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SECTIONONE Introductionand Summary

ARI Environmental, Inc. (ARI) was retained by Northwestern Steel and Wire (NWS&W) to
conduct a sulfur dioxide (SO3), nitrogen oxides (NOy), carbon monoxide (CO) and total volatile
organic compounds (VOC) formal emission test program on the common baghouse inlet duct
serving Electric Arc Furnace (EAF) #8 at the NWS&W facility located in Sterling, lllinois. The
testing was performed on April 11 and 12, 2001.

The test program was conducted by Mr. Bill Crane, Mr. Steve Flaherty and Mr. Craig James of
ARI. Mr. Evan Buskohl and Mr. David Long of NWS&W were present during the test program to
monitor process operations and coordinate the test program.

Test methods followed those as specified in the Code of Federal Regulations, 40CFR, Part
60,2000, Appendix A, USEPA Methods 1, 2, 3A, 4, 6C, 7E, 10 and 25A; 40CFR, Part 51,
Appendix M, USEPA Method 205; and the Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume lll, Stationary Source Specific Methods.

This report summarizes the test procedures and results of this test program. Included, as
appendices, are all calculation data, field data, CEM data, process data and calibration data.

The test results of the emission test program conducted on the EAF #8 baghouse inlet are
summarized below and further detailed in Section 3.

RUN NO. 1 2 3
TEST DATE : 4/11/01 4/11/01 4/12/01
TESTTIME : 1048-1235 1249-1439 1436-1608  Average
SO, Emissions
concentration, ppmv, db 3.0 13 3.2 25
Emission Rate, ib/hr 22.1 9.2 24.9 18.7
Emission Rate, Ib/ton of scrap 0.096 0.037 0.092 0.075
NO, Emissions
concentration, ppmv, db 10.2 13.0 201 144
Emission Rate, Iblhr 53.0 65.2 111.9 76.7
Emission Rate, Iblton of scrap 0.230 0.265 0.415 0.303
CO Emissions
Concentration, ppmv, db 73.8 99.1 61.0 78.0
Emission Rate, Iblhr 234.5 3031 207.1 248.2
Emission Rate, Iblton of scrap 1.015 1.229 0.768 1.004
Total VOC (as C4) Emissions
Concentration, ppmv, db 0.6 0.6 0.3 0.5
Emission Rate, Iblhr 0.8 0.8 0.4 0.7
Emission Rate, Iblton of scrap 0.004 0.003 -0.002 0.003
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SECTIONTWO Testing and Analytical Procedures

21 OVERVIEW

ARI conducted a SOz, NOx, CO and total VOC formal emission test program on the common
baghouse inlet duct serving EAF #8 at the NWS&W facility located in Sterling, lllinois. The
testing was performed on April 11 and 12, 2001.

For each sampling run, the following gas parameters were determined:

Temperature - °F
Velocity - fps
Volume flow - acfm, scfm, dscth
Moisture - % by volume
CO», Oz and Nz (by difference) - % by volume
Sulfur Dioxide
Concentration - ppmv db, ib/dscf
Emission rate - Ib/hr, Ib/ton of scrap
Nitrogen Oxides
Concentration - ppmv db, Ib/dscf
Emission rate - Ib/hr, Ib/ton of scrap
Carbon Monoxide
Concentration = ppmv db, lb/dscf
Emission rate - Iblhr, Ib/ton of scrap
Total VOC (as Cy)
Concentration - ppmv db, Ib/dscf
Emission rate - Ib/hr, Ib/ton of scrap

2.2 METHODOLOGY

Test methods followed those as specified in the Code of Federal Regulations, 40CFR, Part
60,2000, Appendix A, USEPA Methods 1, 2, 3A, 4, 6C, 7E, 10 and 25A and 40CFR, Part 51,
Appendix M, USEPA Method 205 as follows:

USEPA
METHODS DESCRIPTION

1 Sample and Velocity Traverses for Stationary Sources

2 Determination of Stack Gas Velocity and Volumetric Flow Rate

3A Gas Analysis for Carbon Dioxide, Oxygen, Excess Air and Dry Molecular

Weight (Instrumental Analyzer Procedure)

4 Determination of Moisture Content in Stack Gases

6C Determination of Sulfur Dioxide Emissions from Stationary Sources

7E Determination of Nitrogen Oxides Emissions from Stationary Sources

10 Determination of Carbon Monoxide Emissions from Stationary Séurces

2-1




_t — § Section No.: 2
— E:‘_ E Northwestern Steel & Wire: 654-15
n Em Ee e = Test Dates: 4111 & 4.1]_1.2/01
W ENVIRONMENTAL W% INC. Page: 30f6

§

Testing and Analytical Procedures

USEPA
METHODS DESCRIPTION
25A Determination of Total Gaseous Organic Concentration using a Flame
lonization Analyzer
205 Validation of Gas Dilution Systems

2.2.1 Sampling and Velocity Traverse Location (USEPA Method 1)

Eight sampling ports are located on the top of the 20' x 20" baghouse inlet duct >2 diameters
downstream and >0.5 diameters upstream from the nearest geometry changes. Sampling was
conducted at six traverse points in each of the eight sampling ports for a total of 48 points.

2.2.2 Gas Flow and Temperature (USEPA Method 2)

Velocity traverses were made with a type “S” pitot tube in accordance with USEPA Method 2.
The velocity head was determined using a Dwyer inclined oil manometer read to the nearest
0.01 in. H20. Temperature measurements were determined using a Chromel-Alumel
thermocouple connected to a digital read-out potentiometer.

2.2.3 Gas Analysis for €O, Oz and Molecular Weight (USEPA Method 3A)

Continuous oxygen (O2) and carbon dioxide (CO2) sampling were conducted in accordance with
USEPA Method 3A using ARI's OFC Infrared Industries Model IR-2000 oxygen and Servomex
Model 1400 carbon dioxide analyzers. The monitor's outputs were recorded on a strip chart
recorder and ARI's datalogger system.

All applicable calibration standards were introduced at the three-way calibration valve located at
the end of the sample probe for calibration of the o 2 and CO, monitors. The monitor spans
were set at 25% (O2) and 20% (COy).

2.2.4 Gas Moisture (USEPA Method 4)

Moisture sampling was conducted following procedures outlined in USEPA Method 4. Stack
gas was passed through a series of ice-cooled impingers and upon the completion of each test
run the sample train was disassembled. The contents of the impingers were measured both
volumetrically and gravimetrically. Percent by volume moisture content was then determined
utilizing standard psychrometric calculations published in USEPA Method 4.

2.2.5 Determination of Sulfur Dioxide, Nitrogen Oxides, Carbon Monoxide and Total
VOC Emissions from Stationary Sources (USEPA Methods 6C, 7E, 10 and 25A)

SO, concentrations were determined in accordance with USEPA Method 6C using a Thermo
Environmental Instruments (TECO) Model 43C analyzer.

NO concentrations were determined in accordance with USEPA Method 7E usina ARI's
Thermo Environmental Instruments Model 42H chemiluminescentNO, analyzer.

2-2
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SECTIONTWO Testing and Analytical Procedures

CO concentrations were determined in accordance with USEPA Method 10 procedures using
ARI’'s Thermo Environmental Instruments, Inc. Model 48H gas filter correlation analyzer. This
analyzer has a 10 million to one rejection interference ratio of CO to CO»; therefore an ascarite
scrubber prior to the analyzer is not required.

Total VOC was determined in accordance with USEPA Method 25A using a Pace Model 5000
total hydrocarbon (THC) analyzer. This analyzer utilizes a continuous heated FID to keep the
sample gas stream above the dew point. The hourly average total VOC (equivalent propane)
concentrations were corrected to an equivalent carbon (C4) basis in accordance with Method
25A procedures.

The flue gas sample was extracted to the analyzers through a stainless steel probe with a 3-way
valve connected to a heated Teflon sample line. The Teflon sample line was connected at
ground level to a heated Teflon lined pump with an exhaust manifold with separate intake lines
for direct input to ARI's THC analyzer and to ARI's Universal Analyzer Model No. 3082
electronic sample conditioner (to remove moisture). The sample conditioner was equipped with
a Teflon lined pump and exhaust sample manifold with intake lines for input to ARI's SO, NO,
and CO analyzers.

Calibration gases were injected directly into the 3-way valve to determine the measurement
system bias relative to direct monitor injection or calibration error.

Calibration gases were diluted from USEPA Protocol 1 standards. Dilution was performed using
ARI's Environics Model 4040 Gas Dilution System. The dilution system was verified onsite
before the start of the compliance testing following procedures described in 40CFR, Part 51,
Appendix M, USEPA Method 205.

Analyzer calibration error tests and measurement system bias tests were performed prior to
testing and pre/post calibration drift tests were performed after each test repetition. The
average zero and calibration drift values obtained before and after each test repetition were
used to correct the raw data for instrument zero and span drift during each test run.

Results from the sample runs were continuously recorded by ARI's data acquisition system
consisting of a datalogger and laptop computer for digital data archives and reduction.

23 CALCULATION OFHOURLY EMISSION RATES

The emission rates of SO,, NOy, CO and total VOC were calculated by multiplying the
calculated drift corrected average hourly concentration of each pollutant (Ib/dscf) by the gas
volumetric flow rate obtained at the baghouse inlet duct (dscfh). Emission determinationbased
on Iblton of scrap was calculated by multiplying the tons of scrap melted per hour by the Ib/hr
pollutant emission rate of each analyte.

2-3
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SEMIOWTHREE est Results

The results of the emission test program are presented in Table 3-1.

All computer printouts, summary calculation data, field data, CEM data, process data and
calibration data are included in the appendices as detailed in the Table of Contents.
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SECTIONTHREE Test Results
TABLE 3-1:. SUMMARY OF TEST RESULTS
RUN NO. 1 2 3
TEST DATE 4/11/01 4/11/01 4/12/01
TEST TIME 1048-1235 1249-1439 1436-1608 Average
Stack Gas Parameters
Temperature, °F 175.7 184.4 160.3 173.5
Velocity, av. ft/sec 38.3 37.6 40.1 38.7
Volumetric flow, acfm 920,392 902,214 962,669 928,425
Volumetric flow, scfm 753,989 729,210 797,347 760,182
Volumetric flow, dscth 43,718,486 42,078,167 46,729,996 44,175,550
Moisture, av. % vol 3.4 3.8 2.3 3.2
Carbon dioxide, av. % vol 1.2 1.3 1.3 1.3
Oxygen, av. % vol 20.2 20.2 20.6 20.3
Scrap used, tons 412.0 452.0 413.5 425.8
Sulfur Dioxide (§0;) Emissions
Concentration
ppmv, db 30 1.3 3.2 2.5
x 10°® Ib/dscf 0.505 0.218 0.532 0.418
Emission Rate
Ib/hr 22.065 9.188 24.881 18.711
Ib/ton of scrap 0.096 0.037 0.092 0.075
Oxides of Nitrogen {NO,) Emissions
Concentration
ppmv, db 10.2 13.0 20.1 14.4
x 10°® ib/dscf 1.213 1.550 2.394 1.719
Emission Rate
Ib/hr 53.027 65.226 111.888 76.714
Ib/ton of scrap 0.230 0.265 0.415 0.303
Carbon Monoxide {€CO) Emissions
Concentration
ppmv, db 73.8 99.1 61.0 78.0
x 10"" Ib/dscf 5.363 7.202 4.431 5.666
Emission Rate
Ib/hr 234.476 303.067 207.067 248.203
Ib/ton of scrap 1.015 1.229 0.768 1.004
Total VOC (as €4) Emissions
Concentration
ppmv, db 0.6 0.6 0.3 0.5
x 10°° Ib/dscf 0.019 0.019 0.009 0.016
Emission Rate
ib/hr 0.817 0.786 0.437 0.680
Ib/ton of scrap 0.004 ST 0.003
. N
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Summary of Test Results

TABLE na

COMPANY Northwest Steel and Wire
LOCATION Sterling, lllinois

SOURCE EAF #8 Baghouse Inlet

TEST DATE 4/11/01

RUN NO 1 2
TEST TIME 1048-1235 1249-1439
St ack Gas Parameters

Temperature, °F 175.7 184 4

Velocity, av. ft/sec 38.3 376

Volumetric flow, acfm 920,392 902,214
Volumetric flow, scfm 753,989 729,210
Volumetric flow, dscth 43,718,486 42,078,167
Moisture, av. % vol 3.4 3.8
Carbon Dioxide, av. % vol 1.2 1.3
Oxygen, av. % vol 20.2 20.2
Scrap Used, tons 412.0 452.0
Carbon Monoxide (C0O) Emissions
Concentration
ppmy, db 73.8 99.1
x 10°® Ib/dscf 5. 363 7.202
Emission Rate
Ib/hr 234. 476 303.067
Ib/ton of metal 1.015 1.229
Oxides of Nitrogen {(Nox) Emissions
Concentration
ppmv, db 10.2 13.0
x 10" Ibldscf 1213 1.550
Emission Rate
b/hr 53.0 65.2
Ib/ton of metal 0.230 0.265
Volatile Organics {as C,) Emissions
Concentration
ppmv, db 06 0.6
x 10° Ib/dscf 0.019 0.019
Emission Rate
lb/hr 0.817 0.786
Ibiton of metal 0.004 0.003
Sulfur Dioxide (SO,) Emissions
Concentration
ppmyv, db 30 1.3
x 10" Ib/dscf 0. 505 ° 0218
Emission Rate g
Ib/hr 22. 065 9.188
Ib/ton of metal 0. 096 0.037

3
1436-1608

160.3

401
962,669
797,347
46,729,996
23

1.3

20.6

4135

61.0
4431

207.067
0.768

20.1
2.394

111.9
0.415

0.3
0.009

0.437
0.002

32
0.532

24.881
0.092

Average

173.5

3B.7

928, 425
760,182
44, 175, 550
3.2

13

20.3

425. 8

78.0
5. 666

248. 203
1. 004

144
1.719

76.7
0.303

0.5
0.016

0.680
0.003




Method 25-A Total vVOC Calculation Summary
Company: Northwest Steel and Wire
Location: Sterling, lllinois
Source: EAF #8 Baghouse Inlet
TestDate: 4/11/01
Run#: 1

INPUT DATA:

Average VOC (as propane) chart value =
Average prelpost zero chart value =
Average prelpost cal drift chart value =

Propane mid-range cal. gas concentration =

Stack gas volumetric flow rate (Qs)

Stack gas moisture content (Bws) =

Tonnage of Scrap Melted

CAl CUI ATIONS:

VOC concentration (as propane) in stack gas (ppmv, wb):
Cc =(Avg.VOC - Avg. Zero) / (Avg. cal drift-Avg. Zero drift)*Cal gas Co =

VOC concentration (as propane) in stack gas (DRY BASIS):
Cc= ( Cc(wet) / (10 - BWS)) -

VOC concentration (as Carbon) in stack gas:
Csc = Avg. VOC propane x 3

VOC concentration (as propane) in stack gas:
Cc = ((Avg VOC propane) x 44.08) 1385.26 x 10°

VOC concentration (as Carbon) in stack gas:
Ccc (equivelent carbon) = ((Csc (as Carbon) x 12) 1385.26 x 10° -

VOC Emission Rate (as Propane):
Esc = Ib/dscf propane x Qs(dscfh)

VOC Emission Rate (as Carbon):
Ecc = Ib/dscf carbon x Qs(dscfh) -

SO, Ibiton = [(ib/hr / 60) x test length, min.] / tonnage of scrap per heat

11.0 pg
-0.8 pr
50.0 pp
50.0 pp
43,718,486 DS

0.0336 Bw

412 Tor

11.7 ppn

0.2 pprr

0.6 pprr

0.023 x 10

0.019 x 10

1.0004 Ib/hy

0.8170 Ib/h

0.004 Ibltc



Sulfur Dioxide {$0,)} Calibration Correction
and
Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4111101

RUNNO: 1
INPUT
O, Average Chart Reading: 25 ppmv
Avg. PrelPost Zero Reading: -0.6 ppmv
SO, Calibration Gas Concentration: 50.0 ppmv
vg SO, Cal. Gas Pre/Post Test Reading: 50.0 ppmv
Stack Gas Volumetric Flow Rate: 43,718,486 dscth
Tonnage of Scrap Melted: 412 tons
CALCULATIONS

Average SO, chart reading:

Average S0, concentration corrected for calibration drift:

SO, ppmv = (avg. SO, - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero

Average SO, concentration:

S0, Ib/dscf = (SO, ppmv, db)*(64/ 385.26 X 10-6)

Average SO, emission rate:

SO, Iblhr = (SO, Ib/dscf) * (Stack flow rate, dscth)

S0, Iblton = [(Ib/hr 160) X test length, min.] 1 tonnage of scrap per heat

25 ppmv

3.0 ppmvdb

0.505 x 10 Ib/dsc

22.065 Ib/hr

0.096 Iblton



Oxides of Nitrogen {NOx) Calibration Correction
and

Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois

SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4111/01

RUNNO: 1
INPUT
NOx Average Chart Reading: 11.8 ppmv
Avg. Pre/Post Zero Reading: 1.7 ppmv
NOx Calibration Gas Concentration: 500.0 ppmv
Avg NOx Cal . Gas Pre/Post Test Reading: 499.7 ppmv
Stack Gas Volumetric Flow Rate: 43,718,486 dscfh
Tonnage of Scrap Melted: 412 tons
CALCULATIONS

Average NOx chart reading: -
Average NOx concentration corrected for calibration drift:

NOx ppmv = (avg. NOXx - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Drift)
Average NOX concentration:

NOX Ib/dscf = (NOx ppmv, db)*(46 1385.26 x 10°%) -
Average NOx Emission Rate:

NOx Ib/hr = (NOx Ib/dscf) * (Stack flowrate, dscth) -

NOx iblton = [(Ib/hr / 60) x test length, min.} I tonnage of scrap per heat -

11.8 ppmv

10.2 ppmv

1213 X10°

53.027 Iblhr

0.230 lb/ton



Carbon Monoxide {CO) Calibration Correction
and

Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois

SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4/11/01

RUN NO: 1
INPUT
CO Average Chart Reading: 76.5 ppmv
Avg. Pre/Post Zero Reading: 3.3 ppmv
CO Calibration Gas Concentration: 600.0 ppmv
vg CO Cal . Gas Pre/Post Test Reading: 597.9 ppmv
Stack Gas Volumetric Flow Rate: 43,718,486 dscfh
Tonnage of Scrap Melted: 412 tons
CALCULATIONS
Average CO chart reading: - 76.5 ppmv

Average CO concentration corrected for calibration drift:

CO ppmv = (avg. CO - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Drift 73.8 pprnvdb

Average CO concentration:

CO Ib/dscf = (CO ppmv, db)*(28 / 385.26 X 10-6) = 5363 X 10° lb/dscf
Average CO emission rate:

CO tb/hr = (CO Ibldscf) * (Stack flow rate, dscfh) = 234.476 Iblhr

CO Ibfton = {(Ibshr / 80) x test length, min.] / tonnage of scrap per heat = 1.015 Ib/ton



Carbon Dioxide {€0O,) Calibration Correction

and
Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4/11101

RUN NO: 1
INPUT
CO, Average Chart Reading: 12 %
Avg. PrefPost Zero Reading: 01%
CO,; Calibration Gas Concentration: 10.0 %
Avg CO; Cal . Gas Pre/Post Test Reading: 10.0 %
CALCULATIONS

Average CO, chart reading: 1.2 %
Average CO; concentration corrected for calibration drift:

CO, pprnv = (avg. CO, - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Dr = 1.2 %dry




Oxvgen (Q,) Calibration Correction

and

Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Inlet

TEST DATE: 4/11/01
RUN NO: 1

INPUT

O, Average Chart Reading:

Avg. Pre/Post Zero Reading:

0O, Calibration Gas Concentration:
5 Cal . Gas Pre/Post Test Reading:

CALCULATIONS

Average O, chart reading:

Average O, concentration corrected for calibration drift:

O, ppmv = (avg. O, - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Dr =

5

20.2 %

0.0 %
12.0 %
12.0 %

20.2 %

20.2 %dry basi



Monitor Data One-Minute Averaaes (Uncorrected for Drift
rMalytak
Cloek ““RRpred ™Y
Time Time % co% £0 pprr Nox ppm 80z ppm
10 : 48 0
10 : 48 i 207 03 0.5 212 08
COMPANY = Northwest Stesl and Wire 10 : 50 2 204 08 510 334 10
SOURCE : EAF #8 Baghouse Iniet 10 : 51 3 204 07 19.7 160 10
REPETITION : Run#t 10 : 52 4 204 [X:] 9 180 1.0
TEST DATE : 4ntmt 10 : 53 s 204 08 518 157 10
STARTING HOUR : 0 10 : 54 [ 204 08 62.5 175 1.0
STARTING MINUTE : 48 10 : 65 7 204 1.0 9.7 187 08
10 : 86 8 204 1.0 45.9 143 08
10 : 57 9 203 1.0 72.4 141 10
G, YZER QXYGEN (O 10 : 58 10 203 1.1 103.3 349 14
10 : 59 11 20.1 13 2156 88 15
SCALE (%): 2| 110 12 201 14 165.8 141 20
IPRETEST CAL DRIFT (%) : 12.0§ AANEI | 13 200 14 1797 11.2 27
POSYTEST CAL DRIFT (%} 11.92) "2 14 200 17 186.1 134 28
PRETEST ZERO DRIFT (%): -0.1 11 a 15 200 17 1738 185 35
POBTTEST ZEROC DRIFT {%): 0.02] 1 4 16 200 18 196.8 16.6 50
CALIBRATIONGAS - PROTOCOL 1 OXYGEN| 11 5 17 20 18 137.1 10.0 64
CALIBRATION % - 12M 11: 6 18 200 1.7 775 7.3 62
ORFT CORRECTED AVG. 00 1M1: 7 18 200 15 524 57 57
11: 8 20 202 12 32.1 6.9 4.3
|GAS ANALYZER CARBON DIOXIDE (Co)] 11: 8 21 202 12 325 76 34
11 : 10 22 202 1.1 285 84 29
SCALE [%): 20 11 1 » 203 10 27.0 9.1 26
PRETEST CAL DRIFY (%) 1002 112 2 203 10 27.7 10.3 26
POSTTESY CAL DRIFT [%): 992 11: 13 2 28 07 15.9 298 26
PRETEST ZERO DRIFT (%) 0.10. 11 : 14 26 206 G4 1.7 16.8 25
IPOSTTEST ZERC DRIFT (%) 0.02 11: 18 27 207 04 a7.0 78 26
CALIBRATION GAS : PROTOCOL 1 CARBON DIOXIDE| 11 : 16 28 208 93 58.8 6.8 22
CALIBRATION % : 10.00 11 : 17 29 204 07 742 99 2.0
DRIFT CORRECTED AVG. 0.1 11 : 18 30 19.9 12 %8 8.6 24
11189 3t 20.0 12 213 102 34
[GAS ANALY2ER (_AMLQ& 11:20 32 200 1.2 243 112 34
21 33 202 1.3 321 100 30
SCALE wpm): 1000 1122 34 202 1.2 595 83 34
PRETEST ¢AL DRIFT (ppm) : 538.76 11: 22 35 202 1.2 99.2 88 33
POSTTEST CAL DRIFT (ppm): 597.02 11 .24 36 202 12 109.7 85 a0
PRETEST ZERO DRIFT (ppm): 294 ¥4 : 25 a7 20.1 13 114.1 &8 2.9
POSTTEST ZERC DRFT (ppm): 3.7 11:26 38 200 14 158.7 56 27
CALIBRATION GAS : ROTOCOL 1 CARBONMONOXIDE! 11 .27 38 200 1.4 160.9 50 27
CALIBRATION ppm : 80000 1128 40 0.0 1.5 1703 58 25
DRIFT CORRECTED AVG. -3.4 11 :29 41 200 15 1574 58 23
1 :30 42 200 15 226.2 53 22
GAS ANALYZER OXIDES OF NITROGENMNGY | 11 ;31 43 19.9 1.7 285.8 4.8 19
14:32 44 19.8 20 320.0 52 1.9
SCALE (ppm): 1000 11 ¢ 33 45 19.7 21 3202 56 2.0
PRETEST CAL DRIFT (ppm) 499.54, 1234 48 19.6 25 4378 59 19
POSTTEST CAL DRIPT (ppm): 499. 824 1 :35 47 195 27 3319 56 25 [
PRETEST ZERO DRIFT (ppm): 243, 11 :36 48 1986 24 271.2 53 27 |
POSTTEST ZERO DRIFT wpm): 0.84] 11 :37 48 195 23 §51.7 6.0 26 [
CALIBRATION GAS - PROTOCOL 1 NG| i1 : 38 50 198 13 107.3 69 33 [
CALIBRATION ppm : 500. 00| 11 : 39 51 {99 1.7 529 78 26 {
ORFT CORRECTED AVG. 4.7, 11 :40 52 209 15 494 7.2 22 «
19 : a1 E) 203 1.0 383 17.3 2.2 !
GAS R? SULFUR DIOXIDE (S00)4 11 : 42 64 205 06 194 354 20 [
11 : 43 55 206 05 246 14.0 22 |
SCALE (ppm): 100 144 56 204 10 62.1 138 23 ‘
PRETESTCAL DRIFT (ppm) : 40.62) 11 : 45 57 202 1.1 203 147 23 ;
POSTTEST CAL DRIFT (ppm): 50. 62) 11 : 48 58 203 10 182 5.1 25 ]
PRETEST ZERO DRIFT (ppm): -162 11 : 47 59 204 10 213 153 25 |
POSTTEST ZERO DRIFT (ppm): 0. 30§ 11:4 60 204 (] 35.2 126 35
CALIBRATION GAS PROTOCOL t SULFUR DIOXIDE] 11 : 48 61 204 (K] 529 10.7 4.2 |
CALIBRATION ppm - §0.00 1 : 50 82 203 10 434 75 a7 [
ORIFT CORRECTED AVG. a1 1 8t 63 204 12 963 65 a7 [
11 @ 82 B4 204 12 737 63 3.9 [
(GAS ANAL YZER 11 : 83 85 201 14 8.2 6.7 3.2 [
1:6 66 202 1.1 65.1 62 28 [
SCALE (ppm): 100, 11 ;85 87 202 12 4a4a [X] 28 [
PRETEST CAL DRIFT (ppm) : 4996 1 ;58 68 201 13 403 64 27 [
POSTTEST CAL DRIFT (ppm): 50.01 1 : 5 88 201 14 273 63 27 [
PRETEST ZERO DRIFT (ppm): -0.38 19089 70 200 17 26.6 65 26 L
POSTTEST ZERO DRIF T (ppm): -1.32 nss M 199 18 44.6 59 2.3 ¢
CALIBRATION GAS : PROTOCOL 1 PROPANE 12: 0 72 199 1.9 70.7 58 22 L
CALIBRATION ppm : 50,00 12:1 73 200 18 39.1 74 21 [
DRIFT CORRECTED AVG. 08 12: 2 74 200 1.7 342 89 2. [
12 3 75 198 1.9 170.8 86 18 [
122 : 4 76 200 1.7 40.2 B4 1.7 L
22: 5 77 200 16 356 92 1.7 L
12: 6 78 200 16 u8 B9 1.6 [
2:7 79 204 15 221 108 16 [
12: 8 B0 20.1 14 192 11.1 14 [
2: s B 202 14 194 116 14 t
12:10 €2 202 13 19.2 e 1.2 4
12 011 83 202 12 203 10.3 13 «
1212 B4 201 13 242 8.2 1.2 .
12 :13 85 201 13 28 58 14 ‘
12 : 14 86 202 13 244 53 12 ¢
12 : 15 87 202 12 238 58 1.3 [
12:18 88 202 12 269 75 14 [
12 217 3] 203 19 205 100 15 «
12 : 18 80 203 1.0 198 8.1 1.5 ‘
12: 19 Bt 20.2 12 368 68 16 «
12:20 82 202 13 196 64 1.8 ‘
12 : 21 83 202 12 177 76 16 ¢
12 : 22 84 20.3 10 16.¢ 96 18 E
12:23 % 203 10 182 88 20 €
12 @ 24 98 203 09 152 98 26 €
12:25 87 0.2 IR 178 78 29 €
12:28 88 203 13 15.6 89 30 €
12 27 99 203 10 15.1 10.6 32 [
12:28 100 20.6 06 M2 188 3z [
1228 ° 108 207 03 98 282 34 [
12 : 30 102 208 03 98 29.1 30 €
12 13t 103 208 0.2 9.5 30.1 28 £
12 : 32 104 208 (¥ 94 31.2 2.7 €
12 : 33 {05 208 02 2.0 303 25 [
12 :34 106 208 02 83 314 23 €
12 : 35 107 208 02 8.1 291 25 §
Average: 20.2 1.2 765 118 2.5 [




Volumetric Flow Rate Calculation Summary

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4/11/01

RUNNO. 1
CcoO, 12%
0, 20.2 %
Cco 0%
N; 78.6 %
Bws 0.0336 dimensionless
Stack Temp. 175.7 degrees F
Cp 0.84 dimensionless
Squareroot D 0.6156 inches H,0
Pbar 29.65 inches Hg
Pstatic -1.90 inches H,0O

Stack Diamete 240" x 240 in.
CALCULATIONS:

Dry molecular weight of stack gas:
Md = Q.44(%CO,) + 0.32(%0,) + 0.28(%N,+%CO)
Molecular weight of stack gas, wet basis:

Ms = Md(1-Bws) + 18(Bws)

Pitot tube coefficient:

Cp (from calibration curve)

Average velocity head of stack gas (sqroot of DP):

Square root of DP, average

Average absolute stack gas temperature:
Ts=stacktemp 175.7 )°F +460

Absolute stack gas pressure:

Ps = Pbar + (Static Pressure113.6)

Stack gas velocity:

Vs = 85.49(Cp)(sqroot DP)(sqgroot((Ts)/(Ps*Ms)))
Stack gas volumetric flow rate:

ACFM = (As)(Vs)(60)

Stack gas volumetric flow rate, wet basis:
Qs(wet) = 3600(Vs)(As)((Tstd*Ps)/(Ts*Pstd))
Qs(wet) = (3600(Vs)(As)((Tstd*Ps)/(Ts*Pstd)))/60
Stack gas volumetric flow rate, dry basis:

Qs(dry) = Qs(wet)(1-Bws)

(Stack Area (sg. f 400.000 )

English Units
(29.92 in. Hq, 68° F)

28.994352 Ib/ib-mole

28.625 Ib/ib-mole

0.84 dimensionless

0.6156 inches H,O

635.7 degreesR

29.51 inches Hg

38.350 feet/second

920,392 acfm

45,239,364 scfh

753,989 scfm

43,M8,486 dscfh



Moisture Calculation Summary

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4111101

RUN NO: 1
INPUT
Vm: 80.762 cubic feet
Yd: 0.9940 dimensionless
Pbar: 29.65 in. Hg
DH: 1.80in. H,0
Tm: 86.1 degrees F
Vic: 57.1 milliliters
CALCULATIONS

Volume of sample at standard
conditions on dry basis:

Vmstd = (17.647)(Vm)(Yd)(Pbar+DH/13.6)/(T

Volume of water vapor in sample
at standard conditions:

Vwstd = (0.04707 cu. ft/ml)(Vic)

Fractional moisture content of stack gas:

Bws = Vwstd/(Vmstd+Vwstd)

English Uni
(29.92in. Ha, {

77.259 dsct

2.688 scf

0.0336



Method 25-A Total VOC Calculation Summary

Company: Northwest Steel and Wire
Location: Sterling, lllinois

Source: EAF #8 Baghouse Inlet
Test Date: 4/11101

Run#:2

INPUT DATA;

Average VOC (as propane) chart value -

Average prelpost zero chart value

Average prelpost cal drift chart value

Propane mid-range cal. gas concentration -

Stack gas volumetric flow rate (Qs)

Stack gas moisture content (Bws)

Tonnage of Scrap Melted

CALCUI ATIONS:

VOC concentration (as propane) in stack gas (ppmv, wb):
Cc = (Avg.VOC - Avg. Zero) / (Avg. cal drift-Avg. Zero drift)*Cal gas Co =

VOC concentration (as propane) in stack gas (DRY BASIS):
Cc = (Cceyy / (1.0 - Bws)) -

VOC concentration (as Carbon) in stack gas:
Csc = Avg. VOC propane x 3 =

VOC concentration (as propane) in stack gas:
Cc = ((Avg VOC propane) x 44.08) 1385.26 x 10° =

VOC concentration (as Carbon) in stack gas:
Ccc {(equivelent carbon) = ((Csc (as Carbon) x 12) 1385.26 x 10°

VOC Emission Rate (as Propane):
Esc = Ib/dscf propane x Qs(dscfh) =

VOC Emission Rate (as Carbon):
Ecc = Ib/dscf carbon x Qs(dscfh)

SO, Ib/ton = [(Ib/hr 160) x test length, min.] / tonnag€ of scrap per heat

¢

1.3 ppmv, wb
-0.3 ppmv

50.4 ppmv

50.0 ppmv

42,078,167 DSCFH

0.0383 Bws

452 Tons

16 ppmv, wb

0.2 ppmv

0.6 ppmv

0.023 x 10°° Ib/dscf

0.019 x 10 Ibldscf

0.9629 Iblhour

0.7864 Ib/hour

0.003 Iblton




Sulfur Dioxide (SO) Calibration Correction

Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4111/01

RUN NO: 2
INPUT
$0O; Average Chart Reading: 2.8 ppmv
Avg. Pre/Post Zero Reading: 1.7 ppmv
SO, Calibration Gas Concentration: 50.0 ppmv
vg SO, Cal. Gas Pre/Post Test Reading: 50.3 ppmv
Stack Gas Volumetric Flow Rate: 42,078,167 dscfh
Tonnage of Scrap Melted: 452 tons
CALC ION
Average 80O, chart reading: - 2.9 ppmv

Average SO, concentration corrected for calibration drift:

SO, ppmv = (avg. SO, - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero = 1.3 ppmvdb
Average 80, concentration:

SO, Ib/dscf = (SO, ppmv, db)*(64f 385.26 x 10-6) - 0.218 x10°Ibidsc
Average 80, emission rate:

SO, Ib/hr = (SO, Ib/dscf) ® (Stack flow rate, dscfh) = 9.188 Ibihr

SO, Ibfton = [(Iblhr 160) X test length, min.] / tonnage of scrap per heat = 0.037 Ib/ton



Oxides of Nitrogen {NOx) Calibration Correction
and
Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4111101

RUN NO: 2
INPUT
NOx Average Chart Reading: 13.6 ppmv
Avg. Pre/Post Zero Reading: 0.7 ppmv
NOx Calibration Gas Concentration: 500.0 ppmv
Avg NOx Cal . Gas PrelPost Test Reading: 4972 ppmv
Stack Gas Volumetric Flow Rate: 42,078,167 dscfh
Tonnage of Scrap Melted: 452 tons
CALCULATIONS

Average NOx chart reading:

Average NOx concentration corrected for calibration drift:

NOx ppmv = (avg. NOx - avg. Zero Drift) * (Cal gas conc./{avg. Cal. Drift - avg. Zero Drift)
Average NOx concentration:

NOx Ib/dscf = (NOx ppmv, db)*(46 1385.26 x 10°6)

Average NOx Emisslon Rate:

NOx lbfhr = (NOx Ib/dsef) * (Stack flow rate, dscfh)

NOx Ibfton = [(Ib/hr 160) x testlength, min.] 1tonnage of scrap per heat

136 ppmv

13.0 ppmvdb

1550 x 10° Ib/dscf

65.226 Ib/hr

0.265 ib/ton

XIANIddV



Carbon Monoxide {CO) Calibration Correction

and
Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, Illinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4/11/01

RUN NO: 2
INPUT
CO Average Chart Reading: 100.6 pprnv
Avg. PrelPost Zero Reading: 2.4 ppmv
CO Calibration Gas Concentration: 600.0 pprnv
vg CO Cal. Gas PrelPost Test Reading: 597.0 ppmv
Stack Gas Volumetric Flow Rate: 42,078,167 dscfh
Tonnage of Scrap Melted: 452 tons

CALCULATIONS
Average CO chart reading: = 100.6 ppmv

Average CO concentration corrected for calibration drift:

CO ppmv = (avg. CO - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Drift 99.1 ppmvdb

Average CO concentration:

£
CO Ibldscf = (CO ppmv, db)*(28 1385.26 X 10-6) - 7.202 x 107 Ib/d
Average CO emission rate:

CO lb/hr = (CO Ib/dscf) " (Stack flow rate, dscfh) = 303.067 Iblhr

CO Ibfton = [(Ib/hr 160) X test length, min.] / tonnage of scrap per heat = 1.229 Iblton



Carbon Dioxide (€O,) Calibration Correction

and

Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois

SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4111101

RUNNO: 2
INPUT
CO, Average Chart Reading: 15 %
Avg. PrefPost Zero Reading: 02 %
CO, Calibration Gas Concentration: 10.0 %
Avg CO, Cal . Gas Pre/Past Test Reading: 10.0 %
CALCULATIONS

15 %

Average CO, chart reading:

Average CO, concentration corrected for calibration drift:

CO, ppmv = (avg. CO, - avg. Zero Drift) * (Cal gas conc.#(avg. Cal. Drift - avg. Zero Dr 1.3 % dry basis




Oxvaen (O,) Calibration Correction

and
Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, Illinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4/11/01
RUN NO: 2

INPUT

O, Average Chart Reading:

Avg. Pre/Post Zero Reading:

Q, Calibration Gas Concentration:
y Cal . Gas Pre/Post Test Reading:

CALCULATIONS

Average O, chart reading:

Average O, concentration corrected for calibration drift:

O, ppmv = (avg. O, - avg. Zero Drift) * (Cal gas conc./{avg. Cal. Drift - avg. Zero Dr =

201 %
0.0 %
12.0 %
11.9 %

201 %

20.2 % dry basi



. Monitor Data One-Minute Averages (Uncoprrected for Drift}
Clock Elapsed
Time Time % cO% COppm NOx ppm S0, ppm VOC ppm
12 ;49 0
12 : 50 1 199 13 1774 81 08 132
Y: Northwest Steel and Wire 12 : 51 2 199 13 1795 8.1 1.0 139
SOURCE : EAF #8 Baghouse Inlat 12 : 82 3 19.9 13 1728 79 0S8 134
REPETITION : Run #2 12 : 53 4 199 13 185.1 8.0 09 135
TEST DATE : 4n101 12 : 54 5 19.9 13 1783 8.1 as 134
STARTING HOUR : 12 12 155 6 199 13 1835 78 08 13.5
STARTING MINUTE : 49 12 : 56 7 19.9 13 177.4 8.1 08 t3.2
12 : 57 8 19.9 13 1795 8.1 10 139
12 : 58 9 199 1.3 1728 79 08 134
GAS YZER OXYGEN (O} 12 : 59 10 18.9 13 178.0 79 09 1386
13: 0 11 199 1.4 2106 79 11 134
SCALE (%): 5 131 12 200 1.5 2542 94 11 125
PRETEST CAL DRIFT (%) : . 1192 13:2 13 199 16 2443 105 12 122
POSTTEST CAL DRIFT (%): 1195 13: 3 14 198 1.7 2475 103 11 124
PRETEST ZERC DRIFT (%): 002 13: 4 15 19.9 1.8 1829 120 1.1 1.9
POSTTEST ZERO DRIFT (%): 0.03 13: 56 16 19.9 18 1123 148 13 1.7
CALIBRATION GAS : PROTOCOL 1 OXYGEN. 13:6 17 19.9 18 199.0 16.1 16 17
CALIBRATION % : 12.00 13: 7 18 19.9 20 2308 14.0 18 1.8
DRIFT CORRECTED AVG. 0.0 13:8 19 199 19 146.7 102 17 15
13: 8 20 20.0 15 483 105 15 1.2
GAS ANAL YZER CARBON DIOXIDE (CO 13:10 21 202 1.2 36.1 12.2 15 119
13 11 22 20.2 1.1 336 142 13 11
SCALE (4): 20 13 :12 23 203 1.0 274 5.0 1.2 109
PRETEST CAL DRIFT (%) : 9.92 13 013 24 204 08 15.0 369 14 10.7
POSYTEST CAL DRIFT (%): 10.12 13 :14 25 205 0.6 314 194 18 125
PRETEST ZERO DRIFT (%): 0.02 13:15 2 20.6 05 377 143 21 130
POSTTEST ZERC DRIFT (%): 03 13 :16 27 202 1.0 58.7 185 16 127
: CALIBRATION GAS : PROTOCOL 1 CARBON DIOXIDE 13 :17 28 19.9 13 28.2 17.1 2.1 125
CALIBRATION % : 10.00 13:18 29 19.9 13 193 15.9 24 127
DRIFT CORRECTED AVG. 02 13:19 30 199 15 497 13.7 26 126
13 :20 31 198 16 1210 123 34 18
GAS ANAL YZER CARBON MONOXIDE 13 ;21 32 200 15 147.3 15.1 35 "s
13 :22 33 20.1 15 2005 146 3s 1.3
SCALE (ppm): 1000 13 :23 34 200 1.7 206.2 123 35 108
PRETEST CAL DRIFT (ppm) : 597.02 13 :24 35 198 1.8 2219 103 39 108
POSTTESYT CAL DRIFT (ppm}: 596.80 13:25 36 197 1.9 249.¢ 94 40 1.0
PRETEST 2ERO DRIFT (ppm}: 3.75 13:26 37 198 19 2615 80 49 114
POSTTEST 2ERO DRIFT (ppm): 113 13:27 38 187 19 2876 79 58 1.3
CALIBRATION GAS : ROTOCOL 1 CARBON MONOXIDE 13 :28 39 195 23 3340 76 65 114
CALIBRATION ppm : §00.00 13:29 40 195 25 304.1 67 64 1.5
DRIFT CORRECTED AVG. 25 13:30 41 194 28 3037 7.1 54 1"
13 :31 42 195 28 3436 73 5.4 1.1
GAS ANAL YZER I ITR 13 :32 43 195 2.7 3424 69 45 109
13 033 44 196 2.7 2848 65 37 1.2
SCALE (ppm): 1000 13:3 45 196 25 1822 66 33 114
PRETEST CAL DRIFT (ppm) : 499.82 13:35 46 19.8 20 526 70 28 105
POSTTEST CAL DRIFT {ppm): 484.64 13 :36 47 202 13 347 245 24 105
PRETEST ZERO DRIFT (ppm): 0.94 13 :37 48 205 07 227 48.2 29 1.0
POSTTEST ZERO DRIFT (ppm): 038 13 :38 49 205 06 272 331 48 19
CALIBRATION GAS : PROTOCOL 1 NOy 13 :38 50 205 08 38.7 139 53 135
CALIBRATION ppm : 500.00 13 .40 51 207 06 568 129 39 15.2
DRIFT CORRECTED AVG. 07 13 : 41 52 206 a6 816 136 32 175
. 13 :42 53 207 05 774 130 28 178
S ANALYZER SULEUR DIOXIDE (SO 13 : 43 54 206 06 738 168.2 26 168
. 13 : 44 85 20.2 1.0 160.9 189 24 16.4
SCALE (ppm): 100] 13 :45 56 20.0 1.2 557 127 26 149
PRETEST CAL DRIFT {ppm) : 50.52| 13 :46 57 20.0 12 410 116 28 153
POSTTEST CAL DREFT (ppm): 50.10 13 :47 58 201 12 498 1.5 30 14.2
PRETEST ZEROQ DRIFT {ppm): 0.30 13 :48 59 20.2 12 635 11.0 34 134
POSTTEST ZERO DRIFT (ppm): 3.0 13 :40 60 20.2 12 746 107 43 128
CALIBRATION GAS : PROTOCOL 1 SULFUR DIOXIDE 13 :50 61 203 1.1 104.6 10.2 44 12.2
CALIBRATION ppm : 50.00 13 : 51 82 202 12 1021 9.5 42 118
limn CORRECTED AVG. 02 13 :52 63 202 14 1023 8.4 4.1 120
- 13 153 &4 204 16 1522 74 45 18
GAS ANALYZER VOLATILE ORGANICS 13 :54 65 200 18 1774 8.0 44 "7
13 :55 66 20.1 17 1760 9.4 40 17
SCALE (ppm): 100 13 .56 67 204 1.7 1253 18 37 1.1
PRETEST CAL DRIFT (ppm) © 5004 13 :57 68 200 18 1454 95 39 109
POSTTESY CAL DRIFT (ppm): 50.96] 13 :58 69 200 19 1804 8.8 40 106
PRETEST ZERO DRIFT (ppm): -1.32] 13:8 70 198 20 1263 100 36 105
POSTTEST ZERO DRIFT (ppm): 084 149:0 N 189 2.1 103.4 90 38 10.6
CALIBRATION GAS : PROTOCOL 1 PROPANE 14 : 1 72 19.9 22 827 9.3 40 106
CALIBRATION ppm : 50.00 “:2 713 200 20 414 1.3 37 100
DRIFT CORRECTED AVG. 03 14: 3 74 201 16 245 12.0 34 85
“: 4 75 201 15 214 152 26 92
14: 5 78 202 15 208 167 24 8.0
4:6 77 202 13 225 196 23 9.4
. 67 78 20.2 14 38 145 23 8.3
5 4:8 79 188 20 78.4 10 21 95
14: 8 80 200 1.7 174 139 20 86
14:10 81 2041 1.6 15,6 162 20 85
14 11 82 20.2 15 220 16.3 18 LK
14 :12 @3 20.2 15 255 134 16 8.2
14013 84 20.2 15 242 14.4 18 83
. 14:14 85 202 15 239 174 20 83
14 86 203 13 366 165 22 86
14 : a7 203 13 322 17.9 23 85
14 a8 204 1.1 30.1 163 28 83
14 : ] 202 14 272 123 31 8.2
14 : 90 198 19 316 105 32 8.0
14 91 20.1 1.7 18.1 118 33 7.9
14 92 202 15 195 9.7 29 79
14 : 93 20.1 1.6 142 8.1 26 78
14 94 20.1 16 138 [:E:] 23 7.8
14 : 85 201 16 140 9.2 2.1 78
14 : 26 201 16 135 9.2 24 79
14 : 97 20.2 15 151 1.2 2.4 78
14 : 98 204 11 17.0 14.2 22 82
14 : 99 203 13 178 104 27 79
14 : 100 203 13 155 121 32 8.2
14 : 101 203 12 174 124 35 8.1
14 102 203 12 14.1 12.7 6.0 79
14 : 103 202 13 158 104 6.6 8.1
14 104 203 14 143 124 60 8.0
14 : 105 205 o8 83 253 57 84
14 : 106 208 07 73 308 50 .83
14 : 107 207 o6 68 320 43 8.3
14 108 20.7 06 69 334 44 8.2
B 14 109 208 05 67 334 38 a3
14 : 110 208 05 67 335 33 8.7
Average: 201 1.5 100.6 13.6 2.9 1.0




Volumetric Flow Rate Calculation Summary

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Iniet
TEST DATE: 4111/01

RUNNO: 2
INPUT
COo, 13 %
o, 20.2 %
CO 0%
N, 785 %
Bws 00383 dimensionless
Stack Temp. 184.4 degreesF
Cp 0.84 dimensionless
Squareroot D 0.5991 inches H.0
Pbar 29.65 inches H,0

Pstatic -1.85 inches H,0

Stack Diamete 240" x 240 in.
CALCULATIONS:

Dry molecular weight of stack gas:

Md = 0.44(%C0O;) + 0.32(%0,) + 0.28(%N,+%CO)
Molecular weight of stack gas, wet basis:

Ms = Md(1-Bws) + 18(Bws)

Pitot tube coefficient:

Cp (from calibration curve)

Average velocity head of stack gas {(sqroot of DP):

Square root of DP, average

Average absolute stack gas temperature:
Ts =stacktemp 1844 )°F + 460

Absolute stack gas pressure:

Ps = Pbar + (Static Pressure113.6)

Stack gas velocity:

Vs = 85.49(Cp)(sqroot DP)(sqroot((Ts)/(Ps*Ms)))
Stack gas volumetric flow rate:

ACFM = (As)(Vs)(60)

Stack gas volumetric flow rate, wet basis:
Qs(wet) = 3600(Vs)(As)((Tstd*Ps)/(Ts*Pstd))
Qs(wet) = (3600(Vs)(As)((Tstd*Ps)/(Ts*Pstd)))/60
Stack gas volumetric flow rate, dry basis:

[~}
Qs(dry) = Qs(wet)(1-Bws)

(Stack Area (sq. f 400.000 )

English Units
(28.92in. Ha. 68°F)

29.018612 ib/lb-mole

28.597 Ib/lb-mole

0.84 dimensionless

0.5991 inches H;0

644.4 degreesR

29,51 inchesHg

37.592 feetisecond

902,214 achn

43,752,579 scfh

729,210 scfm

42,078,167 dscfh

s




Moisture Calculation Summary

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, Illinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4111/01

RUN NO: 2
INPUT
Vm: 84.481 cubic feet
Yd: 0.9940 dimensionless
Pbar: 29.65 in. Hg
DH: 1.80in. H,O
Tm: 83.1 degrees F
Vic: 68.7 milliliters
CALCULATIONS

Volume of sample at standard
conditions on dry basis:

Vmstd = (17.647)(Vm)(Yd)(Pbar+DH/13.6)/(T

Volume of water vapor in sample
at standard conditions:

Vwstd = (0.04707 cu. ft/ml)(Vic)

Fractional moisture content of stack gas:

Bws = Vwstd/(Vmstd+Vwstd)

English Units
129.92 in. Ha. 68° F)

81.263 dscf

3.234 scf

0.0383

8 XIaN3ddv
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Method 25-A Total VOC Calculation Summary

Company: Northwegt Steel and Wire
Location: Sterling, lllinois
Source: EAF #8 Baghouse Inlet
Test Date: 4112/01

Run#: 3
INPUT DATA,
Average VOC (as propane) chart value = 2.6 ppmv, wb
Average prelpost zero chart value = 0.5 ppmv
Average prelpost cal drift chart value = 50.1 ppmv
Propane mid-range cal. gas concentration = 50.0 ppmv
Stack gas volumetric flow rate (Qs) = 46,729,996 DSCFH
Stack gas moisture content (Bws) = 0.0232 Bws
Tonnage of Scrap Melted = 414 Tons
CALCULATIONS:
VOC concentration (as propane) in stack gas (ppmv, wb):
Cc = (Avg.VOC - Avg. Zero)/ (Avg. cal drift-Avg. Zero drifty*Cal gas Co = 2.1 ppmv, wb
VOC concentration (as propane) in stack gas (DRY BASIS):
Cc = (Ccyeyy / (1.0 - Bws)) - 0.1 ppmv
VOC concentration (as Carbon) in stack gas:
Csc = Avg. VOC propane x 3 = 0.3 ppmv
VOC concentration (as propane) in stack gas:
Cc = ((Avg VOC propane) x 44.08) / 385.26 x 10° = 0.011 x 10° Ib/dscf
VOC concentration (as Carbon) in stack gas:
Ccc (equivelentcarbon) = ((Csc (as Carbon) x 12) / 385.26 x 10° - 0.009 x 10° Ib/dscf
VOC Emission Rate (as Propane):
Esc = ib/dscf propane x Qs(dscfh) = 0.5347 Iblhour
VOC Emission Rate (as Carbon):
Ecc = Ibldscf carbon x Qs(dscfh) = 0.4367 Iblhour
SO, Ib/ton = [(Ib/hr 160) x test length, min.] / tonnage of scrap per heat = 0.002 Iblton



Sulfur Dioxide (S0) CalibrationCorrection
and
Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4112/01

RUN NO: 3
INPUT
SO, Average Chart Reading: 3.4 ppmv
Avg. Pre/Post Zero Reading: 0.2 ppmv
SO, Calibration Gas Concentration: 50.0 ppmv
vg SO, Cal. Gas Pre/Post Test Reading: 50.1 ppmv
Stack Gas Volumetric Flow Rate: 46,729,996 dscfh
Tonnage of Scrap Melted: 414 tons
CALCULATIONS

Average O, chartreading:

Average $0; concentration corrected for calibration drift:

80, ppmv = (avg. SO, - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero
Average SO, concentration:

S0, Ib/dscf = (SO, ppmv, db)*(64/ 385.26 x 10-6)

Average O, emisslon rate:

80, Iblhr = (SO, tb/dscf) * (Stack flow rate, dscfh)

SO; Iblton = [(Iblhr 160) x test length, min.] / tonnage of scrap per heat

3.4 ppmv

3.2 ppmvdb

0.532 x 107 ibldsc

24.881 Iblhr

0.092 Iblton



Oxides of Nitroaen {NOx} Calibration Correction
and
Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4/12/01

RUN NO: 3
INPUT
NOx Average Chart Reading: 21.4 ppmv
Avg. PrelPostZero Reading: 1.5 ppmv
NOx Calibration Gas Concentration: 500.0 ppmv
Avg NOx Cal. Gas Pre/Post Test Reading: 497.2 ppmv
Stack Gas Volumetric Flow Rate: 46,729,996 dscfh
Tonnage of Scrap Melted: 414 tons
CALCULATIONS

Average NOX chart reading:

Average NOx concentration corrected for calibration drift:

NOx ppmv = (avg. NOx - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Drift)
Average NOx concentration:

NOXx Ib/dscf = (NOx ppmv, db)*(46 1385.26 x 10°)
Average NOx Emission Rate:

NOx Iblhr = (NOx Ib/dscf) * (Stack flow rate, dscfh)

NOx Iblton = [(Iblhr 160) x test length, min.] / tonnage of scrap per heat

21.4 ppmv

20.1 ppmv db

2.304 X 10-6 ib/dscf

111.888 Iblhr

0.415 Iblton



Carbon Monoxide {(CO) Calibration Correction
and
Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois

SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4/12/01

RUNNO: 3
INPUT
CO Average Chart Reading: 60.5 ppmv
Avg. Pre/Post Zero Reading: 0.0 ppmv
CO Calibration Gas Concentration: 600.0 ppmv
vg CO Cal . Gas PrefPost Test Reading: 595.5 ppmv
Stack Gas Volumetric Flow Rate: 46,729,996 dscfh
Tonnage of Scrap Melted: 414 tons
CALCULATIONS
Average CO chart reading: = 60.5 ppmv
Average CO concentration corrected for calibration drift:
CO ppmv = (avg. CO - avg Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Drift = 61.0 ppmvdb

Average CO concentration:

6
CO Ib/dscf = (CO ppmv, db)*(28 / 385.26 x 10-6) = 4.431 X107 Ib/dscf

Average CO emission rate:
CO Ib/hr = (CO Ib/dscf) * (Stack flow rate, dscfh) = 207.067 Ib/hr

CO Ibfton = [(Ib/hr / 60) X test length, min.] /tonnage of scrap per heat = 0.768 Ibfton

[



Carbon Dioxide (CO,) Calibration Correction
and
Sample Calculations

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Iniet
TEST DATE: 4/12/01

RUN NO: 3
INPUT
CO, Average Chart Reading: 1.3 %
Avg. Pre/Post Zero Reading: 0.0 %
CO; Calibration Gas Concentration: 10.0 %
Avg CO, Cal . Gas Pre/Post Test Reading: 10.1 %
CALCULATIONS

13 %

Average CO, chart reading:

Average CO, concentration corrected for calibration drift:

CO, ppmv = (avg. CO; - avg. Zero Drift) ® (Cal gas conc./(avg. Cal. Drift - avg. Zero Dr = 1. 3 % dry basis



Oxygen (O5) Calibration Correction

and
Sample Calculations

COMPANY: Northwest Steel and Wire

LOCATION: Sterling, lllinois
SOURCE: EAF #8 Baghouse Iniet
RUN NO: 3

TEST DATE: 4/12/01

INPUT

O; Average Chart Reading:
Avg. Pre/Post Zero Reading:
O, Calibration Gas Concentration:

y Cal . Gas Pre/Post Test Reading:

C U IONS

Average Oz chart reading:

Average O, concentration corrected for calibration drift:

O, ppmv = (avg. O, - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Dr

203 %
0.1%
12.0 %
11.8 %

20.3%

20.6 % dry basi



i
1

Monitor Data

COMPANY : Northwest Steel end Wire
SOURCE: EAF #8 Baghouse infel
REPETITION : Run &
TESTDATE : 4/12/01
STARTING HOUR : 14
STARTING MINUTE : 36
GAS ANALYZER OXYGEN (03)
SCALE (%}): 25
PRETEST CAL DRIFT (%) = 1184
POSTTEST CALDRIFT (%): 11.74
PRETEST ZERO DRIFT (%} 018
POSTTEST ZERO DRIFT (%): -0.07
CALIBRATION GAS : PROTOCOL I OXYGEN
CALIBRATION % : 12.00
DRIFT CORRECTED AVC. 204
GAS ANAL YZER GARBON DIOXIOE (CO7)
SCALE (%): 20
PRETEST CAL DRIFT (%) : 10.02:
POSTTEST CAL DRIFY (%): 10.08;
PRETESTZRO DRYT {%]): 007
POSTTEST ZERO DRIFT PA): oo
CALIBRATIONGAS : PROTOCOL 1 CARBON DIOXIiDE
CALIBRATION% 10.00
DRIFT CORRECTEDAVC. 13
e —

AS ANALYZER CARBON MONOXIDE
SCALE (ppm): 1000
PRETEST CAL ORIFT (ppm) : 589.43
POSTTEST CAL DRIFT (ppm): 601.61
PRETEST ZERO DRIFT {ppm): 018

|POSTTEST ZERC DRIFT (ppm): -0.23
CALIBRATIONGAS : ROTOCOL 1 CARBONMONOXIDE
CALIBRATION ppm : 6W.I0
DRIFTCORRECTED AVC. (oX:}
GAS ANALYZER XID| NITROGEN
SCALE (ppmy): 1000
PRETEST CAL ORIFT {ppm) : 501.89
POSTTEST CAL DRIFT (ppm): 498.43
PRETESTZERO DRIFT (ppm): -0.22
POSTTESTZRODRFT {ppm): 37
CALIBRATIONGAS : PROTOCOL 1 NOx|
CALIBRATIONppmM : 50000
PRIFT CORRECTED AVC 20.0

| —

AS YZER SULFUR DIOXIDE (S0)
SCALE (ppmyj: 100
PRETEST AL DRVT (ppm): 49.30
POSTTEST CAL DRIFT {ppm): 50.24
PRETEST ZERO DRIFT (ppm): ofi2
POSTTEST ZERO DRIFT (ppm): -0.28
CALISRATION GAS - PROTOCOL 1 SULFUR DIOXIDE.
CALIBRATIONppm - 50110
DRIFT CORRECTED AVC. 33

GAS ANALYZER VOLATILE ORGANICS|
SCALE (ppm): 100
PRETEST CAL DRIFT {(ppm) : 49.35
POSTTEST CAL ORIPT (ppm): 50: 29
PRETEST ZEROC DRIFT (ppm): 0.27
POSTTEST ZERO ORIFT (ppm): Q72
CALIBRATION GAS : PROTOCOL 1 PROPANE
CALIBRATION ppm : 5010
DRIFT CORRECTED AVC. 08
—

moLytek

Clock c#iapeedunnary

Time Time %
14 : 36 0
14 ; 37 1 208
14 : 38 2 2086
14 : 39 3 205
14 : 40 4 202
14 ;41 5 20.2
14 : 42 6 20.2
14 : 43 7 20.2
14 : 44 8 20.1
R ) 9 20.
14 : 46 10 201
14 : 47 11 201
14 : 48 12 20.1
14 : 49 13 20.2
14 : 80 14 203
1451 15 204
14 : 52 16 204
14 : 53 17 204
14 : 54 18 204
14 : 55 19 205
14 ; 56 20 204
14 ; 57 21 204
14 : 58 22 204
14 . 59 23 204
15: ¢ 24 203
15 @ 1 ) 203
165 2 26 204
15: 3 27 206
15 4 28 204
15: 5 29 206
15: 6 30 207
15: 7 31 207
15: 8 32 20.2
15 : 9 33 201
15 : 10 34 20.t
15 : 14 35 2041
15 : 12 36 200
15 .13 37 200
15 : 14 38 200
15 15 39 200
15 . 16 40 188
15 : 17 41 199
15 : 18 42 198
15 : 18 43 199
15 : 20 “ 198
%21 45 197
15 . 22 46 19.6
16 : 23 47 18.9
15 : 24 48 20.0
15 : 25 48 20.%
16 : 26 50 201
15 : 27 51 202
15 : 28 52 20.2
15 : 29 53 189
15 ; 30 54 202
LI 55 205
15 : 32 58 204
15 : 33 57 206
15 : 34 58 207
15 : 35 59 204
15 : 36 60 189
15 : 37 81 19.9
62 199
83 200
64 200
85 200
66 200
67 20.0
g 202
69 202
70 202
71 202
72 201
73 202
74 20.2
75 20.2
76 203
77 20.0
78 20.2
79 204
80 204
B1 203
82 20.2
83 204
B4 208
85 205
86 205
87 205
88 20.6
69 205
20 20.3
91 20.2
92 204
93 205
94 205
95 20.5
96 206
97 208
28 2056
99 204
100 203
101 203
102 203
103 204
104 208
105 207
106 207
107 207
108 206
109
110

Average: 203

cO%

0.3
06
0.7
1.1

1.2
12
13
13
13
14
14
14
14
14
13
1.2
14
13
13

11

10
i1

14

12
12
1.2
07
09
08
0.7
07
12
13
13
14
15
15
16
16
18
20
22
22
22
25
29
23
22
20
18

15
18
20
1.5
08
1.1

09
(1]
10
15
16
16
1.7
1.7
1.7
1.7
17
1.7
1.7
16
16
1.7
15
16
16
14
1.7
15
1.1

10
13
14
1.2
10
10
09

11
11
13
15
1.2
14
1.1
10
10
08
09

coppm NOX ppm 50, ppm

31
18.8
462
737
975

1275
1111
86.0
965
107.7
122.0
182.2
186.8
741
318
297
23
264
22
2158
426
26.1
274
449
384
16.7

28
259
20.2
27.7
5.1
48.0
123

82

8.0

9.0
386
878

119
1611
152.6
184.9
184.5
187.1
199.5
2025
165.6
192.2
1816
63.2
27.2
654
758
220
141
188
30.8
338
78.0
9
%8
698.2
1845
2038
2145
186.7
128.3
105.6
e85
98.9
968
96.2
322
58.3
357
344
1114
40.2
16.6

378

218
147
(X}
79
74

16
104
35.2
285
14.3
89

65
59
74
13.2
281
36.6
335
237
18.3
73
45
43
14.1

207
231

225
19.8
20.2
2t4

19.8
194
180
143
135
149
15.0
157
187
215
244
308
278
208
17.2
203
233
174
216
261

26
230

195

249
270
207
185
17.0
16.2
17.2
173
151

137

138
13.8
14.2
144
145
153
16.2
14.2
145
180
177

16.2
184
18.0
264
227
164
18.2
201

28
18.8
175
185
175
16.1

157
18.3
17.2
16.7
158
158
154
179
2t4
18.8
221

275
146
184
231

205
16.1

17.4

228
25.1

270
220
229
257
266
200
22.0
25.6
27.2
29.0
278
27.2
272
235
252
199
207
195
209
323
36.7
374
39.0
384
39.7
396
389
214

05
04
04
as
04
03
04
05
04
07
07
o]
1.0
10
12
12
14
1.7
23
27
29
26
24
24
28
39
45
37
37
35
32
3.0
30
31
30
33
37
4.0
a2
43
a0
40
38
35
33
33
3.6
4.1
45
49
41
34
29
27
25
26
28
25
26
26
29
30
31
3.2
34
34
3t
28
28
28
34
3.2
35
4.0
47
58
88
69
5.1
4.1
35
32
29
26
26
28
28
25
23
26
24
22
24
20
1.7
17
16

voc ppm




Volumetric Flow Rate Calculation Summary

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, llinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4112/01

RUNNO: 3
INPUT
CcO, 13 %
o, 20.6 %
CcO 0%
N, 781 %
Bws 0.0232 dimensionless
Stack Temp. 160.3 degrees F
Cp 0.84 dimensionless
Squareroot D 0.6492 inches H,0
Pbar 29.25 inches H,0
Pstatic -1.85 inches H,0

Stack Diamete 240" X 240 in.
CALCULATIONS:

Dry molecular weight of stack gas:
Md = 0.44(%CO,) + 0.32(%0;) + 0.28(%N,+%CO)
Molecular weight of stack gas, wet basis:

Ms = Md(1-Bws) + 18(Bws)

Pitot tube coefficient:

Cp (from calibration curve)

Average velocity head of stack gas (sqroot of DP):
Square root of DP, average

Average absolute stack gas temperature:

Ts =stacktemp 160.3 ) °F + 460

Absolute stack gas pressure:

Ps = Pbar + (Static Pressure113.6)

Stack gas velocity:

Vs = 85.49Cp)(sqroot DP)(sqroot((Ts)/(Ps*Ms)))
Stack gas volumetric flow rate:

ACFM = (As)(Vs)(60)

Stack gas volumetric flow rate, wet basis:
Qs(wet) = 3600(Vs)(As)((Tstd* Ps)/(Ts*Pstd))
Qs(wet) = (3600(Vs)(As)((Tstd*Ps)/(Ts*Pstd)))/60
Stack gas volumetric flow rate, dry basis:

Qs(dry) = Qs(wet)(1-Bws)

n

(Stack Area (sq. f 400.000 )

English Units
(29.92in. Ha. 68°F)

29.037915 Ib/ib-mole

28.782 Ibfib-mole

0.84 dimensionless

0.6492 inches H;O

620.3 degreesR

29.11 inches Hg

40.111 feet/second

962,669 acfm

47,840,828 scth

797.347 scfm

46,729,996 dscfth



Moisture Calculation Summary

COMPANY: Northwest Steel and Wire
LOCATION: Sterling, Illinois
SOURCE: EAF #8 Baghouse Inlet
TEST DATE: 4112101

RUN NO: 3
INPUT
vm: 84.939 cubic feet
Yd: 0.9940 dimensionless
Pbar: 29.25in. Hg
DH: 1.80in. H,0
Tm: 60.2 degrees F
Vic: 42 .5 milliliters

CALCULATIONS

Volume of sample at standard
conditions on dry basis:

Vmstd = (17.647)(Vm)(Yd)(Pbar+DH/13.6)/(T

Volume of water vapor in sample
at standard conditions:

Vwstd = (0.04707 cu. ft/ml)(Vic)

Fractional moisture content of stack gas:

Bws = Vwstd/(Vmstd+V/wstd)

English Units
(29.92 in. Ha, 68° F)

84.155 dscf

2.000 scf

0.0232
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Appendix B
Northwestern Steel and Wire: 654-15
Test Dates: 4/11 & 4/12/01

Field Data

AN L iy



Dbtk wect Stel € (Wire

N YICOINDAAY

PLANT ) ¢
DATE O4/- 72t - Ot » 5§ S T
LOCATION  Sterling IL _
SOURCE Loaksase Lunlef 13
STACK |.D. ~ L_I—_/,_’_\__—'
BARCOMETR CPRESSURE, in.Hg AL, 65 T
OPERATORS SIJF’: B¢ [ wde 5 SCHEMATIC - TRAVERSE POINT LAYOUT
RUNNO.__/ STATIC,in.H,0_—/.9  RUNNO._/ fcant.) STATIC,in.H,0
TRAVERSE | VELOCITY |[STACK| YAW TRAVERSE | VHLAO TY | STACK YAW
POINT HEAD TEMP. | ANGLE POINT HEAD TEMP. | ANGLE
NUMBER | (Ap), in. H,O | (Ts), °F ° NUMBER | (Ap), in.H,O | (Ts),°F o
A- ! B85 | r5) £ - ( H L leH
-2 | Mz |/54 - d H3 1 7]
-3 43 11549 -3 Ho W79
“Y | 2 - < ML (3
-5 .39 /A -S Y3 | IRE
-& 2 1734 & 27 1I3%
B -1 | 43 |1ty F -( Yz 1LS
-2 HS3 L9 -2 43 |72
-3 4SS 176 -3 Y2 173
-4 yn, 179 |— -4 MY | 182-
45 LH 7S -S .39 /9
-6 23 70 -6 | o® |zo0
c -1 Rl (7Y G -1 Hz2 | )R
-2 Y2 |75 -2 w2z 7/
-3 | .42 |77 -3 43 (73
-4 42 |1 ¥ -4 b | PSD
-5 .39 g9 -5 .39 1S5
-6 w27 I35 -£ 25 1 /9
y/ R / 175 H -1 | .38 4159
-2 WH3B |78 -2 L2 |68
-3 | 42 1179 -3 RNV, %]
-4 Ho | (3 -4 |39 175
-5 |39 (42| - > B ) [70
-4 20, -£ | .2/ 7279
[AVERAGE i . o | [AVERAGE 10:el5e 11757 |

,
3 »
4
] T
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DATE
LOCATION -
OPERATOR

FIELD DATA
AVB| ENTTEMPERATURE 7, PROBE HEATER'SETTING NA
BAROMETRIC PRESSURE f“us HEATER BOX SETTING AR
ASSUMED MOISTURE, % —'——_mn, : 1.9
PROBE LENGTH, in 120 C, FACTOR 0. S
7
. MINUTES PER POINT

SAMFLE BOX NO.

STACK NO. NOZZLE DIAMETER, il _Nb Y,FACTOR
RUNNO. . STACK DIAMETER, in 2 .

o 1B
s /.8
/6 /- 3B
/5 A L
20 l.%i .
25 [ U3ut] |
3o 1 4.8 | 946.%8
® % -8 o 19d4. 62
] z.g 1= z.zg.zp
50 1.0 P _3‘ g‘
S5 ﬁ,? 143641
/e) d. 932.23
o 1.Z . B4
1 Lt | %&a
2 [ 5 | |77 50
25 A 75552
- 25 VA | A
990 [.é 0[7
5 . {
@0 tl—z «
los” L | (P 7EEE
/D R T
L /5 T [




===== VELOCITY TRAVERSE
——— -, = AND
e CYCLONIC FLOW VERIFICATION
PLANT £
DATE -1/ 05/
LOCATION %55 :Mgl EL..
SOURCE ) 4Ry
STACK 1.D. . 20 KDY
BAROMETRICPRESSURE, in. Hg 2. 685
OPERATORS <€, SF N SCHEMATICOFTRAVERSE POINT LAYOUT
" RuNNO. 3 STATIC, in.H,0 —/.E5  RUNNO. B STATIC, in. H,O
i TRAVERSE | VELOCITY | STACK | YAW K ]
POINT HEAD TEMP. | ANGLE TEMP. ANGLE
1 NUMBER | (8p),in. H,O | (Ts),°F o NUVBER  (Apy),in. H,0 (Ts) °F :
Kl .37 /48 .
Zl .31 | /5% 2| .41 |35
Fl 32| (s 21 .y |37
4| = ! 150 | ¥ 3¢ | 14%
5 .23 (Up | 5 : 85 | |
Ll 2% :a& & 2¢ | 218
& K utlo | /85¢ C / 226 | /7T
2] 8 2| JH 3
21 241|179 3| .46 |18
¢$1 .3% 13Y Y1 2 173
51 .29 189 S| Yo \/FS5
| .24 |IS3 & | «30 /S0
7| .2¥ |a® B 4| %7 1152,
B A, |2l 2] 46 [Iple
B .35 155 31 39 {8
.34 | 190 9| <89
_qo | IE Ll @ | 97
£ MO 163 A 1| «=2F|/5%
Ll 1S2 {4 ! /63
. .
v




FIELD DATA

AMBIENT TEMPERATURE - _B5%F . PROBEHRATER SETTING
BAROMETRIC PRESSURE . HEATER BOX SETTING

ASSUMED MOISTURE, % - 5 MITERHg -
PROBE LENQTH, in. - G, PACTOR k E
NOZZLE DIAMETER, in. = ¥, PACTOR 0.
STACKDIAMETERn. '

/
) I [.8 941. 36 40 7
1) WP 985.23 40 | I
‘ s - /. 9€3.08 40 é
_ 20 /,% qu. 97 -2 z ; é_
= 2s A 46 . 5% q
06 30 1.8 1000. g% 59 7 a4
38 /.i 1004.47 ¥z 74 6
40 ‘ /[ /20737 | 40 #3 £
NZE! YS - /L% 1011.6H | 61 - 42 | &
o ) /.8 10785, 4 | 6/ . 42 | &
5s (.8 1001. A 5| £( 43 Z
536 % L8 mélg“f €2 - #2 | 7
: és L2 /0% . 79 | 6 | 2 | 7
70 L8 630,62 | L2/ 432 | 4
| /55/ 5 l. p3d.30 | £ 2 Z: Z
80 /. 637.93 | £ g ‘
85 1.8 /oM. 32 | 6 z; Z’
RS 20 [reHdS. 52 | %/
I 95 Tt RN J7 14
7 20605 T/AS3A8 | el 77 |7
o plle /05 [056.2& | (oC oY |4
\ ‘l@é (] 77s) 206074 5
: ezt ——py ‘
o i e 7 B e — — v




L RAUAAT WPLA R LA

PLANT ¥ AMBIENT TEMPERATURE PROBE HEATER SETTING NB [
' DATE 75 BAROMETRIC PRESSURE HEATER BOX SETTING  5)
i LOCATION ASSUMED MOISTURE, % ~—— METER Hg ’
3 OPERATR _ BRC SF PROBE LENGTH, in. . * ¥ ¢, FACTOR —_JﬁﬂT
f STACK N, NOZZLE DIAMETER, in. —_ﬁ_@“_n FACTOR o.?%q
RUN NO. %m@c DIAMETER, in. - LF1.N
SAMPLE BOXNO MINUTES PER POINT % :
METER BOXNO. NUMBER OF POINTS
START TIME , NUMBER OF PORTS .
R e , 8 ............. s 2 g-
2 = X 72603 | 73 5¢,
3 /0 1.3 720.22. | 95 St |5
4 /5 VAS 3.0 | 7S =5 5
S 20 /-8 727.92 | 75 S0 |5
& 2S (X 741.79 | 7 St |5
! > 13 295. LS | F£ S/ |5
2| 35 A v49,50 | 77 gt |5
3 <o LB R332 |77 52 |5
9| 95 /-3 757213 | ¥7 52 5
5 o[ L2 eb-89 | 77 S2 5
AR LR RH-la] | 77 53 |5
1 o 1.5 Z65.43 | 77 53 |s
2| &5 [3 272.1% | 77 53 | &5
3 7o L3 775. 73 s |7
Y 25 Al 779-73 |72 £S5 &
S| 2 [.S TR3.S9|Ix S5
A3 /3 <2R247 | 7% AR
[ % [.R 79(.25 79 NSC
2 o< L% 754.97 50 5z | ¥
i~ 3| ./ . 732. 660
) ’ / 'k\ V' (05" : . . 6
/aait /S| o § a0
, hat WM A s |- /"(’n!“ja/ “"‘S\ '
r | IMPINGER : SI!:I‘CA(ﬁ @ N { 7 bb 2
. VOLUME (m}) OR WEIGHT (3) WEIGHT TIME [ 0, A.0nJ
e I oo R . TRIALS ' O
B A T —| e ok _gmno
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a1 = VELOCITY TRAVERSE
iENWRON‘ENTAL E
PLANT A S & w
DATE - 12-0O¢
LOCATION  $7&4izwa ILd.
SOURCE Znlet wn
STACK 1 .D. % o fe See Run !
BAROMETRIC PRESSURE, in. Hg 24.25
OPERATORS Sl Aa SCHEMATIC OF TRAVERSE POINT LAYOUT
RUNNO. 3 STATIC,in H,0= L &% RUNNO. cat STATIC. in. H-O
TRAVERSE | VELOCITY STACK TRAVERSE | VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER | (Ap.), in. H,O (Ts), °F NUMBER | (Ap), in. H,0 (Ts), °F
A -¢ 0.33 IS0 -/ 0.4%8% LYF
< | 0FF /50 2 | 0,5Y (A
3 1 0.4 /58 2 .56 /4
y | 639 /6B g | 0-Y L3
S | 006 6/ s | O9F I3F
é .29 b7 /4 9-3Z /3/
- { 104 53 £ -/ 0‘% [5Y
o 414 (5% 2 10 155
3 | oYk VX 3 _ 18.5D (63
g o.9% [ léz v lg.9] Llel
s 1oAY (72 S AF (08
é [ /73 £ 0.30 162
C -1 2 /58 4 -/ 0:¢1 (o2
2 | 049 /59 2 | J5H JAKN
3 o048 /64 32 | g+ /63 ,
4 10-4§ [6Z & 0.55 ol —
S |94 /5% s 1053 x4
& 1027 /SR £ (027 1ot
D-1{ .42 230 M-/ 0.36 LY48
Py B.94 23 < 1039 /57
3 1645 (90 3 0.4Y /185
¥ | HYY | 12 4 1042 /5)
5 0.4Ys" 152 S 0. 33 1477
£ 16.72 |62 4 1098 (42
b AVERAGE i ' l AVERAGE  |6.¢4-:99 2 [0 >
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—_——_=— = Appendix C
— — "=" _—'_- E Northwestern Steel and Wire: 654-15
=—= =‘-_ = Test Dates: 4/11 & 4/12/01
B N W .
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APPENDIXC CBV Datalogger Data




Client
Location
Source
Date

Run #
Fitter Width
Pre Scans
PortSuns
Scan Rate
TrigEvent
TrigChan
Trigl.evel
TrigEdge
Hysteresis

Range
Units

Time
7:12:11
7:12:26
7:12:41
7:12:56
7:13:11
7:13:26
7:13:41
7:13:56
7:14:11
7:14:26
7:14:41
7:14:56
7:15:11
7:15:26
7:15:41
7:15:56
7:16:11
7:16:26
7:16:41
7:16:56
71711
7:17:26

7:18:11
7:18:26
7:18:41
7:18:56
7:19:11
7:19:26
7:19:41
7:19:56
7:20:11
7:20:26
7:20:41
7:20:56
T:21:14
7:21:26
7:21:41
7:21:56
7:22:11
7:22:26
7:22:41
7:22:56
7:23:11
7:23:26
7:23:41
7:23:56
T:24:11
7:24:26
7:24:41
7:24:56
7:25:11
7:25:26
7:25:41
7:25:56
7:26:11
7:26:26
7:26:41
7:26:56
7:27:11
7:27:26
7:27:41

Northwest Steel and Wirs

Sterfing, llinois

EAF #8 Baghouse inlet

04/11/2001
Heats 11and 12
4
0
5761
0266666651
Manual
None
None
None
None
0-25 % 0-20% 0-1000 0-1000 0-100 0-100
% db % db ppmvdb ppmv db ppmv db ppmv wh
Oxygen Ccoz2 Cco NOx 8502 VvOC
-0.06 -0.04 1.60 1.99 0.16 0.92
-0.06 -0.04 1.07 1.99 0.08 0.63
4.06 4.04 1.07 164 0.33 0.43 Zero ppm Cal Error:
4.06 4.04 1.87 0.63 0.01 0.25 4.062 %0Oxygen
4.06 4.04 1.60 0.62 4.09 0.02 4.038 % CO2
4.06 4.04 1.33 0.73 0.11 -0.54 1.466 ppm CO
-0.06 -0.04 1.60 0.74 0.06 1.32 0.902 ppm Nox
0.04 -0.04 2.14 0.71 -1.52 117 0.088 ppm SO2
713 0.04 1.60 068 -1.99 092 | o003 ppm VOC
15.51 -0.03 1.07 0.67 -1.82 0.63
19.03 0.00 1.07 0.76 -2.17 043
20.33 0.01 1.07 0.76 -1.89 0.25
20.79 0.02 1.60 0.70 -2.12 0.02
20.96 0.02 1.87 0.73 -1.92 0.15
21.03 0.03 0.50 0.77 -2.07 -0.31
20.88 0.03 0.78 0.72 -1.86 -0.51
20.87 0.03 1.06 0.78 -1.78 -0.71 20.9% Oxygen Cal Error:
20.88 0.04 4.08 0.79 -2.12 -1.08 20.886 %0Oxygen
2089 0.04 11.69 13.07 -1.94 -1.27
20.90 0.04 5.87 1.32 -1.98 0.67
16.38 0.16 1.60 114 -1.67 0.88
1153 0.15 1.06 1.05 -1.99 0.61
11.97 0.05 1.60 1.03 -2.07 0.52 i
12.14 0.01 1.07 1.03 -2.02 0.38
12.24 0.00 1.07 1.01 =217 0.18
12.11 0.01 1.07 0.95 -2.02 0.15
11.94 0.01 214 0.98 -1.99 0.00 s
11.94 -0.01 1.33 0.90 -212 0.23 ¥ 12,0% Oxygen Cal Error:
11.94 -0.01 0.50 0.96 -2.04 0.36 11.942 %0Oxygen
11.94 -0.01 1.07 0.93 -2.02 0.06
11.94 -0.02 214 0.85 -1.92 -0.08
11.83 -0.02 1.34 0.91 -2.09 .16
9.87 0.02 1.07 0.86 -1.82 0.12
6.87 -0.02 1.87 0.89 -1.84 -0.33
561 -0.02 1.07 0.96 -1.62 .43
5.19 -0.02 1.87 0.94 -1.49 -0.39
5.05 0.02 1.07 0.92 -1.75 -0.51
5.00 0.02 107 0.94 -1.76 0.74 50% Oxygen Cal Error:
4.98 -0.02 1.60 0.96 1172 -0.88 - 4.980 % Oxygen
497 -0.02 2.81 0.97 1.78 -0.96
4.96 0.02 3.61 6.53 -1.77 -1.00
5.29 0.02 0.48 1.60 -1.99 -1.02
11.25 0.75 -2.04 1.24 -1.84 -1.24
9.09 10.19 -2.04 1.08 -1.19 -1.30
3.55 15.60 -1.59 1.00 0.67 -1.31
1.18 17.11 -2.04 1.01 -0.34 043
0.39 17.73 -2.57 1.02 0.28 1.95
0.13 18.10 -1.59 0.95 0.18 1.74
0.05 18.03 -0.07 1.01 0.38 167
0.01 18.01 .07 0.99 0.38 1.58
-0.04 18.03 -0.61 1.01 0.59 137
-0.07 18.04 -0.34 1.00 0.51 1.29
-0.03 18.06 -0.07 0.96 0.01 134
-0.03 18.07 -0.07 0.99 0.51 1.30 18.0% C€O2 Cai Error:
-0.04 18.07 -0.61 0.97 0.38 113 18.080 % C02
-0.04 18.08 0.87 0.97 0.48 1.06
-0.05 18.09 0.50 0.97 0.55 0.99
-0.05 15.93 1.07 0.88 0.12 0.87
-0.06 11.71 0.07 0.92 0.48 0.73
-0.06 10.59 0.78 0.93 0.26 0.67
-0.06 1017 1.07 0.98 0.48 0.57
-0.07 10.09 1.07 0.94 0.38 0.50
-0.07 10.05 0.50 0.97 0.31 ° 04

Page 1 of 33




Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100

Units % db % db ppmv db ppmv db ppmv db ppmy wb

Time Oxygen Cco2 CO NOx $02 VOC
7:27:56 -0.07 10.05 0.79 0.89 0.36 0.36 10.0% €02 Cal Error:
7:28:11 0.07 10.04 1.07 0.91 0.28 0.30 10.042 % C02
7:28:26 -0.07 10.04 1.07 0.91 0.13 0.23
7:28:41 -0.07 10.04 1.07 0.87 0.26 0.82
7:28:56 -0.07 8.06 0.22 0.90 0.36 1.36
7:29:11 -0.08 5.84 1.61 0.92 0.16 1.24
7:29:26 -0.08 5.25 1.07 0.92 0.31 1.14
7:29:41 -0.08 5.10 2.14 0.91 0.33 1.04
7:29:56 -0.08 5.05 1.34 0.91 0.43 1.02
7:30:11 -0.08 5.03 1.07 0.96 0.08 091
7:30:26 -0.08 5.02 1.87 091 0.51 087
7:30:41 -0 08 5.02 161 094 013 080
7:30:56 -008 5.01 214 087 011 072 5.0% C€O2 Cal Error:
7:31:11 -0 08 5.01 161 094 013 065 5.008 % €02
7:31:26 -0.08 5.01 3.62 128.72 0.03 0.56
7:31:41 -0.08 5.01 6.16 217.86 -0.29 0.98
7:31:56 1.98 3.69 4.62 433.08 -1.06 1.46
7:32:11 5.29 1.79 3.04 771.96 -0.14 140
7:32:26 2.29 0.63 2.37 841.16 2.23 1.38
7:32:41 0.82 0.26 3.04 840.74 3753 1.33
7:32:56 0.23 0.16 3.84 841.07 72.20 1.32
7:33:11 0.04 0.13 3.04 845.71 86.94 1.36
7:33:26 -0.02 0.1 2.36 853.83 93.38 1.38
7:33:41 -0.05 0.10 3.04 856.13 96.66 1.43 :
7:33:56 -0.05 0.10 3.04 855.28 98.63 1.71 850 ppm Nox Cal Error:
7:34:11 -0.06 0.09 3.04 852.24 99.98 1.79 853.398 ppm Nox
7:34:26 -0.06 0.08 3.04 851.78 99.98 1.79
7:34:41 -0.06 0.08 3.04 854.20 99.98 1.72
7:34:56 -0.07 0.07 3.84 708.08 00,08 1.70
7:35:11 0.07 0.07 4.1 512.24 99.98 1.73
7:35:26 007 007 330 509 06 97.98 166
7:35:41 -0.07 0.07 304 507.39 79 80 162 500 ppm Nox Cal Error:
7:35:56 -0 07 007 304 506.19 7197 161 501.666 ppm Nox
7:36:11 -0 08 006 304 495.98 69 82 154
7:36:26 -0 08 006 304 497.10 68.88 1.53
7:36:41 -0.08 006 3.04 38186 69 00 154
7:36:56 -0.08 0.06 3.04 257.54 69.68 1.58
7:37:11 -0.08 0.06 357 255.60 64.63 1.70 v
7:37:26 -0.08 0.06 331 255 51 45.55 172 f
7:37:41 -0.08 005 304 254.23 39.49 1.78 250 ppm Nox Cal Error:
7:37:56 -0.08 005 304 253.25 37.71 1.83 253.083 ppm Nox
7:38:11 -0.08 0.05 3.04 25219 37.51 1.93 .
7:38:26 -0.09 0.05 3.04 252.67 37.89 1.89
7:38:41 -0.09 0.05 40.77 100.66 37.97 1.95
7:38:56 -0.09 0.05 309.15 249.36 35.94 1.87
7:39:11 0.51 0.05 782.25 15.60 1.86 1.86
7:39:26 7.21 0.05 889.71 12,60 283 1.92
7:39:41 4.25 0.05 304.83 11.55 2.26 1.88
7:39:56 1.38 0.05 904.61 10.52 1.53 1.83 1,900 ppm CO Cal Error:
7:40:11 0.36 0.05 905.86 9.63 1.28 1.84 e 904.100 ppm CO
7:40:26 0.05 0.05 905.85 9.47 091 171
7:40:41 -0.05 0.05 900.08 8.82 0.76 .67
7:40:56 -0.09 0.04 814.75 7.52 0.66 1.64
7:41:11 -0.10 0.03 649.21 7.68 0.56 1.59
7:41:26 0.11 0.03 610.85 7.19 0.66 1.51
7:41:41 -0.11 0.03 606.71 7.22 0.31 1.50 .
7:41:56 -0.11 0.03 605.05 6.96 0.33 1.45 : 600 ppm CO Cal Error:
7:42:11 0.11 0.03 604.59 6.51 0.15 1.48 605.205 ppm CO
7:42:26 0.1 0.03 605.57 6.39 0.46 1.39
7:42:41 -0.12 0.03 605.61 6.27 0.23 1.34
7:42:56 -0.12 0.03 554.86 565 0.18 1.33
7:43:11 0.12 0.03 381.68 5.05 0.18 1.33
7:43:26 012 0.03 317.10 5.33 0.11 1.32
7:43:41 0.11 0.03 305.46 542 -0.04 1.31 o
7:43:56 -0.12 0.03 305.69 5.18 0.23 1.41 = 300 ppm CO Cal Error:
7:44:11 0.11 0.03 305.91 4.99 0.21 1.39 b 305.439 ppm CO
7:44:26 0.1 0.03 305.24 4.96 0.21 1.42 =
7:44:41 0.11 0.03 304.93 4.74 0.03 1.43
7:44:56 0.11 0.03 280.83 4.40 0.06 1.47
7:45:11 -0.11 0.03 249.86 6.73 0.18 1.46
7:45:26 0.1 0.03 226.47 2574 -0.87 1.49
7:45:41 211 0.03 87.84 921 -1.74 1.37
7:45:56 3.52 0.03 23.58 11.51 33.27 1.27
7:46:11 1.29 0.03 9.19 10.51 99.98 1.24
7:46:26 0.35 0.03 9.19 7.10 94 46 1.20
7:46:41 0.04 0.03 7.59 5.60 65.88 1.25 °
7:46:56 -0.05 0.03 7.05 4.95 66.03 1.18 :
7:47:11 -0.08 0.03 6.60 453 72.92 1928
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Range 0-25% 0-20% 0-1000 0-1000 0-100 0-100

Units % db % db ppmyv db ppmv db ppmv db ppmv wb

Time Oxygen co2 co NOx sO2 voC
7:47:26 -0.09 0.03 6.16 4.43 77.43 1.34
7:47:41 -0.09 0.03 5.62 4.20 79.79 1.27
7:47:56 -0.09 0.03 §.35 4.05 80.25 1.20
7:48:11 -0.10 0.03 5.62 3.98 81.09 1.14
7:48:26 -010 Q.03 5.89 3.80 81.09 149
7:48:41 -0.10 0.03 5.08 3.64 81.34 1.83
7:48:56 -0.10 0.03 5.08 373 81.47 1.64
7:49:11 -0.10 0.03 5.08 3.50 82.19 1.80
7:49:26 -0.10 0.03 5.89 3.57 82.29 1.92
7:49:41 -0.10 0.03 4.59 343 82.67 1.42
7:49:56 -0.10 0.03 484 3.38 84.79 1.05
7:50:11 0.10 0.03 5.09 3.28 84.49 108
7:50:26 «0.10 0.03 5.08 3.22 85.07 0.97 85 ppm §02 Cal Error:
7:50:41 -0.10 0.03 5.09 331 8559 0.93 85.136 ppm SO2
7:50:56 -0.10 0.03 4.35 3.26 84.67 1.15
7:51:11 0.10 0.03 4.59 3.12 8522 1.17
7:51:26 -0.10 0.03 4.35 2.84 84.94 106
7:51:41 -0.10 0.03 4.10 2.88 83.69 0.77
7:51:56 -010 0.03 3.30 2.87 65.93 0.65
7:52:11 -010 0.03 3.57 2.89 54.38 0.52
7:52:26 0.10 003 4.10 2.85 51.88 047
7:52:41 -0.10 0.03 4.10 2.85 50.92 0.35
7:52:56 -0.10 0.03 4.10 293 50.31 0.92
7:53:11 -0 10 003 410 290 5045 159
7:53:26 -010 003 410 287 50.13 113 50 ppm $02 Cal Error:
7:53:41 -010 003 410 287 50.15 141 50 192 ppm SO2
7:53:56 -0 10 003 410 262 50.23 086
7:54:11 L -0.10 0.03 3.57 255 50.26 0.41
7:54:26 -0.10 0.03 3.03 2.64 41.76 0.33
7:54:41 -0.10 0.03 4.1 255 30.19 0.37
7:54:56 <0.10 0.03 410 2.56 26.62 0.25
7:55:11 -0.10 0.03 3.03 253 26.20 0.23
7:55:26 -0.10 0.03 303 2.53 25.85 0.15
7:55:41 0.10 0.03 3.57 248 25.80 0.1
7:55:56 -0.10 0.03 3.30 255 25.35 0.03
7:56:11 -0.10 0.03 4.10 262 2580 -0.02
7:56:26 -0.10 0.03 3.30 258 25.50 0.07
7:56:41 -0.10 0.03 3.57 2.57 25.45 -0.08 3
7:56:56 -0.10 0.03 4.10 280 25,27 0.17 .25 ppm S02 Cal Error:
7:57:11 -0.10 . 0.03 4.10 257 25.25 Q.21 B 25.287 ppm $02
7:57:26 -0.13 0.03 3.30 259 25.62 0.25
7:57:41 -0.11 0.03 4.06 2.65 25.00 -0.25
7:57:56 -0.10 0.03 5.89 713 24.62 18.28
7:58:11 -0.10 0.10 5.62 214 2017 101.66
7:58:26 -0.10 0.10 5.08 2.09 7345 48.56
7:58:41 -0.10 0.10 4.11 219 57.97 8.30
7:58:56 -0.10 0.10 4.11 2.10 14.69 10.61
7:59:11 -0.10 0.10 4.10 204 2.89 1.42
7:59:26 -0.10 0.10 4.10 2.05 0.32 1.22
7:59:41 -0.10 0.10 3.03 2.10 -1.27 0.91
7:59:56 6.10 0.09 303 212 -1.46 4.41 Zer 0 ppm Syst emBias:
8:00:11 4.10 0.10 3.03 2.26 144 4.47 4.102 % Oxygen
8:00:26 4.10 0.10 303 287 1.52 4.47 00% ° % CO2
8:00:41 | 410 010 258 246 -167 4.16 2,920 ppm CO
8:00:56 010 0.10 213 231 -1.37 1.24 2428 ppm Nox
8:01:11 -010 0.10 213 233 -0.84 025 -1.522 ppm 502
8:01:26 -0.10 0.10 2.13 2.22 0.12 -0.43 4 £.376 ppmvoCc |
B:01:41 1.14 0.10 2.58 2.26 0.18 0.44
8:01:56 0.47 0.10 3.03 235 0.26 0.44
8:02:11 0.23 0.10 2.13 236 0.23 -0.39
8:02:26 0.13 010 2.81 225 0.33 -0.01 :
8:02:41 0.08 0.10 2.58 2.27 0.33 -0.04 :
8:02:56 0.06 a.10 2.80 2.3 0.46 -0.05
8:03:11 0.03 0.10 2.13 2.30 0.46 -0.04
8:03:26 0.02 0.10 2.13 2.3 0.41 -0.02
8:03:41 0.00 0.10 2.58 2.80 0.26 -0.03
8:03:56 0.00 0.10 3.03 468 0.38 -0.04
8:04:11 0.01 0.10 2.58 3.99 0.26 3.33
8:04:26 0.00 a.10 2.13 3.13 0.31 21.21
8:04:41 0.02 0.10 2.58 297 0.83 7017
8:04:56 0.03 0.10 3.03 291 1.03 84.00
8:05:11 0.03 0.10 2.13 2.85 1.1 85.69
8:05:26 0.02 0.10 2.13 2.85 0.81 88.02
8:05:41 0.00 0.10 2.13 291 143 90.29
8:05:56 -0.02 0.10 213 2.80 1.23 88.54 :
8:06:11 -0.03 0.10 2.58 2.89 0.76 84.36 85 ppm VOC Cal:
8:06:26 -0.03 0.10 2.36 2.88 103 84.69 84.626 pprft VOC
8:06:41 0.04 010 213 2.79 1.06 84.89
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Range 0-25 % 0-20% 0-1000 0-1040 0-100 0-100

Units % db % db ppmv db ppmv db ppmv db ppmv wb

Time Oxygen co2 co NOx S02 voc
8:06:56 |  -0.04 0.10 243 2.82 0.78 84.57
8:07:11 -0.27 0.12 258 2.80 1.14 83.20 :
8:07:26 -0.03 0.13 3.03 2.88 1.01 82.96
B:07:41 0.05 0.13 213 269 111 84.35
8:07:56 -0.05 0.13 213 2.79 0.93 85.50
8:08:11 -0.05 0.13 258 2.73 1.15 85.18
8:08:26 0.05 0.13 3.03 3.07 1.08 84,84
8:08:41 -0.05 0.13 2.58 3.79 1.21 85.21
8:08:56 0.05 0.13 213 3.16 1.14 69.22
8:09:11 0.05 0.13 213 2.85 5.28 6.56 .
8:09:26 -0.05 0.13 213 2.79 9.55 26.49
8:00:41 -0.05 013 213 2.57 9.10 42.92
8:09:56 0.06 0.13 133 2.69 7.35 49.48
8:10:11 -0.05 013 213 268 5.93 49.44
8:10:26 -0.06 0.13 280 2.69 4.80 49,20
8:10:41 -0.06 0.13 159 2.72 4.25 49.37
8:10:56 -0.05 0.13 2.80 264 3.78 49.55
8:11:11 -0.08 0.13 213 2.60 351 50.01
8:11:26 -0.06 013 2.13 273 3.23 49.79 - 50 ppm VOC Cal:
8:11:41 0.06 0.13 258 2.70 3.16 49.97 49,960 ppm VOC
8:11:56 -0.06 013 2.35 260 263 50.07
8:12:11 -0.06 043 1.59 2.51 268 50.01
8:12:26 -0.06 013 1.86 2.60 2,66 33.18
8:12:41 -0.06 013 213 283 248 26.65
8:12:56 -0.06 0.13 2.80 258 228 26.44
8:13:11 -0.06 0.13 213 2.65 228 25.01
8:13:26 -0.06 0.13 2.80 2,69 233 23.99
8:13:41 -0.06 0.13 2.12 2.64 241 23.55 ;
8:13:56 -0.08 0.13 213 266 1.89 2457 +:25 ppm VOC Cal:
8:14:11 -0.06 0.13 2.57 268 2.16 2478 24.562 ppmVOC
8:14:26 -0.06 0.13 2.13 2.72 1.86 24.59
8:14:41 -0.08 0.13 1.59 2.70 1.73 24.31
8:14:56 -0.06 0.13 242 275 151 2142
8:15:11 -0.06 013 212 2.74 1.61 2207
8:15:26 -0.06 0.13 242 2.78 1.69 2383
8:15:41 -0.06 0.13 2.12 276 1.7 25.92
8:15:56 -0.06 0.13 212 2.70 1.64 25.89
8:16:11 -0.06 0.13 3.1 9.94 133 25.98
8:16:26 -0.08 0.13 4.09 11.36 0.93 26.19
8:16:41 1.86 0.13 2.57 9.86 26.59 18.14
8:16:56 3.07 0.29 212 9.91 99.98 77.36 :
8:17:11 1.47 0.23 2.57 9.81 99.98 14.56 ;
8:17:26 0.34 0.17 3.02 9.82 99.98 5.36
8:17:41 0.07 0.15 212 9.77 99.98 3.93 ;
8:17:56 -0.01 0.14 242 9.87 99.98 3.10 :
8:18:11 -0.04 0.14 2.57 8.19 99.98 245 o
8:18:26 -0.05 0.14 2.35 2.94 99.98 2.04 :
8:18:41 -0.06 0.14 2.57 3.00 99.98 1.64 i
8:18:56 0.06 0.13 1.32 3.00 99.98 12.51 H
8:19:11 -0.06 0.13 159 295 99.98 19.41
8:19:26 0.07 0.13 212 2.92 99.98 15.80
8:19:41 0.07 0.13 257 296 99.98 10.05 :
8:19:56 0.07 0.13 212 299 - 99.98 5.26
8:20:11 0.07 0.13 1.59 292 99.98 204
8:20:26 0.07 0.13 1.86 296 96.04 0.11
8:20:41 007 0.13 2.12 2.96 89.42 -1.00
8:20:56 -0.07 0.13 212 293 84.27 -1.55
8:21:11 0.07 0.13 212 293 80.10 -1.87
8:21:26 0.07 0.13 1.32 2.99 75.75 -1.99
8:21:41 0.07 0.13 3.02 293 7347 224
8:21:56 0.07 0.12 235 291 70.30 -3.39 :
8:22:11 -0.07 0.12 212 3.00 68.43 -3.86 :
8:22:26 -0.07 0.12 212 292 66.53 -3.21 £
8:22:41 0.07 0.12 212 298 49.73 -2.62 50 ppm SO2 System Bias:
8:22:56 0.07 012 2.80 284 49.98 032 49.517 ppm SO2
8:23:11 -0.07 012 257 277 49.06 0.53 ot
8:23:26 -0.06 0.12 2.35 13.07 49.30 0.33
8:23:41 4.09 G2 213 253.74 46.35 0.30
8:23:56 13.22 0.12 212 277.49 46.97 -0.64
8:24:11 9.32 0.12 213 327.43 99.06 33.68
8:24:26 3.35 012 212 359.09 7057 36.36
8:24:41 -0.01 0.00 -1.78 235 48.75 1.63
8:24:56 0.00 0.00 0.11 2.07 40.75 -0.79
8:25:11 0.01 0.00 0.07 2.16 37.98 -1.44
8:25:26 0.00 0.00 0.06 2.06 36.04 -1.69
8:25:41 -0.01 0.00 0.04 2.00 33.44 -1.73
8:25:56 -0.01 0.00 0.04 2.02 32.24 -1.85
8:26:11 -0.01 0.00 0.03 207 31.42 -1.80

©
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Range 0-25 % 0-2056 0-1000 0-1000 0-100 0-100

Units % db % db ppmv db ppmv db ppmy db pprav wh

Time Oxygen co2z co NOx s02 VoG
8:26:26 -0.01 0.00 0.03 2.01 21.15 -1.94
8:26:41 -0.01 0.00 0.02 2.02 16.68 -1.98
8:26:56 -0.01 0.00 0.02 2.06 15.38 -2.06
8:27:11 -0.01 0.00 0.02 2.06 14.31 -2.28
8:27:26 0.00 0.00 0.02 2.06 13.81 -2.46
B8:27:41 -0.01 0.00 0.01 2.08 12.65 -2.87
8:27:56 0.00 0.00 0.01 193 11.96 -2.91
8:28:11 4.01 0.00 0.03 277.29 11.61 -2.93
8:28:26 -0.01 0.00 0.02 491.26 10.93 -3.04
8:28:41 -0.01 0.00 0.01 496.52 10.40 -3.09 500 ppm Nox System Bias:
8:28:56 0.00 0.00 0.01 501.10 8.80 -3.09 499.544 ppm Nox
8:29:11 0.00 0.00 0.0t 502.14 9.18 -3.13
8:29:26 0.00 0.00 0.01 498.40 8.84 -3.23
8:29:41 0.00 0.00 0.01 23993 8.49 -3.22
8:29:56 31.28 10.22 768.06 23.52 8.03 -3.26
8:30:11 38.11 17.94 0.22 3.72 7.96 -3.32
8:30:26 38.15 259 0.16 3.62 7.58 -3.24
8:30:41 38.18 0.24 0.14 3.52 7.33 -2.58
8:30:56 38.19 -0.07 0.12 3.58 6.95 -2.16
8:31:11 38.20 -0.13 7.85 13.98 6.83 -2.00
8:31:26 36.68 -0.14 23 3.47 6.88 -223
8:31:44 24.90 -0.15 84.47 285.09 6.43 -2.40
8:31:56 2217 -0.16 312.72 28.49 5.78 -053
8:32:11 2164 -0.17 553.23 8.34 10.65 1.1
8:32:26 15.66 -0.18 585.55 7.28 21.45 211
8:32:41 6.65 -0.20 589.39 6.81 17.43 430
8:32:56 257 -0.20 59202 649 13 68 166
8:33:11 117 -0.21 598.11 620 1200 146 600 ppm CO System Bias:
8:33:26 0 66 021 599.70 600 1088 077 598.759 ppm CO
8:33:41 043 -021 598.62 589 1003 086
8:33:56 0.32 0.12 598.61 5.73 9.43 1.07
8:34:11 0.24 0.03 601.11 5860 8.00 1.06
8:34:26 0.17 0.04 528.10 492 8.17 0.68
8:34:41 0.15 -0.04 316.47 33.63 8.11 0.50
8:34:56 0.11 -0.04 163.57 5.99 7.05 0485
8:35:11 2.80 -0.04 28.10 4.27 12.11 0.39
8:35:26 8.53 0.04 10.27 384 26.03 0.33
8:35:41 10.32 -0.04 7.22 3.64 19.77 1.42
8:35:56 12.08 -0.04 6.23 3.52 14.08 0.27 £ 12.0% Oxygen System Bias:
8:36:11 12.04 -0.04 6.68 3.42 11.08 0.13 - 12.027 % Oxygen
8:36:26 12.08 -0.04 26.34 17.27 8.40 0.15 i
8:36:41 11.92 -0.04 29.19 14.63 8.25 0.10
8:36:56 1249 -0.04 12.58 587 7.40 0.1
8:37:11 13.02 2.75 413 5.26 8.35 153
8:37:26 6.25 7.52 3.10 5.05 8.23 67.84
8:37:41 222 9.03 3.09 4.77 8.10 1893
B:37:56 0.81 9.47 308 4.82 7.86 21.37
8:38:11 0.36 9.58 219 4.76 7.35 4593
8:38:26 - Q.18 9.62 219 4.65 7.00 77.82 -
8:38:41 0.12 9.97 2.64 4.60 6.80 70.46 i 10.0% CO2 System Bias:
8:38:56 0.09 10.02 3.09 6.63 6.23 51.65 & 10.023 % CO2
8:39:11 0.07 10.04 563 25.71 6.08 38.34 &
8:39:26 0.05 10.06 8.70 26.87 5.33 34.29
8:39:41 247 7.01 10.31 27.52 3.81 3113
8:39:56 1217 2.21 10.98 27.29 3.56 26.58
10:14:17 19.97 1.62 72.64 6.84 1.76 6.24 i Instrument Re-Cal
10:14:32 19.87 1.69 49.38 748 1.85 5.99 e
10:14:47 19.84 1.69 32.66 7.94 21 5.78
10:15:02 19.84 1.68 17.84 291 186 .70
10:15:17 19.94 1.54 6.61 1983 1.98 5.74
10:15:32 19.47 1.27 3.04 1.92 1.18 5.65
10:15:47 11.04 0.45 3.04 1.88 0.81 5.93
10:16:02 3.90 0.15 2.59 194 123 6.08 :
10:16:17 1.29 0.07 2.37 1.87 1.46 6.03 :
10:16:32 0.46 0.05 3.04 1.81 1.56 5.84
10:16:47 0.21 0.03 3.04 1.87 1.71 5.76
10:17:02 0.10 0.02 3.04 1.87 178 5.58
10:17:17 0.05 0.02 3.04 1.90 181 5.74
10:17:32 0.02 0.01 3.58 187 1.68 1.00
10:17:47 0.00 0.0 4.60 336 1.73 3.33
10:18:02 401 001 312 194 161 -025
10:18:17 -002 0.81 159 187 196 063 Zer o ppm System Bias:
10:18:32 4.03 6.60 4.07 181 186 0.62 -0.030 %0Oxygen
10:18:47 6.03 922 0.79 187 176 0.55 6.625 % C¢O2
10:19:02 -0.04 9.87 107 187 173 059 0.845 ppm CQ
10:19:17 -0 04 10.04 161 0.64 1.66 0.51 1.853 ppm Nox
10:19:32 -005 10.04 0.50 0.57 1.58 0.45 1 - 1828 ppm SO2
10:19:47 l 405 10.02 0.79 0.5¢ 1.56 Q.35 0.597 ppmVOC

¢
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Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100

Units % db % db ppmv db ppmv db pprnvdb ppmv wh

Time Oxygen cOo2 co NOx S02 VOC
10:20:02 -005 10.03 107 047 161 033 10.0% CO2 System Bias:
10:20:17 -006 10.04 210 068 180 032 10.031 % CO2
10:20:32 -0.06 10.05 2.59 0.15 1.58 0.33
10:20:47 0.09 9.40 237 -0.08 0.46 0.33
10:21:02 4.12 5.22 3.04 -0.11 -0.02 0.31
10:21:17 8.09 1.87 3.58 -021 -0.17 0.28
10:24:32 8.66 1.61 3.04 -0.20 0.01 0.32
10:21:47 11.74 0.05 3.04 -0.25 -0.14 0.32 12.0% Oxygen System Bias:
10:22:02 11.94 0.03 2.59 -0.28 -0.19 0.36 11.921 %Oxygen
10:22:17 11.99 0.03 7.16 -0.37 -0.17 0.24
10:22:32 12.01 0.03 52.54 152.55 -0.17 0.19
10:22:47 6.98 0.07 7493 291.08 -0.29 0.13
10:23:02 1.05 0.05 29.49 333.08 1.08 0.23
10:23:17 0.44 0.03 7.66 473.75 2.26 021
10:23:32 0.37 0.02 4.60 489.17 4.96 0.17
10:23:47 035 0.02 385 496 49 26 85 015
10:24:02 034 002 304 497.17 50 87 014 500 ppm Nox System Bias:
10:24:17 033 002 331 496.88 60 61 008 497127 ppm Nox
10:24:32 033 002 411 497.35 64 83 004
10:24:47 0.33 0.02 3.84 497.11 66.88 0.13
10:25:02 3.25 0.01 11.73 156.89 68.14 0.07
10:25:17 9.00 0.01 199.65 238.53 62.79 011
10:25:32 211 0.01 483.07 11.35 4.82 0.01
10:25:47 0.47 0.01 589.57 7.58 5.78 0.10
10:26:02 0.33 0.01 605.03 6.43 4.35 0.07 600 ppm CO System Bias:
10:26:17 0.31 0.00 606.41 5.69 3.36 -0.06 602.286 ppm CO
10:26:32 0.30 0.00 606.12 5.20 241 -0.11
10:26:47 0.29 0.00 591,59 4.68 2.06 -0.10
10:27:02 0.82 0.00 459.51 2.81 ) 1.86
10:27:17 8.48 0.00 21983 3.33 1.86
10:27:32 584 0.00 69.54 3.66 0.56
10:27:47 0.84 0.00 26.83 4.01 1.33
10:28:02 0.38 0.00 50.05 3.77 17.87
10:28:17 0.33 0.00 106.82 11.53 23.72
10:28:32 0.31 0.00 81.05 5.86 16.90
10:28:47 0.31 0.00 37.83 6.54 10.30
10:29:02 0.31 0.00 25,57 7.44 8.25
10:29:17 0.31 0.00 19.36 6.41 10.19
10:29:32 0.30 -0.01 11.74 343 26.02 -0.05
10:29:47 0.30 -0.01 7.37 2.58 61.17 -0.01
10:30:02 0.30 -0.01 6.16 2.26 64.38 013
10:30:17 030 -001 6.16 211 5129 -019
10:30:32 030 -001 563 205 48.77 -019 50 ppm 8§02 System Bias:
10:30:47 030 -001 509 199 48.09 017 48.646 ppm SO2
10:31:02 1.22 -0.01 5.09 1.70 4896 017 :
10:31:17 11.02 -0.01 4.36 0.31 48.76 1.12
10:31:32 19.07 -0.01 3.58 0.18 35.29 1.53
10:31:47 20.66 -0.01 3.04 0.11 12.60 1.67
10:32:02 20.90 -0.01 3.58 2.1 445 5.47
10:32:17 2095 -0.01 i 0.13 243 23.45
10:32:32 20.96 -0.01 3.04 009 196 49.53
10:32:47 20.96 001 259 005 178 52.16 50 ppm VOC Cal:
10:33:02 2096 -001 304 006 173 51.24 50.822 ppmVOC
10:33:17 20.96 -001 3.04 0.03 178 4944
10:33:32 20.97 -0.01 3.05 -0.03 1.76 50.45
10:33:47 20.93 £0.01 282 -0.04 1.69 51.62
10:34:02 20.95 0.00 2.15 -0.03 1.55 51.27
10:34:17 20.95 0.00 2.82 0.04 1.58 2521 :
10:34:32 20.95 0.00 304 -010 119 133 End Re-cal
10:34:47 2095 000 561 466 141 627
10:35:02 2081 023 1120 2328 121 704
10:35:17 20 68 036 14 24 20 38 136 700
10:35:32 20.69 0.36 15.18 2127 1.33 714
10:35:47 20.69 0.36 14.51 20.59 0.98 7.30
10:36:02 20.69 0.36 14.73 21.50 1.38 7.54
10:36:17 20.70 0.36 15.18 22.19 1.43 7.67
10:36:32 20.71 0.36 15.18 2225 1.26 7.84
10:36:47 20.73 0.36 1599 21.43 1.23 7.84
10:37:02 20.69 0.40 15.72 16.50 1.23 7.91
10:37:17 20.66 0.47 15.99 17.74 1.43 7.83
10:37:32 20.70 0.45 16.83 20.03 1.48 7.82
10:37:47 20.73 0.40 16.27 2272 1.21 8.06
10:38:02 20.74 0.37 15.18 23.83 1.21 8.03
10:38:17 20.75 0.34 14.51 23.22 1.43 7.79
10:38:32 20.77 0.32 14.29 2493 1.41 7.75
10:38:47 20.77 0.32 1473 25.13 1.28 8.01 - °
10:39:02 20.78 0.31 14.28 2597 1.06 8.1 {
10:39:17 20.79 0.30 13.48 26.73 1.33 8.00

L]
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Range  0-25% 0-20% 0-1000 0-1000 0-100 0-100
Units % db % db ppmv db ppmv db ppmv db ppmv wb

Time Oxygen c02 co NOx $02 voc
10:39:32 20.79 0.29 13.21 27.79 1.23 7.85
10:39:47 20.80 0.28 14.02 29.16 117 7.85
10:40:02 20.89 0.28 14.28 29.94 1.36 750
10:40:17 20.57 0.28 13.24 28.43 116 7.42
10:40:32 20.69 0.27 12.72 28.73 121 7.38
10:40:47 20.79 0.26 12.97 30.30 0.98 7.46
10:41:02 20.77 0.25 12.72 29.61 1.28 757
10:41:17 20.81 0.25 12.97 30.22 1.53 753
10:41:32 20.82 0.24 12.23 29.61 1.26 733
10:41:47 20.83 0.24 12.23 28.83 118 7.38
10:42:02 20.84 0.23 12.23 2852 121 7.50
10:42:17 20.85 0.22 11.96 29.34 1.23 7.54
10:42:32 20.85 0.22 10.71 30.34 1.28 7.36
10:42:47 20.85 0.22 10.75 3357 1.18 7.33
10:43:02 20.85 0.22 12.23 31.20 111 7.26
10:43:17 20.84 0.22 12.23 32.01 1.23 717
10:43:32 20.84 0.22 12.23 3152 1.26 7.37
10:43:47 20.85 0.22 11.43 29.82 131 7.35
10:44:02 20.85 0.22 11.16 28.71 131 722
10:44:17 20.85 0.21 11.16 28.32 1.21 7.04
10:44:32 20.86 0.21 11.16 27.86 1.06 6.95
10:44:47 20.86 0.21 10.49 28.02 1.26 6.93
10:45:02 20.87 0.20 10.26 27.78 1.04 6.79
10:45:17 20.87 0.20 10.26 26.89 113 6.81
10:45:32 20.87 0.20 10.26 27.37 1.23 6.80
10:45:47 20.87 0.20 9.99 27.15 1.13 6.74
10:46:02 20.87 0.20 9.73 28.21 1.06 6.56
10:46:17 20.87 0.20 9.73 26.65 116 6.42
10:46:32 20.87 0.18 10.26 27.85 113 6.44
10:46:47 20.87 0.19 10.26 28.59 101 6.36
10:47:02 20.87 0.18 9.73 28.19 1.21 6.35
10:47:17 20.87 0.19 10.18 24.97 1.16 6.28
10:47:32 20.88 0.19 9.73 24.90 0.98 6.28
10:47:47 M.88 0.18 10.26 24.96 0.78 6.36
10:48:02 20.88 0.18 10.26 24.99 0.93 6.28
10:48:17 20.88 0.18 10.26 35.60 1.08 6.25
10:48:32 20.87 0.18 10.26 36.38 1.03 6.68
10:48:47 20.89 11.71 28.14 0.96 743
10:49:02 20.90 16.37 23.14 101 797
10:49:17 20.74 J— 2143 16.12 0.98 8.69 .
10:49:32 20.64 0.39 26.55 13.72 1.11 8.74 :: Begin Run #1
10:49:47 20.68 0.39 27.90 11.81 1.08 8.50 H
10:50:02 20.76 0.32 25.61 9.90 0.73 8.76
10:50:17 20.79 0.28 32.20 18.93 0.90 8.43
10:50:32 20.67 0.38 36.36 44.24 0.98 8.18
10:50:47 20.55 0.53 40.70 70.12 1.01 9.33
10:51:02 20.43 0.60 66.33 28.76 0.91 8.90
10:51:17 20.37 0.65 61.63 1543 1.06 8.28 i
10:51:32 20.33 0.69 35.20 18.15 121 8.19 P
10:51:47 20.37 0.69 2273 16.39 1.03 8.23 ks
10:52:02 20.38 0.69 2141 14.92 0.96 8.31
10:52:17 20.33 0.70 19.09 16.23 0.91 8.35
10:52:32 20.33 0.74 15.72 16.34 0.93 8.57 .
10:52:47 20.37 0.75 18.34 15.55 1.13 8.45
10:53:02 20.38 0.78 29.13 1742 091 8.61
10:53:17 20.38 0.81 45.61 1542 118 8.80
10:53:32 20.36 0.85 46.38 15.58 1.01 8.78
10:53:47 20.34 0.92 37.58 16.50 1,03 9.03
10:54:02 20.38 0.93 34.35 16.50 0.83 9.39
10:54:17 20.37 0.93 52.01 15.08 131 9.64
10:54:32 20.39 0.93 83.77 14.84 0.91 9.49
10:54:47 20.41 0.93 87.83 15.48 0.96 9.26
10:55:02 20.32 0.93 69.86 17.55 0.83 9.52
10:55:17 20.44 0.93 49.85 17.72 117 9.41
10:55:32 20.45 0.96 42,28 19.34 0.91 9.10
10:55:47 20.39 0.98 44.79 16.74 0.76 8.93
10:56:02 20.35 0.99 42,82 14.64 1.08 8.79 i
10:56:17 20.32 1.01 37.36 15.80 0.96 8.79 i
10:56:32 20.38 1.01 33.78 15.60 0.88 9.06
10:56:47 20.40 1.01 36.49 15.66 0.98 9.42
10:57:02 20.42 0.99 41.75 17.60 0.81 9.22
10:57:17 20.41 0.97 44.06 13.90 1.06 9.31
10:57:32 20.36 0.97 61.24 10.23 0.86 9.37
10:57:47 20.32 0.97 82.38 10.02 1.08 9.57
10:58:02 20.31 0.97 80.10 12.78 0.91 9.97
10:58:17 20.33 0.97 68.36 13.81 0.88 9.91
10:58:32 20.29 0.97 58.57 19.67 1.23 9.48
10:58:47 20.30 0.97 63.19 32.10 1.16 9.08
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R

Range
Units

Time
10:59:02
10:59:17
10:59:32
10:59:47
11:00:02
11:00:17
11:00:32
11:00:47
11:01:02
11:01:17
11:01:32
11:01:47
11:02:02
11:02:17
11:02:32
11:02:47
11:03:02
11:03:17
11:03:32
11:03:47
11:04:02
11:04:17
11:04:32
11:04:47
11:05:02
11:05:117
11:05:32
11:05:47
11:06:02
11:06:17
11:06:32
11:06:47
11:07:02
11:07:17
11:07:32
11:07:47
11:08:02
11:08:17
11:08:32
11:08:47
11:09:02
11:09:17
11:09:32
11:09:47
11:10:02
11:10:17
11:10:32
11:10:47
11:11:02
11:11:17
11:11:32
11:11:47
11:12:02
11:12:17
11:12:32
11:12:47
11:13:02
11:13:17
11:13:32
11:13:47
11:14:02
11:14:17
11:14:32
11:14:47
11:15:02
11:15:17
11:15:32
11:15:47
11:16:02
11:16:17
11:16:32
11:16:47
11:17:02
11:17:17
11:17:32
11:47:47
11:18:02
11:18:17

0-25%
% db

Oxygen
2034
20.32

0-20%
% db

Cco2
1.00
1.10
1.14

1.86

1.71

1.66
1.52
143

0-1000
ppmv db

co
90.32
110.58
149.30
196.00
217.19
228.98
220.18
195.46
165.63
153.69
148.32
148.80
176.38
196.76
196.76
198.26
185.98
178.32
181.99
166.96
154.48
17181
201.93
218.72
203.81
184.47
180.34
168.95
144.75
129.12
105.77
85.75
77.48
70.88
75.97
73.44
57.06
42.82
36.36
33.79
32.13
31.38
3115
33.75
35.33
31.93
29.14
28.65
28.65
28.65
28.11
27.90
26.68
26.91
26.59
25.88
27.67
29.14
2812
21.95
1531

0-1000
ppmv db

NOx
42.92
40.56
24.08
11.12

7.19

6.38
10.63
18.10
18.40
19.54
16.34
12.86

8.82
10.63
12.56
11.64
14.70
11.15
15.95
20.33
18.71
17.19
17.85
19.86
18.46
15.35
12.65

9.09

8.13
10.24
12.41

8.33

7.19

6.81

6.99

5.86

5.25

559

5.98

6.34

6.62

753
7.66
7.15
7.75
791
8.10
8.21
8.69

8.73
9.25
857
9.67
9.70
9.79
10.09
11.65
15.50
20.00
3543
48.11
29.24
17.85
1144
9.27
8.50
7.63
7.55
7.70
744
6.70
6.33
6.58

12.07
10.36

0-100
ppmv db

502
1.23
133
1.68
146
1.48
1.43
1.68
191
1.83
2.06
211
244
2.66
2.53
298
261
2,63
291
2.98

271
241

261
271
2.66
283

258
248
233
241
2.36
2.81
2.83
2.63
2.66
2.46
271
226
213
2.26
198
201
2.08
1%

0-100
ppmv wb

voc
8.72
8.53
8.47
8.06
7.76
7.61
7.53
7.46
7.39
7.12
6.97
6.77
6.62
6.98
7.12
7.16
717
7.14
717
732
724
7.09
6.91
6.91
6.80
6.74
6.65
6.57
6.52
6.48
6.15
5.95
5.95
591
5.80
5.67
5.70
5.66
5.70
5.69
5.80
6.00
6.10
6.04
6.01
5.95
5.79
5.73
5.66
5.66
5.74
5.63
5.66
5.58
5.44
5.33
523
5.43
5.52
5.55

5.69
6.35
8.03
9.36
7.56
7.72
8.33
9.69
10.52
11.53
11.06
9.74
9.49
10.74
9.73

831
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Range
Units

Time
11:18:32
11:18:47
11:19:02
11:19:17
11:19:32
11:19:47
11:20:02
11:20:17
11:20:32
11:20:47
11:21:02
11:21:17
11:21:32
11:21:47
11:22:02
11:22:17
11:22:32
11:22:47
11:23:02
11:23:17
11:23:32
11:23:47
11:24:02
11:24:17
11:24:32
11:24:47
11:25:02
11:25:17
11:25:32
11:25:47
11:26:02
11:26:17
11:26:32
11:26:47
11:27:02
11:27:17
11:27:32
11:27:47
11:28:02
11:28:17
11:28:32
11:28:47
11:29:02
11:29:17
11:29:32
11:29:47
11:30:02
11:30:17
11:30:32
11:30:47
11:31:02
11:31:17
11:31:32
11:31:47
11:32:02
11:32:17
11:32:32
11:32:47
11:33:02
11:33:17
11:33:32
11:33:47
11:34:02
11:34:17
11:34:32
11:34:47
11:35:02
11:35:17
11:35:32
11:35:47
11:36:02
11:36:17
11:36:32
11:36:47
11:37:02
11:37:17
11:37:32
11:37:47

0-25 %
% db

Oxygen
20.01
19.90
19.89
19.92
19.91
19.95
19.98
19.99
20.04
20.01
20.03
20.07
20.09
20.15
20.21
20.17
20.13
20.12
20.14
20.20
20.23
20.22
20.24
20.23
20.24
20.26
20.23
20.17
20.18
20.18
20.18
20.08
20.00
20.04
20.09
20.03
19.99
20.01
19.99
19.95
19.93
19.91
19.94
19.97
19.99
20.01
20.04
20.01
20.02
20.01
19.93
19.94
19.98
20.01
19.92
19.83
19.75
19.75
19.80
19.80
19.75
19.73
19.76
19.74
19.66
19.62
19.64
19.54
19.43
19.48
19.50
19.55

0-20%
% db

co2
1.09
1.18
1.19
1.19
1.20
1.20
1.20

1.56
1.62

0-1000
ppmv db

cOo
53.05
33.71
25.56
23.16
20.92
20.17
20.39
21.69
u.94
24.19
23.92
24.19
25.04
29.68
33.82
30.95
33.78
47.18
60.72
62.96
67.28

106.31
104.21
97.97
110.39
121.16
106.50
100.55
107.63
113.50
114.05
121.25
138.56
157.02
165.81
173.30
178.27
187.53
188.58
169.21
158.01
168.67
182.69
171.83
142.73
136.56
158.32
192.17
238.69
244.99
21431
206.93
240.13
27443
275.82
276.97
293.15
302.48
33028
354.02
350.73
325.35
316.65
323.88
321.63
348.06
532.59
549.42
391.86
317.22
321.85
296.81
259.62
206.04
168.53
450.56
948.08

0-1000
ppmv db

NOx
8.15
7.53
7.93
9.34
9.43
9.48
11.17
10.42
9.58
10.70
11.17
11.21
11.61
11.82
10.58
9.18
8.41
7.51
7.94
8.64
8.93
8.88
8.71
8.75
9.00
8.90
852
8.62
8.30
7.56
6.85
6.58
6.12
6.03
571

515
4.90
4.72
5.17
5.07
5.28

6.17
6.15
6.18
5.87
5.82

5.36
5.59
5.18
519
4.89
4.89
4.82

5.02
5.27
5.27
5.28
5A2
550

5.54
5.74
550
5.54
6.16
6.34
5.94
5.59
528

521
5.10
5.16
5.53
5.80

0-100
ppmv db

S02
2.03
191
2.26
2.66
2.88
313
341
371
328
3.38
3.38
3.46
328
2.96
3.06
311
2.88
312
323
2.81
3.38
341
351
333
313
331
298
2.86
3.03
2.88
2.93
2.56
3.06
278
2.88
2.68
263
2.65
275
2.64
278
2.56
251
276
233
233
233
211
223
231
211
213
2.06
203
1.93

1.93
1.73
1.85
201
203
213
191
2.16
1.83
1.88
1.83
1.96
178
1.98
218
2.83
3.01
258
281
271
2.61
276

0-100
ppmv wbh

vocC
8.12
7.98
8.02
8.07
7.88
792
7.94
8.16
8.30
8.04
7.76
7.75
781
8.00
7.80
756
7.25
7.15
7.06
7.09
725
738
7.19
7.18
7.18
7.32
725
7.03
6.96
6.79
6.88
6.79
6.86
6.98
6.91

7.03
7.01
7.18
7.00

6.83
6.74
6.94
7.16
7.07
6.92
7.06
718

725
720
713
7.03
7.02
6.95
7.01
7.07
715
7.01

713
7.11
715
7.14
7.19
7.07
7.00
7.04
7.1
7.04
705
6.99
6.85
6.78

6.59
6.56
7.05
6.60
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Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100

Units % db % db ppmv db ppmv db ppmv db ppmv wb

Time Oxygen coz co NOx $02 voC
11:38:02 19.36 243 787.00 6.26 251 6.35
11:38:17 19.54 2.31 318.15 6.02 224 6.03
11:38:32 19.71 2.09 153.41 5.76 2.82 6.06
11:38:47 19.76 2.00 139.65 5.99 3.61 6.00
11:39:02 19.82 1.92 117.15 6.22 3.38 6.13
11:39:17 19.84 1.88 99.35 7.77 313 6.25
11:39:32 19.83 1.87 72.98 7.74 3.03 6.26
11:39:47 19.89 177 59.35 7.61 298 6.20
11:40:02 19.92 1.69 52.46 7.63 2.66 6.35
11:40:17 19.95 1.65 50.44 8.09 2.36 6.23
11:40:32 19.99 1.57 49.38 7.92 251 6.29
11:40:47 19.98 1.57 5143 7.34 241 6.19
11:41:02 19.99 1.55 49.92 7.04 2.28 6.02
11:41:17 20.04 1.48 48.01 7.13 2.06 6.03
11:41:32 20.04 1.46 48.28 7.49 211 5.89
11:41:47 20.12 134 47.07 10.64 233 5.87
11:42:02 20.25 1.12 42.84 12.26 221 5.91
11:42:17 20.38 0.90 36.38 18.15 216 5.90
11:42:32 20.43 0.81 27.04 28.04 2.08 6.05
11:42:47 20.42 0.78 21.44 62.20 1.68 6.25
11:43:02 20.48 0.68 16.83 40.69 2.18 6.45
11:43:17 20.67 0.43 18.58 27.10 201 6.56
11:43:32 20.52 0.52 20.92 11.71 211 6.55
11:43:47 20.52 0.56 20.43 11.54 212 6.50
11:44:02 20.62 0.50 20.43 8.87 223 7.15
11:44:17 20.68 0.41 20.43 14.20 2.36 7.06
11:44:32 20.56 0.55 37.21 21.32 221 7.11
11:44:47 20.34 0.85 82.64 19.64 221 7.15
11:45:02 20.14 1.03 87.87 11.35 231 7.17
11:45:17 20.03 1.13 52.49 11.80 218 6.96
11:45:32 20.04 1.14 25.57 12.49 2.38 7.21
11:45:47 20.11 113 21.68 13.19 2.16 7.58
11:46:02 20.17 1.12 20.43 16.14 253 7.61
11:46:17 20.22 1.12 19.63 15.64 233 7.69
11:46:32 20.20 1.12 19.36 14.02 233 7.77
11:46:47 20.22 1.1 18.69 13.88 243 7.79
11:47:02 20.27 1.05 1735 15.74 2.38 7.79
11:47:17 20.29 1.02 17.91 15.35 2.38 7.80
11:47:32 20.31 1.00 18.91 15.53 2.68 7.82
11:47:47 20.35 0.99 19.36 16.54 233 7.55
11:48:02 20.35 098 18.46 16.48 2.46 7.46
11:48:17 20.38 0.98 20.68 14.57 241 7.61
11:48:32 20.43 0.95 26.60 13.45 271 7.50
11:48:47 20.44 0.93 27.58 13.93 323 7.29
11:49:02 20.43 093 30.66 12.21 341 7.33
11:49:17 20.38 0.93 35.81 12.53 3.56 7.20
11:49:32 20.39 0.93 46.84 11.60 3.76 6.96
11:49:47 20.35 0.94 50.76 10.83 3.90 6.97
11:50:02 20.34 0.95 53.48 10.49 401 7.07
11:50:17 20.37 0.95 53.97 11.28 4.38 6.93 4
11:50:32 20.36 0.94 53.48 1035 4.33 6.86
11:50:47 20.35 0.95 57.13 9.41 4.28 6.75
11:51:02 2031 0.95 7187 8.14 4.65 6.72
11:51:17 20.26 0.95 88.61 6.59 468 6.58
11:51:32 20.18 1.01 116.03 5.70 515 6.43
11:51:47 20.09 114 126.30 5.93 4.75 6.48
11:52:02 20.09 117 109.37 6.42 4.90 6.54
11:52:17 2011 117 86.79 6.79 4.63 6.49
11:52:32 20.11 1.16 62.81 6.69 450 6.40
11:52:47 20.11 116 57.30 6.51 413 6.41
11:53:02 20.08 1.16 77.07 6.28 411 6.28
11:53:17 20.09 1.16 85.97 6.27 3.53 6.25
11:53:32 20.12 1.15 90.33 6.22 3.66 6.39
11:53:47 20.11 1.14 91.04 6.53 353 6.53
11:54:02 20.13 1.14 65.22 6.69 3.17 6.50
11:54:17 20.17 113 60.90 6.69 3.18 6.42
11:54:32 20.17 1.1 87.79 6.91 291 6.31
11:54:47 20.17 1.10 95.20 6.55 323 6.28
11:55:02 20.16 1.10 69.33 6.33 2.88 6.32
11:55:17 20.18 1.10 51.64 6.14 2.83 6.34
11:55:32 20.20 1.10 44.26 5.92 2.83 6.40
11:55:47 20.19 1.11 46.33 5.89 2.68 6.35
11:56:02 20.17 145 45.28 6.02 293 6.26
11:56:17 20.15 1.19 44.79 6.13 293 6.27
11:56:32 20.13 1.24 41.31 6.43 271 640
11:56:47 20.15 1.26 41.27 6.51 273 6.60
11:57:02 20.15 1.29 42.74 6.47 273 6.57
11:57:17 20.15 1.31 41.75 6.22 2.71 6.66
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Range
Units

Time
11:57:32
11:57:47
11:58:02
11:58:17
11:58:32
11:58:47
11:59:02
11:59:17
11:59:32
11:59:47
12:00:02
12:00:17
12:00:32
12:00:47
12:01:02
12:01:17
12:01:32
12:01:47
12:02:02
12:02:17
12:02:32
12:02:47
12:03:02
12:03:17
12:03:32
12:03:47
12:04:02
12:04:17
12:04:32
12:04:47
12:05:02
12:05:17
12:05;32
12:05:47
12:06:02
12:06:17
12:06:32
12:06:47
12:07:02
12:07:17
12:07:32
12:07:47
12:08:02
12:08:17
12:08:32
12:08:47
12:09:02
12:09:17
12:09:32
12:09:47
12:10:02
12:10:17
12:10:32
12:10:47
12:11:02
12:11:17
12:11:32
12:11:47
12:12:02
12:12:17
12:12:32
12:12:47
12:13:02
12:13:17
12:13:32
12:13:47
12:14:02
12:14:17
12:14:32
12:14:47
12:15:02
12:15:17
12:15:32
12:15:47
12:16:02
12:16:17
12:16:32
12:16:47

0-25 %
% db

Oxygen
20.14
20.13
20.15
20.16
2011
20.03
19.96
19.95
19.95
19.93
19.90
19.90
19.88
19.84
19.87
19.87
19.90
19.93
19.96
19.96
19.98
20.01
20.01
20.00
19.99
19.98
19.86
19.69
19.83
19.93
19.94
19.99
20.01
20.02
20.00
19.99
19.98
20.00
20.01
20.03
20.02
20.03
20.07
20.09
20.13
20.13
20.13
20.12
20.12
20.13
20.14
20.16
20.19
20.21
20.21
20.21
20.22
20.23
20.23
20.21
20.20
20.18
20.10
20.09
20.13
20.11
20.12
20.16
20.15
20.15
20.17
20.18
20.20
20.21
20.23
20.19
20.11
20.25

0-20%
% db

co2
1.33
1.36
1.36
1.37
1.42
1.58
1.69
1.70
1.7
1.75
1.82
1.83
1.85
1.92
1.93
193
1.92
1.88
1.81
1.79
1.74
1.71
1.69
1.69
1.69
1.69
1.82
2.08
1.95
1.78
173
1.67
1.64
1.62
1.62
1.62
1.62
1.62
1.61
1.58
1.56
1.55
1.50
1.45
1.40
1.38
1.38
1.38
1.38
1.38
1.38
1.35
133
132
1.31
1.30
1.28
1.26
1.24
1.24
1.24
1.24
1.34
1.38
1.37
1.37
1.36
1.32
1.32
1.32
1.29
1.27
1.24
1.19
1.15
1.16
1.25
1.25

0-1000
ppmv db

co
35.26
29.66
25.57
24.45
29.59
31.61
26.02
24.46
24.46
26.13
35.69
51.72
64.82
69.39
73.96
7222
67.28
54.30
36.81
31.49
29.68
27.85
29.63
32.76
46.44
126.23
286.24
199.04
71.86
46.55
38.37
38.90
36.80
35.77
36.84
36.84
32.78
29.16
36.23
41.53
3222
26.37
21.94
20.67
19.35
19.36
19.35
19.36
18.90
19.35
19.35
19.35
19.35
19.35
19.35
1935
1891
19.12
19.89
2041
21.94
23.14
21.93
23.68
28.11
28.65
2811
29.38
29.13
2522
24.44
24.43
2247
21.67
22.38
24.17
2712
26.90

0-1000
ppmv db

11.27
11.63
11.32
10.86
12.64
11.99
11.29
11.25
11.68
10.77
10.58
10.20
9.51
9.18
794
7.84
.M
6.50
6.00

5.38
5.68
5.81
6.03
6.26
6.42
6.18

5.53
6.10

0-100
ppmv db

$02
276
2.86

2.96
241
2.76
273
2.56
237
2.56
2.38
233

2.36
2.28
2.28
203

231
2.16
191
211
226

213
2.08
223
2.08
2.08
1.96
1.98

1.83
1.93
1.76
158
1.66
1.96
1.56
1.61
1.81
1.86
1.63
1.48

1.48
151

171
1.30
1.41
1.58
1.46
1.53
1.46
1.31
1.46
111
1.1
121
131
1.38
1.41
121
1.26
121
1.11
1.28
1.33
1Al
1.68
1.31
131
123
131
1.01
121
1.28
1.18
1.26
1.43
1.41

0-100
ppmv wb

vOoC
6.55
6.55
6.30
6.42
6.48
6.62
6.73
6.65
6.87
6.81
6.58
6.54

5.10
5.16
5.20
5.23
5.23
5.12
5.08
5.03
488
4.80
4.7
4.89
4.73
4.51
4.56
4.76
4.78
4.78

4.82
481
4.76
4.65
4.57
4.43
4.33
4.38
441
4.51
4.73
4.72
4.59

4.53
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Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100
Units % db % db ppmv db ppmv db ppmv db ppmv wb
Time Oxygen co2 Cco NOx S02 vocC
12:17:02 20.22 1.18 28.10 6.04 1.24 4.40
12:17:17 20.21 1.16 28.64 6.58 1.36 4.74
12:17:32 20.20 1.16 24.03 11.30 1.41 4.72
12:17:47 20.24 1.14 21.67 10.89 1.46 4.78
12:18:02 20.31 1.07 20.41 10.45 1.38 477
12:18:17 20.34 1.03 20.41 9.85 1.53 477
12:18:32 20.31 1.03 19.34 8.85 1.78 A87
12:18:47 20.31 1.03 19.34 8.34 1.48 4.82
12:19:02 20.31 1.03 19.34 7.82 1.40 4.81
12:19:17 20.30 1.03 20.14 7.91 1.46 4.83
12:19:32 20.27 1.03 20.41 8.14 1.63 4.93
12:19:47 20.28 1.03 19.61 7.66 1.73 4.83
12:20:02 20.25 1.03 43.87 747 1A3 4.77
12:20:17 20.21 1.13 53.22 6.24 1.76 4.75
12:20:32 20.02 1.44 30.63 5.92 1.66 4.62
12:20:47 20.06 1.46 21.42 6.13 171 4.70
12:21:02 20.17 1.34 18.44 6.47 191 4.77
12:21:17 20.22 1.24 19.11 6.13 1.78 4.72
12:21:32 20.21 1.21 19.34 6.68 1.94 4.72
12:21:47 20.23 1.18 18.66 6.65 1.83 4.67
12:22:02 20.23 145 17.37 594 1.61 4.73
12:22:17 20.18 1.16 17.37 7.76 1.53 481
12:22:32 20.23 1.16 17.37 9.86 1.54 5.02
12:22:47 20.31 1.07 17.37 9.42 1.68 5.08
12:23:02 20.36 1.02 15.70 10.08 1.76 532
12:23:17 20.35 1.01 15.16 9.35 2.03 5.60
12:23:32 20.33 1.01 16.23 9.47 1.81 5.96
12:23:47 20.33 0.98 16.23 8.86 1.73 6.33
12:24:02 20.31 0.97 16.24 9.17 1.89 6.36
12:24:17 20.30 0.96 16.23 8.57 1.91 6.20
12:24:32 20.28 0.95 16.23 8.71 2.39 6.18
12:24:47 20.27 0.95 16.24 10.64 2.18 6.12
12:25:02 20.32 0.94 15.16 9.58 251 6.31
12:25:17 20.38 0.90 15.16 9.89 2.7 6.20
12:25:32 20.42 0.86 14.17 8.92 2.88 6.09
12:25:47 20.35 0.86 16.82 10.29 297 5.93
12:26:02 20.26 0.93 20.40 7.01 2.81 6.03
12:26:17 20.10 1.25 18.13 6.26 2.93 6.23
12:26:32 20.13 1.31 15.69 7.62 2.86 6.35
12:26:47 20.21 1.20 15.16 8.76 2.93 6.55
12:27:02 20.26 1.08 15.69 8.87 3.18 6.73
12:27:17 20.28 1.03 15.16 8.90 3.11 6.75
12:27:32 20.30 1.00 16.22 9.14 2.93 6.86
12:27:47 20.28 1.00 15.43 9.24 3.08 6.78
12:28:02 20.28 0.98 15.70 9.24 3.18 6.92
12:28:17 20.26 0.97 15.16 11.15 3.21 6.68
12:28:32 20.31 0.90 14.26 12.83 343 6.59
12:28:47 20.42 0.77 13.46 12.99 3.66 6.70
12:29:02 20.54 0.63 10.24 15.38 351 6.66
12:29:17 20.62 0.48 1024 19.63 3.83 6.67
12:29:32 20.69 0.40 10.69 27.33 3.88 6.68
12:29:47 20.69 0.36 10.24 28.94 3.78 6.47
12:30:02 20.70 0.33 9.70 28.53 3.38 6.43
12:30:17 20.70 0.32 9.17 27.05 3.38 6.30
12:30:32 20.71 0.30 10.24 28.18 3.19 6.12
12:30:47 20.73 0.28 10.24 28.76 3.25 6.06
12:31:02 20.78 0.27 10.24 28.40 3.05 6.00
12:31:17 20.75 0.26 944 29.23 3.11 6.04
12:31:32 20.79 0.25 9.17 29.88 2.76 5.96
12:31:47 20.78 0.24 9.17 30.66 2.86 5.96
12:32:02 20.78 0.23 10.24 29.14 2.88 5.96
12:32:17 20.79 0.22 9.44 2997 2.66 5.93
12:32:32 20.79 0.22 9.17 30.58 2.76 5.79
12:32:47 20.79 0.22 9.97 30.86 2.66 5.77
12:33:02 20.80 0.21 9.17 31.69 271 5.76
12:33:17 20.80 0.21 9.17 31.93 2.63 573
12:33:32 20.81 0.21 9.17 30.27 2.61 567
12:33:47 20.80 0.21 9.17 30.11 2.46 571
12:34:02 20.81 0.21 9.17 30.70 2.61 572
12:34:17 20.81 0.21 9.17 29.98 2.53 579
12:34:32 20.82 0.21 868 30.55 2.33 5.70
12:34:47 20.79 0.21 8.1 30.71 2,29 5.75
12:35:02 20.81 0.21 811 31.23 2.19 5.80
12:35:17 20.80 021 8.10 31.01 2.39 5.70
12:35:32 20.82 0.20 8.89 31.38 2.33 7.51
12:35:47 20.83 0.20 8.11 29.09 2.46 -1.25
12:36:02 2084 0.19 811 28 64 248 -126
12:36:17 1974 017 583 115 228 -130
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Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100
Units % db % db ppmv db pprv db ppmv db ppmv wb

Time Oxygen €02 CcO NOx $02 VOC
12:36:32 0.02 0.07 3.82 1.02 0.1 -1.40 Zero ppm Post-Test Cal:
12:36:47 0.02 002 3.82 0.98 0.01 -1.31 0.020 %0Oxygen
12:37:02 0.00 0.00 3.28 0.90 0.88 -1.31 0.018 % CO2
12:37:17 0.04 0.01 4.09 0.88 0.20 -1.25 3.751 ppm CO
12:37:32 0.38 -0.01 3.82 0.89 0.51 -1.27 0.943 ppm Nox
12:37:47 0.36 -0.01 3.02 0.84 0.35 -1.29 0.301 ppm SO2
12:38:02 0.36 0.02 279 0.87 0.91 50.29 -1.316 ppm VOC
12:38:17 0.36 -0.02 2.79 0.81 0.31 50.02 50 ppm VOC Post-Test Cal:
12:38:32 0.35 -0.02 3.01 0.85 0.93 4991 50.006 ppm VOC
12:38:47 0.35 -0.02 3.01 0.88 0.58 49.81
12:39:02 035 -0.02 3.01 0.86 0.76 41.67
12:39:17 0.35 -0.02 234 0.86 0.36 7.25
12:39:32 0.33 -0.02 3.01 111 243 1.68
12:39:47 3.37 -0.02 3.02 110 241 -1.57
12:40:02 15.42 0.02 279 1.01 221 -2.04
12:40:17 20.06 -0.02 211 104 0.38 -2.07
12:40:32 19.66 -0.01 4.33 22.69 0.41 -1.48
12:40:47 12.89 0.00 4.33 3.67 0.46 -1.28
12:41:02 11.91 0.00 3.01 208 4.43 -1.25 12.0% Oxygen Post-Test Cal:
12:41:17 11.91 0.00 301 171 422 -1.26 11.916 %0Oxygen
12:41:32 11.92 0.00 1.85 154 0.98 -1.30
12:41:47 11.92 0.00 1.85 143 0.26 -1.40
12:42:02 12.44 0.00 2.52 3.88 0.18 -1.31
12:42:17 10.69 2.92 0.19 5.28 0.11 -1.31
12:42:32 286 9.84 1.04 2.8t 0.78 -1.25 10.0% CO2 System Bias:
12:42:47 0.64 9.98 0.19 253 1.86 -1.27 9.922 % CO2
12:43:02 1.20 9.90 6.13 292 1.53 -1.29
12:43:17 5.87 9.96 24.54 109.70 1.99 -1.29
12:43:32 1.88 1.08 14.77 298.05 3.76 -0.39
12:43:47 0.48 0.10 4.82 506.50 3290 0.53 500 ppm Nox Post-Test Cal:
12:44:02 0.36 0.03 2.34 498.62 1483 0.49 499.816 ppm Nox
12:44:17 0.33 0.02 3.01 496.26 745 0.55
12:44:32 0.32 0.01 3.01 497.89 9.65 0.53
12:44:47 1.63 0.01 11.44 300.72 36.59 0.54
12:45:02 5.62 0.01 218.14 150.66 5473 0.51
12:45:17 133 0.01 499.79 8.98 16.15 0.51
12:45:32 0.39 0.00 587.21 6.43 9.51 0.50
12:45:47 0.30 0.00 594.90 5.48 6.49 0.53 11600 ppm CO Post-Test Cal:
12:46:02 0.29 0.00 596.58 4.95 3.78 0.54 597.023 ppm CO
12:46:17 0.28 0.00 598.98 447 280 0.53
12:46:32 0.61 0.00 597.63 3.42 240 0.52
12:46:47 6.61 0.00 280.51 3.72 224 0.58
12:47:02 299 0.00 220.49 2230 1.03 0.57
12:47:17 0.53 0.00 971.72 275 0.48 0.57 i
12:47:32 0.33 0.00 20.13 3.20 33.82 0.57 .
12:47:47 0.25 0.00 13.17 3.56 49,33 0.54 1 50 ppm SO2 Post Test Cal:
12:48:02 0.15 -0.02 12.93 341 50.91 0.51 50.516 ppm SO2
12:48:17 0.29 -0.02 10.72 3.4 50.98 0.61
12:48:32 4.14 0.02 6.29 2.10 50.85 0.60
12:48:47 16.05 -0.02 2.60 1.66 30.25 0.49 w
12:49:02 20.11 -0.02 3.00 1.57 15.93 0.60 . Start Run #2
12:49:17 19.91 1.34 182.08 8.38 0.81 13.19
12:49:32 19.93 1.33 198.08 8.46 0.91 13.12
12:49:47 . 19.90 1.32 175.88 7.76 0.81 13.21
12:50:02 19.88 1.32 153.60 798 0.86 13.44
12:50:17 19.93 1.33 185.72 8.03 113 13.67
12:50:32 19.87 1.34 152.31 7.66 1.06 15.76
12:50:47 19.91 134 182.08 8.38 0.81 13.19
12:51:02 19.93 1.33 198.08 8.46 0.91 13.12
12:51:17 19.90 1.32 175.88 7.76 0.81 13,21
12:51:32 19.88 1.32 153.60 7.98 0.86 13.44
12:51:47 19.93 1.33 185.72 8.03 1.13 13.67
12:52:02 19.90 1.32 175.88 7.76 0.81 13.21
12:52:17 19.88 1.32 153.60 7.98 0.86 13.44
12:52:32 19.93 1.33 185.72 8.03 113 13.67
12:52:47 19.91 1.34 218.94 71.74 0.83 13.77
12:53:02 19.91 1.34 182.08 8.38 0.81 13.19
12:53:17 19.93 1.33 198.08 8.46 0.91 1312
12:53:32 19.90 1.32 175.88 7.76 0.81 1321
12:53:47 19.88 1.32 153.60 798 0.86 1344
12:54:02 19.93 133 185.72 8.03 1.13 13.67
12:54:17 19.90 1.32 175.88 7.76 0.81 13.21
12:54:32 19.88 1.32 153.60 7.98 0.86 13.44
12:54:47 19.93 1,33 185.72 8.03 113 13.67
12:55:02 19.91 1.34 218.94 7.74 0.83 13.77
12:55:17 19.91 1.34 182.08 8.38 0.81 13.19
12:55:32 19.93 1.33 198.08 B.46 0.91 13.12
12:55:47 19.90 1.32 175.88 7.76 0.81 13.21
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Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100

Units % db % db ppmv db ppmy db ppmyv db ppmv wb
Time Oxygen cO2 co NOx $02 voc
12:56:02 19.88 1.32 153.60 7.98 0.86 13.44
12:56:17 19.93 1.33 185.72 8.03 113 13.67
12:56:32 19.87 1.34 152.31 7.66 1.06 15.76
12:56:47 19.91 1.34 182.08 8.38 0.81 13.19
12:57:02 19.93 1.33 198.08 8.46 0.91 13.12
I 12:57:17 19.90 1.32 175.88 7.76 0.81 13.21
12:57:32 19.88 1.32 153.60 7.98 0.86 13.44
12:57:47 19.93 1.33 185.72 8.03 1.13 13.67
12:58:02 19.90 1.32 175.88 7.76 0.81 13.21
12:58:17 19.88 1.32 153.60 7.98 0.86 13.44
12:58:32 19.93 1.33 185.72 8.03 1.13 13.67
12:58:47 19.91 1.34 21894 7.74 0.83 13.77
12:59:02 19.88 1.32 153.60 7.98 0.86 13.44
12:59:17 19.93 1.33 185.72 8.03 1.13 13.67
12:59:32 19.91 134 218.94 7.74 0.83 13.77
12:59:47 19.90 1.40 219.67 8.01 0.98 13.30
13:00:02 19.93 1.47 217.97 8.00 1.28 13,04
13:00:17 20.00 1.48 253.53 9.05 0.88 12.73
13:00:32 19.97 1.49 280.95 9.04 1.01 12.69
13:00:47 19.92 1.56 240.12 9.30 1.16 12.53
13:01:02 19.94 1.57 242.25 10.27 1.36 12.11
13:01:17 19.95 1.57 272.58 9.77 1.28 12.22
13:01:32 19.91 1.57 255.23 11.18 1.21 12.26
13:01:47 19.91 1.60 227.31 11.12 114 12.19
13:02:02 19.87 165 222.08 10.10 1.16 12.15
13:02:17 19.81 1.73 227.38 9.61 1.16 12.23
13:02:32 19.82 1.74 242.40 9.62 1.03 1212 %
13:02:47 19.85 174 255,52 10.91 1.29 12.03
13:03:02 19.88 172 264.68 1099 0.98 1196
13:03:17 19.88 1.7 235.10 10.33 1.16 12.00 F
13:03:32 19.82 1.80 201,07 11.05 0.88 11.95 :
13:03:47 19.85 1.80 164.41 12.80 0.91 12.07
13:04:02 19.91 1.80 131.00 13.74 1.31 11.76 an
13:04:17 19.93 1.78 117.89 15.62 1.28 11.77 o
13:04:32 19.95 1.77 103.14 15.07 1.38 11.66
13:04:47 19.94 1.77 106.36 15.04 1.33 11.64
13:05:02 19.95 1.77 121.66 13.47 1.38 11.65
13:05:17 19.93 1.79 150.10 13.63 1.59 11.65
13:05:32 19.91 1.84 204.41 15.11 1.7 11.68
13:05:47 19.91 1.87 221.31 19.51 1.53 11.70
13:06:02 19.94 187 214,02 16.15 1.46 11.78
" 13:06:17 19.91 1.87 208.68 15.28 1.82 11.80
13:06:32 19.89 193 228.08 14.94 1.63 11.80 '
13:06:47 19.82 2,02 248.30 13.87 1.79 1.7 .
13:07:02 19.79 2.10 238.23 11.82 1.81 1M
13:07:17 19.84 209 198.73 10.68 1.60 11.60
13:07:32 19.90 1.99 158.18 10.37 1.69 11.52 e
13:07:47 19.90 1.86 130.61 9.77 1.83 11.50
13:08:02 19.88 1.78 99,15 9.90 173 11.32
13:08:17 19.93 1.65 67.78 11.08 1.86 1115
13:08:32 ’ 19.99 1.58 49.41 10.51 1.31 11.27 i
13:08:47 20.02 1.49 41.79 10.00 131 11.16 j:
13:09:02 20.08 1.36 38.33 10.32 1.46 Mnar o
13:09:17 20.15 1.25 3599 10.90 1.48 117
13:09:32 20.17 1.21 35.72 11.93 1.59 11.04
13:09:47 20.20 1.47 35.72 12.38 1.31 11.01
13:10:02 20.18 1147 36.80 13.49 1.54 11.02
13:10:17 20.19 117 35.99 13.82 1.28 10.98 ¥
13:10:32 20.21 1.15 34.28 14.26 124 11.06 it
13:10:47 20.25 1.09 32.62 14.57 1.41 11.10
13:11:02 20.25 1.08 31.55 14,19 1.29 11.07
13:11:17 20.25 1.07 30.07 1443 1.18 10.90
13:11:32 20.27 1.05 28.33 14.48 1.19 10.83
13:11:47 20.26 1.05 26.85 15.01 1.16 10.86
13:12:02 20.31 1.01 24.51 15.97 1.16 10.86
13:12:17 20.39 0.87 19.14 17.63 1.13 10.61
13:12:32 20.45 0.77 14.63 26.69 1.16 10.42
13:12:47 20.45 0.73 1242 56.55 1.36 10.65
13:13:02 2049 0.67 13.73 46.80 1.81 11.32
13:13:17 20.59 0.52 24.57 27.32 1.59 11.66
13:13:32 20.40 0.65 29.33 19.38 1.76 12.31
13:13:47 20.40 0.68 33.20 16.68 2.09 12.83
13:14:02 20.48 0.67 37.30 14.20 1.76 13.27
13:14:17 20.57 0.61 41.78 13.80 2.21 13.36
13:14:32 20.61 0.56 4348 13.37 2.31 12.57
13:14:47 20.65 0.50 3439 12.22 1.99 12.86
13:15:02 2 20.66 0.46 31.14 17.62 1.81 13.07
13:15:17 20.50 0.67 4244 21.22 1.66 13.13
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Range
Units

Time
13:15:32
13:15:47
13:16:02
13:16:17
13:16:32
13:16:47
13:17:02
13:17:17
13:17:32
13:17:47
13:18:02
13:18:17
13:18:32
13:18:47
13:19:02
13:19:17
13:19:32
13:19:47
13:20:02
13:20:17
13:20:32
13:20:47
13:21:02
13:21:17
13:21:32
13:21:47
13:22:02
13:22:17
13:22:32
13:22:47
13:23:02
13:23:17
13:23:32
13:23:47
13:24:02
13:24:17
13:24:32
13:24:47
13:25:02
13:25:17
13:25:32
13:25:47
13:26:02
13:26:17
13:26:32
13:26:47
13:27:02
13:27:17
13:27:32
13:27:47
13:28:02
13:28:17
13:28:32
13:28:47
13:29:02
13:29:17
13:29:32
13:29:47
13:30:02
13:30:17
13:30:32
13:30:47
13:31:02
13:31:17
13:31:32
13:31:47
13:32:02
13:32:17
13:32:32
13:32:47
13:33:02
13:33:17
13:33:32
13:33:47
13:34:02
13:34:17
13:34:32
13:34:47

0-25%
% db

Oxygen
20.28
19.98
19.90
19.93
19.91
19.88
19.89
19.91
19.88
19.86
19.86
19.90
19.92
19.88
19.86
19.93
19.89
19.91
19.93
19.94
19.96
20.05
20.11
20.12
20.16
20.11
20.05
20.00
19.94
19.93
19.98
19.96
19.90
19.78
19.74
19.77
19.71
19.66
19.75
19.79
19.77
19.77
19.75
19.70
19.67
19.69
19.63
19.49
19.49
19.50
19.52
19.49
19.50
19.46
19.39
19.35
19.33
19.34
19.41
19.41
19.42
19.48
19.55
19.56
19.57
19.54
19.49
19.58
19.58
19.63
19.65
19.64
19.65
19.66
19.65
19.71
19.78
19.82

0-20%
% db

co2
0.94
1.20
1.26
1.26
1.26
1.29
1.30

1.87
1.87
1.87
1.87
1.88
1.90
2,05
227
234
234
234
2.36
237

276
2.89
2,98
298
293
2.87
290

272

215
201
193

e

0-1000
ppmv db

co
74.32
70.64
47.35
36.05
28.83
24.94
23.09
21.62
17.85
16.18
21.37
29.75
51.55
63.20
54.49
88.22
136.73
126.09
133.10
152.28
152.49
139.58
144.68
176.72
202.57
210.14
212.53
199.44
189.43
210.30
225.50
200.95
195.44
231.79
259.60
259.60
239.41
243.23
254.33
262.96
265.66
258.78
258.78
264.93
276.49
297.16
311.97
334.25
327.33
336.54
337.99
31425
31531
300.87
286.07
279.92
281.67
312.22
340.93
368.70
342.42
324.04
339.12
348.27
350.35
348.00
322.80
296.73
288.91
282.07
270.47
254.42
22353
156.83
94.09
63.39
52.15
49.02

0-1000
ppmv db

NOx
18.43
16.52
17.67
17.15
17.44
17.23
16.68
16.82
16.54
15.68
14.49
14.21
13.30
13.12
14.21
12.90
11.77
11.87
12.63
13.13
15.27
16.27
15.66
15.71
14.89
14.27
13.71
13.39
11.88
11.54
12.21
11.12
10.29
9.90
9.83
9.24
9.07
9.58
9.61
8.16
8.09
7.93
7.78
7.83
7.78
7.99
7.82
7.55
7.62
7.70
7.63
7.22
6.78
6.37
6.54
6.92
7.26
7.19
6.93
7.26
7.18
7.37
7.31
6.86
6.80
6.90
7.02
6.60
6.45
6.27
6.59
6.50
6.46
6.59
6.76
6.67
6.94
7.00

0-100
ppmv db

S02
181
1.44
1.48
1.84
2.23
234
2.16
219
2.53
252
241
2.33
271
253
2.83
278
3.06
3.18
3.46
3.58
3.53
3.36
3.51
361
341
321
3.58
3.38
3.38
3.53
3.80
371
3.86
381
4.03
3.91
4.08
4.06
4.16

5.06
530
4.88
5.30
5.90
5.90
6.10
6.20
6.28
6.39
714
6.79

6.75
6.43
5.83
5.40
5.35
5.23
5.70
5.83
5.73
5.08
4.88
4.68
4.68
431
4.23
4.06
391
3.66
333
3.33
3.18
3.43
3.13
3.11
2.86
251

0-100
ppmv wb

voc

12.93
12.60
1231
1241
12.44
1253
12.76
12.75
12.84
12.68
12.71
13.09

12.94
12.34
12.12
12.19
11.01
11.59
11.52
1151
11.50
11.41

11.44
11.38
11.36
11.33
11.17
1111
10.80
10.62
10.80
10.80
10.78
10.84
10.86
10.88
10.92
10.91
11.17
11.31
1148
H.33
11.50
11.36
11.32
11.38
11.32
11.25
11.30
11.41
11.49
11.71
11.71
11.41
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Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100

Units % db % db ppmv db ppmv db ppmv db ppmv wb

Time Oxygen co2 co NOx $02 voc
13:35:02 19.86 1.87 45.76 7.20 2.66 10.24
13:35:17 19.98 1.65 40.48 893 2.38 10.37
13:35:32 20.14 1.35 37.24 12.75 243 10.54
13:35:47 20.28 1.14 33.38 22.45 2.26 1057
13:36:02 20.33 1.02 27.82 53.73 2.36 10.68
13:36:17 20.37 1.00 23.87 72.99 224 10.90
13:36:32 20.48 0.81 21.34 36.86 2.51 10.81
13:36:47 20.66 0.55 2215 38.92 2.86 11.13
13:37:02 20.70 0.50 23.30 43.98 381 11,26
13:37:17 20.69 0.50 2411 46.23 4.26 11.51
13:37:32 20.69 0.50 25.16 46.64 4.65 11.51
13:37:47 20.49 0.68 29.05 21.98 4.89 11.87
13:38:02 20.28 0.87 30.63 17.72 522 12.52
13:38:17 20.35 0.87 3131 14.95 5.39 13.11
13:38:32 20.46 0.80 36.71 13.97 5.58 13.65
13:38:47 20.54 0.73 41.19 1357 5.15 13.60
13:39:02 20.60 0.67 45.45 13.22 4.96 13.72
13:39:17 20.63 0.62 50.13 12.19 421 13.96
13:39:32 20.66 0.58 54.39 12.64 4.16 14.08
13:39:47 20.65 0.58 59.02 12.96 3.91 15.75
13:40:02 20.65 0.58 71.61 13.93 351 16.88
13:40:17 20.64 0.58 84.58 14.01 331 17.35
13:40:32 20.64 0.58 88.66 13.67 333 17.25
13:40:47 20.64 0.58 78.69 13.27 3.03 17.22
13:41:02 20.66 0.58 74.62 13.53 3.06 18.22
13:41:17 20.68 0.57 86.86 13.96 2.86 19.54
13:41:32 20.68 0.56 91.26 13.21 291 18.41
13:41:47 20.69 0.54 75.87 13.66 2.68 16.79
13:42:02 20.70 0.52 55.66 11.35 2.68 16.29
13:42:17 20.72 0.49 55.66 1492 271 16.29
13:42:32 20.65 0.53 71.60 18.25 261 16.75
13:42:47 20.54 0.68 83.04 18.75 2.58 17.03
13:43:02 20.52 0.71 85.35 20.88 2.56 17.24
13:43:17 20.51 0.72 132.27 25.65 243 18.53 -
13:43:32 20.35 0.88 219.92 18.16 241 16.53 :
13:43:47 20.02 1.08 181.74 16.66 2.41 15.15
13:44.02 19.98 1.16 109.60 15.07 253 15.28
13:44:17 20.02 117 75.69 13.35 249 15.08
13:44:32 20.03 117 57.33 12.78 2.68 14.93
13:44:47 19.98 1.19 47.23 12.36 2.68 14.64
13:45:02 19.96 1.21 42.48 12.45 2.66 14.76
13:45:17 19.96 1.23 41.67 12.07 263 14.70
13:45:32 19.98 1.23 39.23 11.80 2.88 14.96
13:45:47 19.98 1.23 37.75 11.57 3.01 15.67
13:46:02 19.98 1.23 45.19 11.08 2.83 15.77
13:46:17 20.05 1.23 49.87 10.67 291 14.84
13:46:32 20.15 123 48.46 11.86 2.96 14.10
13:46:47 20.19 1.23 47.10 11.72 3.01 13.92
13:47:02 20.20 1.23 53.91 11.85 3.08 13.87
13:47:17 20.21 123 57.65 11.75 291 13.75
13:47:32 20.22 1.22 63.42 10.56 3.26 13.57
13:47:47 20.16 1.22 66.10 10.86 3.48 13.16
13:48:02 20.16 1.22 66.81 10.66 3.88 13.06
13:48:17 20.16 1.22 63.12 10.80 4.03 13.00
13:48:32 20.20 1.21 67.73 10.66 418 13.21 .
13:48:47 20.23 1497 79.04 10.67 443 12.69 -
13:49:02 20.24 1.16 88.48 10.60 447 1250
13:49:17 20.30 111 91.81 12.42 4.25 1257
13:49:32 20.32 1.10 96.43 10.94 4.03 12.34
13:49:47 20.28 110 110.80 9.53 3.96 12.07
13:50:02 20.23 1.14 119.47 8.03 423 11.74
13:50:17 20.18 118 106.71 855 4.16 11.82
13:50:32 29.20 1.20 93.80 9.89 4.13 11.89
13:50:47 20.24 1.21 99.93 10.03 4.16 11.81
13:51:02 20.24 1.26 107.83 9.55 4.36 11.78
13:51:17 20.20 1.37 104.07 8.82 4.08 11.88
13:51:32 20.18 1.41 9485 8.75 3.98 11.95 .
13:51:47 20.20 141 96.37 8.18 4.11 11.96 ,’,
13:52:02 20.18 1.43 114.01 7.82 4.38 12.07 g
13:52:17 20.14 149 138.97 7.39 4.38 11.87 3
13:52:32 20.11 1.55 152.85 7.28 4.53 11.91 q
13:52:47 20.10 159 152.78 7.62 4.61 11.85 g
13:53:02 20.09 1.64 164.34 745 463 11.86 4
13:53:117 20.03 1.76 187.93 7.18 4.61 11.88
13:53:32 19.95 1.91 224.89 6.93 4.29 11.81
13:53:47 19.90 203 178.33 7.39 418 11.63
13:54:02 20.02 1.84 118.59 . 10.33 458 11.64
13:54:17 20.12 170 148.78 9.77 3.98 12.01
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Range
Units

Time
13:54:32
13:54:47
13:55:02
13:55:17
13:55:32
13:55:47
13:56:02
13:56:17
13:56:32
13:66:47
13:57:02
13:57:17
13:57:32
13:57:47
13:58:02
13:58:17
13:58:32
13:58:47
13:59:02
13:59:17
13:59:32
13:59:47
14:00:02
14:00:17
14:00:32
14:00:47
14:01:02
14:01:17
14:01:32
14:01:47
14:02:02
14:02:17
14:02:32
14:02:47
14:03:02
14:03:17
14:03:32
14:03:47
14:04:02
14:04:17
14:04:32
14:04:47
14:05:02
14:05:17
14:05:32
14:05:47
14:06:02
14:06:17
14:06:32
14:06:47
14:07:02
14:07:17
14:07:32
14:07:47
14:08:02
14:08:17
14:08:32
14:08:47
14:09:02
14:09:17
14:09:32
14:09:47
14:10:02
14:10:17
14:10:32
14:10:47
14:11:02
14:11:17
14:11:32
14:11:47
14:12:02
14:12:17
14:12:32
14:12:47
14:13:02
14:13:17
14;13:32
14:13:47

0-25%
% db

Oxygen
20.10
20.03
20.02
20.11
20.15
20.07
20.06
19.99
20.01
20.01
19.99
19.97

0-20%
% db

co2
1.69
1.73
1.7§
1.65
1.60
1.68
1.73
1.82
1.82
1.82
1.83
1.88
1.93
1.95
1.99
2.00
2.04
207
207
2.0

1.50
1.49

0-1000
ppmv db

Cco
220.93
207.29
126.87
115.50
140.83
136.42
108.52

96.82
132.18
163.98
188.71
206.35
200.15
166.97
147.99
145.61
120.55
107.16
131.96
122.64

95.81
94.36

99.52
101.52

95.03

81.51

52.58

40.25

39.54

43.19

4272

31.68

2213

21.86

22.13

21.33

22,40

21.37

1928

19.27

19.54

21.37

23.30

22.85

2240

22.40

22.40

22.39

23.07

24.94

56.91
100.02
11288

71.28

29.47

20.84

17.03

15.64

14.88

14.65

15.10

15.64

17.02

16.74

19.12

23.43

2857

27.59

25.24

23.38

25.80

26.60

24.98

23.30

21.89

20.84

23.19

25.53

0-1000
ppmv db

NOx
8.52
8.74
10.72
13.37
11.60
12.28
10.10
9.76
9.92
8.88
9.34
9.33

0-100
ppmv db

§02
3.89
3.93
4.08
3.83
3.46
3.81
3.83
3.73
3.66
423
4.01
4.13
41
3.86
3.96
3.38
3.76
363
3.43
3.96
4.02
3.70
383
4.06
4.03
4.03
3.88
3.93
3.66
3.56
3.61
3.21
3.51
291
281
2.61
2,61
241
2.7
2.54
248
222
245
233
2.16
2.38
2.46
2.39
2.21
243
219
2.06
2.04
223
2,01
1.84
2.04
21
2.01
1.94
211
1.93
1.94
1.78
1.46
1.73
1.61
1.63
1.38
1.7
1.84
1.81
1.81
1.91
181
1.89
2,09
2.04

0-100
ppmv wh

voC
11.89
11.67
11.36
11.20
11.17
11.04
1116
1112
10.98
10.82
10.73
10.77
10.63
10.46
10.47
10.43
10.53
10.56
10.56
10.68
10.73
10.54
10.49
10.57
10.50
10.70
10.59
10.42
9.98
9.83
9.71
9.58
9.50
9.50
9.36
9.38
9.28
9.14
9.19
8.83
8.90
9.15
9.30
9.33
9.49
9.49
9.24

8.25
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Range
Units

Time
14:14:02
14:14:17
14:14:32
14:14:47
14:15:02
14:15:17
14:15:32
14:15:47
14:16:02
14:16:17
14:16:32
14:16:47
14:17:02
14:17:17
14:17:32
14:17:47
14:18:02
14:18:17
14:18:32
14:18:47
14:19:02
14:19:17
14:19:32
14:19:47
14:20:02
14:20:17
14:20:32
14:20:47
14:21:02
14:21:17
14:21:32
14;21:47
14:22:02
14:22:17
14:22:32
14:22:47
14:23:02
14:23:17
14:23:32
14:23:47
14:24:02
14:24:17
14:24:32
14:24:47
14:25:02
14:25:17
14:25:32
14:25:47
14:26:02
14:26:17
14:26:32
14:26:47
14:27:02
14:27:17
14:27:32
14:27:47
14:28:02
14:28:17
14:28:32
14:28:47
14:29:02
14:29:17
14:29:32
14:29:47
14:30:02
14:30:17
14:30:32
14:30:47
14:31:02
14:31:17
14:31:32
14:31:47
14:32:02
14:32:17
14:32:32
14:32:47
14:33:02
14:33:17

0-25 %
% db

Oxygen
20.29
20.30
20.33
20.32
20.23
20.12
20.26
20.37
20.40
20.39
20.35
20.34
20.33
20.29
20.22
20.15
20.10
20.04
20.01
19.62
19.71
19.94
20.04
20.20
20.25
20.28
20.27
20.15
20.08
20.12
20.12
20.10
20.10
20.09
20.09
20.13
20.14

0-20%
% db

Co2
1.3
1.29
1.24
1.22
1.29
1.42
1.31
117
1.1
1.10
1.11
1.12
1.13
1.18
134
1.47
1.57
1.69
177
203
227
2.08
1.80
1.54
141
1.35
1.33
1.50
1.61
162
1.62
1.62
1.62
1.62
1.62
1.62
1.62
1.61
1.61
1.61
1.61
1.61
1.61
1.61
1.61

1.59
1.54
133
1.12

1.15
1.17
1.19
1.19
1.19

119
1.21
134
1.41
1.41
141
140
1.28
1.10

0-1000
pprnv db

Cco
26.03
27.50
30.62
42.75
45.67
36.15

0-1000
pprnv db

NOx
18.68
18.48
18.06
16.05
13.61
17.13
18.44
17.42
18.71
17.48
15.32
15.64
16.79
14.36
11.88
11.83
11.14
10.51

0-100
ppmv db

SO2
2.09
2.28
214
2.19
2.23
221
231
2.24
2.43
2.36
291
3.16
2.81
2.83
2.78
3.43
351
3.56
3.03
3.13
2.96
134
3.18
3.36
321
3.03
3.03
2.98
2.73
2.66
2.63
2.58
251
2.46
2.36
2.33
221
231
224
2.14
1.86
1.99

2.14
2.09

2.16

2.06
207

2.16
2.23
1.91
2.18
2.39
2.46
251
2.93
3.08
3.18

3.26
2.96
3.18
331
3.56
391
491
5.68
6.65
6.61
6.76
6.63
6.68
6.35
6.28
6.01
5.98
5.80
5.75
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0-100
ppmv wb

vocC
8.40
8.53
8.96
8.68
8.42
8.54
8.51
8.47
8.41
8.34
8.35
8.32
8.34
8.29
8.27
8.16
8.14
8.08
8.10
7.94
791
7.76
7.88
7.98
7.92
7.92
7.88
7.93
7.96
7.99
7.92
7.94
7.82
7.81
7.82
7.73

7.94
7.76
8.07
8.23
841




Range
Units

Time
14:33:32
14:33:47
14:34:02
14:34:17
14:34:32
14:34:47
14:35:02
14:35:17
14:35:32
14:35:47
14:36:02
14:36:17
14:36:32
14:36:47
14:37:02
14:37:17
14:37:32
14:37:47
14:38:02
14:38:17
14:38:32
14:38:47
14:39:02
14:39:17
14:39:32
14:39:47
14:40:02
14:40:17
14:40:32
14:40:47
14:41:02
14:41:17
14:41:32
14:41:47
14:42:02
14:42:17
14:42:32
14:42:47
14:43:02
14:43:17
14:43:32
14:43:47
14:44:02
14:44:17
14:44:32
14:44:47
14:45:02
14:45:17
14:45:32
14:45:47
14:46:02
14:46:17
14:46:32
14:46:47
14:47:02
14:47:17
14:47:32
14:47:47
14:48:02
14:48:17
14:48:32
14:48:47
14:49:02
14:49:17
14:49:32
14:49:47
14:50:02
14:50:17
14:50:32
14:50:47
14:51:02
14:51:17
14:51:32
14:51:47
14:52:02
14:52:17
14:52:32
14:52:47

0-25% 0-20% 0-1000 0-1000 0-100 0-100
% db % db ppmv db ppmv db ppmv db ppmv wb
Oxygen CO2 co NOx §02 vocC

20.53 0.90 8.06 24.37 5.68 8.56

20.57 0.82 8.06 28.91 5.83 8.27

20.59 0.80 6.99 29.08 5.40 8.15

20.62 0.75 7.53 29.91 5.16 8.23

20.63 0.71 7.26 30.99 518 8.40

20.65 0.68 7.53 30.49 5.06 8.19

20.67 0.65 6.99 32.12 4.80 8.19

20.68 0.63 5.99 32.28 4.44 8.38

20.70 0.60 6.99 32.59 4,36 8.35

20.71 0.59 6.99 3151 424 8.41

20.73 0.58 6.32 31.81 422 8.19

20.73 0.57 6.99 33.20 4.25 8.25

20.75 0.57 6.99 34.16 4.28 8.30

20.75 0.56 6.99 33.02 4.06 8.24

20.75 0.55 6.77 33.34 3.81 8.21
20.76 0.53 6.55 34,03 4.28 8.32

20.77 0.53 6.99 33.00 3.73 8.38

20.77 0.53 6.99 33.07 3.76 8.33
20.78 0.52 6.32 33.59 361 8.31

20.78 0.52 6.55 33.40 3.53 8.46

20.78 0.51 6.32 33.68 3.28 8.68

20.79 0.51 7.00 33.85 3.36 8.70

2079 0.51 7.00 32.99 3.11 8.77

2074 051 700 2983 327 8.55 End Run #2

2080 oM 6.10 3273 306 8.55

2081 0.49 6.55 3207 3.18 8.51

20.83 0.48 6.77 3194 291 8.47

2081 0.49 6.10 33.56 273 544

2081 048 6.10 37.40 283 2.10

20.81 0.49 5.56 35.60 251 1.57

17.56 0.46 248 10.64 2.86 1.50

4.85 0.36 1.01 4.55 2.86 1.09

0.76 0.32 1.01 442 2.84 127

041 0.32 101 4.53 2.32 100

0.04 0.31 0.15 0.46 2.48 0.74 Zero ppm Post-Test Cal:

0.03 0.31 1.01 0.45 3.08 0.63 ; 0.034 % Oxygen
0.03 0.30 1.28 0.34 3.13 0.62 0.304 % CO2
0.04 0.30 2.08 0.32 3.33 0.56 & 1.131 ppm CO
0.05 0.30 182 435 3486 0.55 i 0.391 ppm Nox
0.03 0.30 0.44 4.30 3.03 0.52 g 3.008 ppm $02
0.09 0.30 1.77 4,43 3.13 0.50 0.638 ppm VOC
7.93 0.35 4.54 17.61 3.06 043

10.47 0.41 3.56 4.84 2.33 045

11.67 0.32 1.55 4.64 65.18 0.43

11.89 0.31 1.01 4.48 23.58 0.42
11.93 0.30 1.01 4.43 7.85 043

11.85 0.30 1.01 4.48 3.61 0.42

11.95 0.29 1.55 4.33 2.56 0.44

11.95 0.29 1.01 432 1.89 0.48 - 42.0% Oxygen Post-Test Cal:
11.95 0.29 1.01 4,22 1.58 0.46 ke 11,954 % Oxygen
11.96 0.29 2.08 4.25 1.63 0.44

11.96 0.29 2.08 4.23 1.89 042

12.51 0.29 2.08 8.93 1.73 035

11.95 2.66 0.98 7.53 1.49 032

3.50 8.39 -0.39 5.56 10.32 032

o7 10.114 -1.20 5.32 3077 027

0.40 10.17 -0.93 534 10.83 0.22

0.36 10.19 -0.13 5.24 5.58 0.23

0.33 10.11 -1.20 5.31 4.08 0.22 B

0.31 10.12 -1.20 5.20 3.96 0.25 ©10,0% CO2 Systern Bias:
0.31 10.13 083 5.12 341 0.25 10.123 % CO2
0.31 10.13 -0.66 511 3.33 0.28

0.34 10.12 0.42 4.85 3.41 0.27

6.10 6.86 45.88 13.20 3.13 0.27

5.22 2.56 342.36 5.20 218 0.24

0.88 063 529.46 4.57 49.59 0.26

0.35 0.36 593.06 4.30 55.58 0.26 -

0.30 0.34 595.41 4.28 17.18 0.29 +-600 ppm CO Post-Test Cal:
0.28 033 595.63 4.22 7.33 0.27 : 596.901 ppm CO
0.27 033 597.37 4.21 4.18 0.28 .

0.27 0.32 599.20 4.13 3.56 0.23

0.30 032 548.82 4.09 328 0.24

5.03 032 395.04 4.41 3.03 0.24

3.88 0.32 278.63 176.94 243 0.20

0.67 0.32 74.80 315.40 2.56 0.18

0.35 0.32 17.88 320.35 21.44 0.17

0.30 0.31 5.04 380.19 14.84 0.15

0.30 0.31 4.55 44314 9.18 0.14
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Range 0-25"% 0-20% 0-1000 0-1000 0-100 0-100

Units % db % db ppmvdb ppmv db ppmv db ppmv wb

Time Oxygen Cco02 co NOx $02 \Yele;
14.53.02 029 031 405 446 8' 1860 014
14:53:17 029 031 352 487 56 50 54 012
14:53:32 0.29 0.31 2.98 485.79 6418 0.12
14:53:47 0.29 0.31 2.98 488.04 68.65 0.11 500 ppm Nox Post-TestCal: 1
14:54:02 0.29 0.31 298 496.63 70.90 0.12 494.638 ppm Nox
14:54:17 029 0.31 298 496.50 72.68 011
14:54:32 0.29 0.31 298 497.38 73.30 0.10 |
14:54:47 1.91 0.31 2.99 409.25 73.03 0.03
14:55:02 2.7% 0.34 276 68.52 69.45 0.09
14:55:17 0.58 0.31 2.09 11.50 20.33 0.1
14:55:32 0.31 0.31 2.3 12.71 99.99 0.13
14:55:47 029 0.31 2.99 13.48 83.67 0.10
14:56:02 0.28 0.31 298 12.68 52.80 0.13
14:56:17 0.28 0.31 254 11.93 4477 0.13
14:56:32 0.28 0.31 2.09 11.38 44,44 0.11
14:56:47 0.28 0.30 209 10.82 46.13 0.09
14:57:02 0.28 0.30 2.09 10.30 47.63 0.07
14:57:17 0.28 0.30 2.09 10.09 48.33 0.07
14:57:32 0.28 0.30 2.09 9.81 49.18 0.09
14:57:47 0.28 0.30 209 9.58 4976 0.04
14:58:02 028 0.30 2.09 9.23 49.46 0.04
14:58:17 0.28 0.30 2.54 9.02 49.94 0.02 50 ppm SO2 Post Test Cal:
14:58:32 0.28 0.30 2.09 8.86 50.66 208 50.104 ppm 502
14:58:47 214 0.30 2.09 8.60 50.04 297
14:59:02 10.29 0.30 2.09 7.01 49.79 3.30
14:59:17 18.68 0.30 2.0 6.87 40.67 334
14:59:32 20.55 0.30 2.08 6.65 18.23 374
14:59:47 20.83 0.30 1.56 6.67 6.48 853
15:00:02 20.88 0.30 209 6.56 3.16 19.82
15:00:17 20.88 0.30 209 6.50 2.81 3097
15:00:32 20.89 0.31 1.28 6.40 2.48 38.53
15:00:47 20.89 0.31 2.09 6.48 1.88 43.78 .
15:01:02 20.89 0.32 1.02 6.30 193 50.62 50 ppm VOC Post-Test Cal: |
15:01:17 20.88 0.32 1.02 6.31 1.89 50.18 50.863 ppm VOC
15:01:32 20.89 0.33 2.09 6.38 1.63 51.12
15:01:47 20.88 0.33 2.09 6.25 1.66 51.53
15:02:02 20.88 0.33 1.83 6.33 1.63 51.83
15:02:17 20.88 0.33 1.56 6.11 1.66 51.88
15:02:32 20.88 0.33 2.09 6.17 1.62 12.50
15:02:47 20.88 0.33 254 6.23 1.79 446
15:03:02
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Client Northwast Steel and Wire

Location Sterling, lllinois
Source EAF #8 Baghouse Iniet
Date 04112001

Run X Heat X3

Filter Width 4.00
Pre Scans 0.00
Post Scans 576100
Scan Rate 0.27

TrigEvent Manual
TrigChan None
TrigLevel None
TrigEdge None
Hysteresis None
Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100
Units % db % db ppmv db ppmv db ppmv db ppmv wb
Time Oxygen co2 CcO NOx 502 voC
7:12:42 1.09 -0.41 7.04 -7.43 -0.38 0.01
7:12:57 12.43 0.41 6.36 -7.42 0.15 0.01
7:13:12 19.54 -0.41 6.36 -7.42 -0.08 0.02
7:13:27 20.17 -0.41 7.04 -7.49 0.28 000
7:13:42 10.14 041 6.10 -7.56 -0.42 -0.06
7:13:57 1.46 0.41 6.10 -7.58 033 -0.09
7:14:12 0.47 -0.41 6.59 -7.58 0.18 -0.10
7:14:27 0.32 0.41 6.59 -7.56 0.20 -0.13
7:14:42 0.28 -0.41 6.10 -7.55 0.12 -0.10
7:14:57 0.23 0.41 6.10 -7.62 0.52 -0.12
7:15:12 0.23 0.41 6.59 -7.54 0.57 -0.13
7:15:27 0.23 0.41 6.59 -7.65 0.52 -0.15
7:15:42 0.26 0.41 6.37 -7.63 037 -0.17
7:15:57 0.64 041 6.37 -7.61 0.57 -019
7:16:12 150 -0.08 6.36 -7.59 0.57 -0.17
7:16:27 0.31 -0.03 6.37 -7.61 0.12 -0.17
7:16:42 0.09 -0.02 557 -7.62 0.30 -0.14
7:16:57 0.07 -0.03 6.37 -7.40 0.47 -0.11
7:17:12 0.10 -0.03 7.04 3.58 0.57 -0.10
7:17:27 0.09 -0.03 6.37 2.63 0.20 -0.09
7:17:42 0.07 -0.04 6.37 1.99 0.20 -0.10
7:17:57 0.08 -0.04 6.10 141 0.37 -0.12
7:18:12 0.08 -0.04 0.77 1.37 0.27 0.11
7:18:27 0.08 -0.04 1.28 1.46 0.20 -0.11
7:18:42 0.07 £.05 1.28 1.13 0.40 0.10
7:18:57 0.12 0.05 1.53 1.06 0.17 -0.11
7:19:12 0.08 -0.05 013 1.03 0.25 -0.12
7:19:27 0.14 -0.05 0.93 1.08 0.30 0.14
7:19:42 0.08 4.06 013 1.07 oM 4.14 Zero ppm Cal Error:
7:19:57 0.08 4.06 014 100 0.20 4.15 0.080 %Oxygen
7:20:12 0.09 4.06 4.13 102 0.35 4.16 4.058 % CO2
7:20:27 0.07 0.06 094 1.09 0.30 4.13 4200 ppm CO
7:20:42 0.04 -0.06 0.42 1.05 0.27 £.14 1.044 ppm Nox
7:20:57 0.01 -0.06 0.42 1.06 0.30 -0.14 0.310 ppm SO2
7:21:12 0.01 0.06 -0.93 1.03 0.60 0.14 4.142 ppm VOC
1:21:27 4.80 0.06 0.13 122 0.37 -0.12
7:21:42 14.47 0.03 127 459 0.07 0.13
7:21:57 17.14 0.03 0.42 1.32 0.30 -0.11
7:22:12 19.69 0.03 -0.67 117 0.38 -0.14
7:22:27 20.15 -0.05 0.14 1.25 0.20 -0.12
7:22:42 20.80 -0.06 0.14 1.16 -0.50 0.12 20.9% Oxygen Cal Error:
7:22:57 20.87 0.06 0.14 113 0.49 -0.14 20.858 %Oxygen
7:23:12 20.89 -0.06 014 1.13 0.47 0.16
7:23:27 20.87 -0.06 0.14 1.18 -0.58 0.14
7:23:42 20.87 «0.06 0.99 1.06 -0.33 -0.14
7:23:57 19.67 0.06 0.67 111 0.60 -0.13
T:24:12 14.46 -0.06 0.67 107 -0.53 0.13
7:24:27 12.15 -0.07 0.99 1.10 0.55 0.12
7:24:42 11.98 -0.07 0.14 1.00 -0.53 -0.15 12.0% Oxygen Cat Ervor:
7:24:57 11.91 -0.07 0.67 111 4.63 -0.14 11.941 % Oxygen
7:25:12 11.97 -0.07 014 1.09 0.45 -0.16
7:25:27 11.90 0.07 0.99 1.09 0.30 0.13
7:25:42 11.87 -0.07 0.14 1.09 -0.30 0.15
7:25:57 11.87 -0.07 0.14 1.09 -0.38 -0.13
7:26:12 11.00 -0.07 0.42 1.08 0.35 -0.15
7:26:27 6.48 0.07 0.42 1.06 0.15 0.15
7:26:42 5.13 -0.07 0.14 1.03 4.35 -0.12
7:26:57 4.99 -0.07 0.14 111 -0.45 -0.13 5.0% Oxygen Cal Error:
7:27:12 497 -0.07 0.42 0.98 0.30 0.13 4.995 % Oxygen
T:27:27 5.03 0.08 0.42 1.03 0.35 -0.14
7:27:42 4.99 -0.08 -0.66 1.01 -0.28 0.13
7:27:57 4.95 -0.08 0.14 1.00 -0.28 -0.12
7:28:12 6.43 0.04 -0.35 3.80 -0.24 -0.10
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Range
Units

Time
7:28:27
7:28:42
7:28:57
7:29:12
7:29:27
7:29:42
7:29:57
7:30:12
7:30:27
7:30:42
7:30:57
7:31:12
7:31:27
7:31:42
7:31:57
7:32:12
7:32:27
7:32:42
7:32:57
7:33:12
7:33:27
7:33:42
7:33:57
7:34:12
7:34:27
7:34:42
7:34:57
7:35:12
7:35:27
7:35:42
7:35:57
7:36:12
7:36:27
7:36:42
7:36:57
7:37:12
7:37:27
7:37:42
7:37:57
7:38:12
7:38:27
7:38:42
7:38:57
7:39:12
7:39:27
7:39:42
7:39:57
7:40:12
7:40:27
7:40:42
7:40:57
7:41:42
7:41:27
7:41:42
7:41:57
7:42:12
7:42:27
7:42:42
7:42:57
7:43:12
7:43:27
7:43:42
7:43:57
7:44:12
7:44:27
7:44:42
7:44:57
7:45:12
7:45:27
7:45:42
7:45:57
7:46:12
7:46:27
7:46:42
7:46:57
7:47:12
7:47:27
7:47:42

0-25 % 0-20% 0-1000 0-1000 0-100 0-100
% db % db ppmv db ppmv db ppmv db ppmv wb
Oxygen co2 Cco NOx $02 VOC
4.37 6.98 -3.37 4.25 -0.29 -0 10
1.40 13.54 -3.88 2.58 -010 -0.12
0.29 17.66 -3.15 2.39 -0.03 -0.13
011 14.13 -2.90 2.26 0.32 -0.12
0.08 18.00 -2.90 2.22 0.15 -0.12
0.05 18.01 -2.90 2.15 0.50 -0.11 180% €02 Cal Error:
0.06 18.01 -2.90 2.15 0.40 -0.12 18.011 % C02
0.05 18.01 -2.10 2.16 0.45 -0.14
0.06 18.02 -3.64 2.11 0.35 -0.13
0.06 18.02 -3.64 2.09 0.37 -0.13
0.06 18.04 -2.10 211 0.30 -0.13
011 16.17 -2.10 1.83 032 -0.13
0.07 10.83 -2.90 1.80 0.47 -0.13
-0.03 9.97 -1.83 1.75 0.37 -0.11 10.0% €02 Cal Error:
0.05 9.95 -1.83 1.74 0.37 -0.10 9.974 % CO2
0.05 9.99 -2.09 1.70 0.45 -0.12
007 9.99 -209 1.74 0.35 -0.11
0.03 9.99 2.63 168 0.37 -0.12
0.04 8.99 -1.15 1.52 0.30 -0.11
0.02 5.77 -1.83 1.46 0.55 011
0.02 497 -1.83 1.46 0.53 -0 12 50% CO02 Cat Error:
0.03 493 -0.93 147 0.45 -0.14 4.937 % €02
-0.02 4.92 -0.93 1.41 0.27 0.15
-0.03 4.92 -1.83 1.42 0.20 -0.13
141 4.44 -0.35 1.23 0.32 -0.15
6.59 2.34 240.48 1.51 0.37 -0.13
1.46 0.68 688.11 1.29 -0.10 -0.15
0.16 0.03 869.32 1.26 0.10 -0.12
003 -0.02 890 00 123 012 -015
-003 -0 02 899.71 122 020 014 900 ppm CO Cal Error.
000 -003 906.37 116 010 017 903.040 ppm CO
004 403 902.25 118 047 017
-001 -0.04 903.83 114 032 014
-002 -004 869 43 112 022 -0.14
002 -004 649 59 2349 017 014
001 -0 04 563 85 1 61 235 -015
-002 004 588.46 135 56 66 -016 600 ppm CO Cal Error:
000 -004 595.92 123 1992 -015 591.936 ppm CO
002 -004 595.92 115 560 -016
-0.02 -0.05 587.44 1.13 1.97 -0.15
0.00 -0.05 473.22 1.12 0.92 -0.16
0.01 -0.05 332.82 1.10 0.90 -0.16
0.00 -0.05 297.82 110 0.60 -0.17 , 300 ppm CO Cal Error:
0.00 -0.05 295.19 110 0.62 -0.19 295.277 ppm CO
0.01 -0.06 294.39 1.09 0.30 -0.18
0.02 -0.06 293.71 1.02 0.57 -0.17
0.01 -0.06 282.07 1.06 0.50 -0.19
253 -0.06 255.38 1.1 0.27 -0.18
4.33 -0.06 266.03 178.00 0.40 0.16
0.71 -0.06 107.80 356.11 0.13 -0.18
0.24 -0.06 18.05 933.72 0.62 -0.17
0.07 -0.06 6.79 839.47 1.02 -0.18
0.04 -0.06 5.31 843.07 44.31 0.17 ;
0.05 -0.06 433 847.07 94.52 0.18 850 ppm Nox Cal Error:
0.04 0.06 5.06 847.96 99.99 -0.20 848,424 ppm Nox
0.04 -0.06 4.33 849.00 99.99 -0.20
0.02 -0.06 3.52 849.66 99.99 -0.21
0.03 -0.06 3.52 849.76 99.99 -0.21
0.03 -0.06 4.33 676.82 99.99 -0.20
0.03 007 3.03 499.59 99.99 -0.20 500 ppm Nox Cai Error:
0.25 0.07 2.36 497.28 100.00 -0.22 497.339 ppm Nox
0.12 -0.07 2.58 496.17 89.40 0.22
0.02 0.07 3.26 496.31 B1.75 -0.22
0.03 -0.07 2.36 496.70 80.19 -0.23
0.03 -0.07 2.36 405.05 80.04 -0.22
0.02 -0.07 2.58 196.05 80.00 -0.21 .
0.02 -0.07 3.26 244.88 74.92 -0.21 250 ppm Nox Cal Error:
0.02 -0.07 2.36 246.16 46.16 4.22 245.387 ppm Nox
0.02 -0.07 2.36 24543 42.39 -0.22
0.02 -0.07 2.36 245.09 41.71 -0.23
0.02 -0.08 2.36 244.85 41.72 -0.22
025 -0.08 1.29 182.74 41.99 -0.24
3.51 -0.08 1.29 104.08 41.54 -0.22
1.10 -0.08 2.36 12.46 19.19 -0.24
0.12 -0.08 1.56 13.87 6.12 -0.23
0.04 -0.08 0.15 11.37 9.32 -0.23
0.02 -0.08 101 9.70 33.77 -0.24
0.03 -0.08 1.28 8.67 58.06 -0.24
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Range
Units

Time
7:47:57
7:48:12
7.48:27
7:48:42
7:48:57
7:49:12
7:49:27
7:49:42
7:49:57
7:50:12
7:50:27
7:50:42
7:50:57
7:51:12
7:51:27
7:51:42
7:51:57
7:52:12
7:52:27
7:52:42
7:52:57
7:53:12
7:53:27
7:53:42
7:53:57
7:54:12
7:54:27
7:54:42
7:54:57
7:55:12
7:55:27
7:55:42
7:55:57
7:56:12
7:56:27
7:56:42
7:56:57
7:57:12
7:57:27
7:57:42
7:57:57
7:58:12
7:58:27
7:58:42
7:58:57
7:59:12
7:59:27
7:59:42
7:59:57
8:00:12
8:00:27
8:00:42
8:00:57
8:01:12
8:01:27
8:01:42
8:01:57
8:02:12
8:02:27
8:02:42
8:02:57
8:03:12
8:03:27
8:03:42
8:03:57
8:04:12
8:04:27
8:04:42
8:04:57
8:05:12
8:05:27
8:05:42
8:05:57
8:06:12
8:06:27
8:06:42
8:06:57
8:07:12

0-25 % 0-20% 0-1000 0-1000 0-100 0-100
%d b % db ppmv db ppmv db ppmy db ppmv wb
Oxygen Cco02 co NOx SO2 VOoC

0.00 -0.08 0.44 7.72 71.23 -0.20

0.02 -0.09 1.29 6.94 76.88 0.41

0.02 0.09 1.29 6.36 78.83 0.42

0.02 -9.09 1.29 5.92 79.55 0.41

0.02 -0.09 0.44 5.46 80.50 0.44

0.01 -0.09 0.44 5.08 80.79 0.46

0.07 -0.09 2.09 474 84.08 0.45 85 ppm 802 Cal Error:
0.02 0.09 129 443 8421 0.45 84213 ppm $02
0.02 -0.09 129 423 84.24 0.44

0.02 -0.09 1.29 4.03 84.33 0.46

0.02 -0.09 1.29 3.83 81.45 0.46

0.02 -0.09 0.15 2.89 81.82 0.47

0.14 -0.08 0.15 294 81.41 043

0.02 -0.08 1.56 278 65.98 0.43

0.01 -0.09 1.56 2.74 56.08 042

0.00 -0.09 1.01 2.68 53.63 0.43

0.02 -0.09 1.01 2.66 53.81 0.43

0.03 -0.09 1.29 2.62 5118 0.44 50 ppm S0O2 Cal Error:
013 -0.09 0.44 2.55 50.96 0.43 51.040 ppm SO2
0.01 -0.09 0.44 241 50.96 0.46

0.01 -0.09 1.29 1.80 51.06 0.48

0.01 -0.09 1.29 1.55 53.06 0.51

0.02 -0.09 0.44 1.53 42.61 0.47

0.02 -0.09 0.16 1.45 30.02 0.51

0.00 -0.08 1.01 1.40 26.62 0.47

0.02 -0.09 1.30 1.36 25.98 0.49 .

0.02 008 0.44 134 25.46 0.50 = 25 ppm SO2 Cal Error:
0.02 -0.09 1.29 1.39 2542 0.53 25.402 ppm SO2
002 -0.09 1.29 1.36 25.24 0.51

0.02 -0.10 1.01 1.39 25.48 048

0.03 -0.10 0.15 1.23 25.62 0.49

4.58 -0.10 0.44 17.19 25.21 0.50

874 0.10 2.10 24.95 2414 0.48

15.29 -0.10 210 0.34 13.52 0.55

20.11 -0.10 1.30 0.22 6.75 0.54

20.82 -0.10 1.66 0.16 2.23 0.50

19.43 -0.10 2.37 18.44 075 0.49

7.21 0.10 1.30 8.06 0.10 242

0.98 -0.10 0.44 3.95 0.25 8.04

042 0.0 0.15 3.04 0.87 10.37

0.34 -0.10 20.23 2.56 1.00 10.88

033 0.10 86.22 16.12 0.20 13.80

0.46 -0.10 44 87 5.25 0.92 81.72

0.29 -0.10 579 2.96 1.40 48.92

0.26 -0.10 0.44 2.20 0.97 16.02

0.23 -0.10 -0.91 2.09 0.82 12.31

0.21 0.10 -0.11 1.91 0.86 65.40

0.19 -0.10 0.16 1.75 0.63 103.54

0.18 -0.10 £.65 1.68 0.77 126.01

0.18 -0.10 0.64 1.61 0.82 113.85

0.26 0.10 0.16 1.09 0.92 94.51

7.40 4.10 0.16 0.06 095 89 56

17.77 0.10 016 012 080 85.06 85 ppm VOC Cal:
20.35 -0.09 0.44 -0.07 030 84.82 84.863 ppm VOC
M.76 -0.09 130 -0.11 025 84.79

20.86 -0.09 1.01 -0.13 060 84.78

20.88 -0.09 0.16 -0.16 042 73.73

20.92 009 0.44 0.16 0.27 50.83 50 ppm VOC Cal:
20.90 -0.09 1.30 -0.20 0.05 49.69 49.950 Ppm VOC
2094 £0.09 1.01 -0.15 025 49.40

20.93 .08 1.01 -0.22 0.22 49.88

20.94 0.09 157 -0.20 -0.08 49.97

20.93 -0.09 1.57 0.24 0.17 31.47
2091 0.09 1.30 0.21 0.37 3.41

20.93 -0.08 1.30 0.21 0.22 5.16

20.98 -0.08 1.30 -0.38 0.00 12.95

20.92 -0.08 1.30 -0.22 0.02 20.06

20.93 -0.08 1.30 -0.21 0.19 2381

2093 -0.08 1.30 -0.25 0.05 2547

20.93 -0.08 2.37 -0.25 0.17 25.58

20.93 -0.08 1.56 -0.22 0.27 25.10 25 ppm VOC Cal:
20.92 -0.08 1.30 0.21 0.00 2521 25.225 ppm VOC
20.92 -0.07 2.10 -0.23 0.15 25.26

20.92 -0.07 2.10 -0.21 0.02 25.33
20.92 0.07 130 -0.23 0.10 2498

20.94 -0.07 237 0.24 0.05 16.60
20.92 -0.07 236 £0.25 0.07 6.78
20.92 -0.07 210 -0.26 0.12 2.63
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Range 0-25% 0-20% 0-1000 0-1000 0-100 0-100
Units % db % db ppmv db ppmv db ppmv db ppmv wb

Time oxygen co2 co NOx s0O2 voc
8:07:27 20.92 -0.07 2.10 -0.25 0.22 1.25
8:07:42 2092 -0.07 2.36 0.27 0.12 0.30
8:07:57 20.92 -0.07 2.36 -0.29 0.00 0.25
8:08:12 2092 -0.07 2.10 -0.25 0.17 0.27
8:08:27 20.92 -0.07 210 0.22 -0.03 027
8:08:42 20.67 -0.07 2.36 -019 0.27 0.27
8:08:57 10.98 -0.07 0. -019 0.02 026
8:09:12 1.62 0.07 0.12 -0.16 017 0.28
8:09:27 0.44 -0.07 012 -0.19 0.82 0.26
8:09:42 0.30 0.07 0.15 -013 0.70 025
8:09:57 0.26 -0.07 Q.15 -0.15 085 0.25
8:10:12 0.23 -0.07 -0.92 -0.21 1.03 0.26
8:10:27 0.22 -0.07 .92 -0.20 087 0.26
8:10:42 0.21 -0.07 0.15 -0.21 092 0.26
8:10:57 0.20 -0.07 0.15 -0.22 075 0.26
8:11:12 0.19 -0.07 -0.65 -0.20 075 0.28
8:11:27 0.19 -0.07 0.15 -0.23 0.87 0.25
8:11:42 0.19 4.07 0.15 4.22 067 0.28 Zero ppm System Bias:
8:11:57 0.18 4.07 0.15 0.24 065 0.25 0.178 % Oxygen
8:12:12 0.17 4.07 0.15 4.21 0.60 0.28 4.071 % CO2
8:12:27 017 0.07 0.15 4.21 055 0.27 0.150 ppm CO
8:12:42 0.25 -0.07 3.26 3.73 0.52 0.28 4.220 ppm Nox
8:12:57 492 4.07 2.59 0.22 0.67 430 0.617 ppm SO2
8:13:12 10 62 -007 015 010 030 346 0272 ppm VOC
8:13:27 1167 -007 101 -0 04 012 096
8:13:42 11.83 -0.07 0.15 -0.04 -0.23 0.49
8:13:57 11.86 -0.07 0.15 -0.07 -0 20 0.41 12.01 Oxygen System Bias:
8:14:12 11.91 -0.07 0.15 -0.10 -0.25 0.40 11.943 % Oxygen
8:14:27 11.99 -0.08 0.15 -0.05 000 0.36
8:14:42 12.01 -0.08 -0.34 1.38 -0.15 0.36
8:14:57 11.23 2.82 -2.83 0.99 -0.43 1.65
8:15:12 294 8.06 -2.62 0.60 0.10 3.46
8:15:27 0.58 9.47 -1.82 0.52 0 40 1.30
8:15:42 0.31 9.97 -2.09 0.54 0.47 0.94 10.0% CO2 System Bias: !
8:15:57 0.25 10.01 -2.89 0.50 0.42 1.13 10.017 % CO2
8:16:12 0.24 10.04 -2.63 0.55 0.62 1.35
8:16:27 0.23 10.05 -1.82 0.45 0.40 1.50
8:16:42 4.36 7.67 23.90 3.52 0.52 1.53
8:16:57 7.70 282 249.06 1.66 0.65 289
8:17:12 1.40 0.56 507 .66 042 0.02 488
8:17:27 0.29 0.07 575.16 0.32 0.72 212
8:17:42 0.20 0.01 582.53 0.20 0.62 1.37
8:17:57 0.18 0.01 589.22 0.25 0.45 1.13 600 ppm CO System Bias:
8:18:12 0.16 -0.02 589.46 0.17 0.47 0.95 589.433 0om CO
8:18:27 0.18 -0.02 589.92 0.15 0.55 0.85
8:18:42 0.15 -0.03 589.14 0.15 0.70 Q.74
8:18:57 0.15 0.04 588.62 0.12 0.45 0.65
8:19:12 0.15 -0.05 589.69 0.12 0.50 0.63
8:19:27 0.15 -0.05 588.89 0.02 045 0.63
8:19:42 0.14 -0.05 566.69 0.08 0.42 0.59
8:19:57 242 -0.06 446.50 0.23 057 0.58
8:20:12 6.16 -0.06 306.21 230.30 048 0.57
8:20:27 1.18 0.06 108.70 392.09 -0.18 1.35
8:20:42 0.30 -0.06 20.05 578.89 435 1.18
8:20:57 0.17 -0.06 6.33 672.17 12.51 0.88
8:21:42 0.21 -0.06 3.03 651.04 22.15 0.65
8:21:27 0.18 -0.06 236 £40.42 36.07 0.59
8:21:42 0.17 -0.06 2.35 632.02 40.29 0.59
8:21:57 0.15 0.07 2.35 62497 40.94 0.57
8:22:12 0.17 0.07 1.28 516.69 41.54 0.54
8:22:27 0.20 0.07 1.28 501.93 41.42 0.54 500 ppm Nox System Bias:
8:22:42 0.15 -0.07 1.55 501.64 38.22 0.54 501.987 ppm Nox
8:22:57 0.15 -0.07 1.55 501.55 35.26 0.55
8:23:12 0.20 -0.08 1.00 502.83 35.49 0.50
8:23:27 0.14 -0.08 1.00 503.52 35.44 0.52
8:23:42 0.17 -0.08 1.28 504.09 3594 0.55
8:23:57 0.16 -0.08 1.28 504.24 35.74 Q.55
8:24:12 1.70 -0.08 0.14 22107 36.04 0.56
8:24:27 745 -0.08 0.99 117.49 3649 0.55
8:24:42 1.88 -0.08 1.28 17.08 8.95 0.92
8:24:57 0.34 0.08 0.43 11.23 46.76 072
8:25:12 0.18 -0.08 -0 66 10.09 99.99 0.56
8:25:27 0.17 -0.08 Q.14 9.22 99.99 052
8:25:42 0.15 .08 1.28 8.54 99.99 053
8:25:57 0.16 0.08 0.42 802 99.99 0.53
8:26:12 Q.15 .08 0.14 749 9999 0.56
8:26:27 0.15 -0.08 0.99 437 99.99 0.54
8:26:42 0.15 -0.08 100 422 9999 097
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Range
Units

Time
8:26:57
8:27:12
8:27:27
8:27:42
8:27:57
8:28:12
8:28:27
8:28:42
8:28:57
8:29:12
8:29:27
13:19:06

13:19:21
13:19:36
13:19:51
13:26:06
i3:z0:24
13:20:36
13:20:51
13:21:06
13:27:21
13:21:36
13:24:51
13:22:06
13:22:21
13:22:36
13:22:51
13:23:06
13:23:21
13:23:51
13:24:06
13:24:21
132:24:2¢
13:24:51
53:25:00
13:25:21
13:25:36
13:26:51
13:26:06
13:26:21
13:26:36
13:26:51
13:27:06
13:27:21
13:27:36
13:27:54
13:28:06
13:28:21
13:28:36
13:28:51
13:29:06
13:29:21
13:29:36
13:29:51
13:30:06
13:30:21
13:30;36
13:30:51
13:34:06
13:31:21
13:31:36
13:31:51
12:12:06
13:32:21
13:32:36
13:32:51
13:33:06
13:33:21
13:33:36
43:33:51
13:34:06
13:34:21
13:34:36
13:34:51
43:35:06
13:35:21
13:35:36

0-25% 0-20% 0-1000 0-1000 0-100 0-100
% db % db ppmv db ppmv db ppmv db ppmv wh
Oxygen Cco2 co NOx s02 VvOC
014 -0.08 0.14 4.42 99.99 154
0.15 -0.08 014 3.98 88.57 1.36
011 -0.08 0.14 3.68 53.03 1.02
015 -0.08 0.14 3.52 46 19 0.81
0.13 -0.08 014 356 47.29 0 68
013 0.08 0.14 3.42 49.16 0.65 50 ppm S0O2 System Bias:
0.16 -0.08 0.99 3.35 50.11 0.62 49.902 ppm SO2
012 -0.08 0.99 3.27 50.06 0.61
0.14 -0.08 0.13 347 50.28 059
0.15 -0.08 0.13 3.06 50.43 0.61
Q.11 -0.08 0.99 2.85 52.63 0.58
0.01 0.00 008 1.44 1.35 0.54
0.00 0.00 -0 46 141 125 0.50
0.01 000 -0.19 1.46 120 052 Zeroppm Pre-Test Cal:
0.02 0.00 0.08 1.46 130 0.53 -0.015 “% Oxygen
0.02 0.00 0.08 1.43 1.38 053 -0.002 % C02
0.02 0.00 -0.46 1.44 113 0.51 -0.121 ppm CO
-0.02 0.00 -018 143 1.30 0.53 1.450 ppm Nox
-003 0.00 0.08 1.39 113 0.52 1.252 ppm $02
-0.03 0.00 0.08 1.45 125 0.53 0.524 ppm VOC
4.03 0.00 0.08 2.92 1.05 0.50
-0.04 0.00 0.36 5.64 1.28 0.53
-0.04 0.00 1.22 7.99 8.35 0.53
-0.04 0.00 0.36 9.24 25.22 0.56
-0.05 0.00 0.65 7.87 32.69 0.55
-0.05 000 122 5.80 33.74 0.55
-0 05 000 0.65 4.35 35.39 0.53
0.05 0.00 0.08 350 39.42 051
0.05 0.00 008 3.03 43.21 045
0.06 000 0.93 2.72 45.99 0.48
4.06 0.00 0.65 2.57 47.31 0.47 50 ppm 802 Pre-Test Cal:
-0.05 0.00 0.08 233 48.78 0.49 08.315 ppm SO2
4.36 0.00 0.65 24.85 49.11 0.49
6.94 0.05 1.22 6.80 4806 0.51
111 0.05 0.65 3.06 57.16 27.37
0.11 0.02 0.08 2.54 90.25 51.58
-0.01 0.02 0.08 234 4001 5048 50 ppm VOC Cal:
0.04 0.01 0.08 219 1787 50.92 50.535 ppm VOC
-0.05 0.01 0.08 2.15 11.37 - 50.53
-0.05 0.01 -0.45 2,09 8.72 50.21
-0.06 Q.01 0.08 244 7.52 47 97
-0.08 0.01 0.93 10.09 6.60 44 59
-0.06 0.01 0.12 8.09 7.32 26.29
-0.06 Q.01 0.72 3.45 35.99 5.86
334 0.01 0.65 1.53 46.34 3.35
1261 0.0 1.22 8.54 26.17 2.01
4.58 0.01 0.65 219.83 11.90 433
0.46 0.01 0.08 330.27 15.32 7.06
0.09 0.01 0.65 494.37 23.29 2.11
0.00 0.01 0.36 495,03 16.65 0.88 500 ppm Nox Pre-Test Cal:
-0.03 0.01 0.08 492.92 3100 0.66 496.124 ppm Nox
4.04 0.01 0.08 497.18 40.95 0.57
-0.04 0.01 0.08 499.38 44.49 0.56
-0.05 0.01 0.65 499.26 46.06 0.48
0.05 001 0.08 499.32 46.85 0.52
0.05 0.01 0.08 499.62 47.69 0.50 Instrumenl Re-Cal
-0.05 0.01 0.65 494.93 48.58 0.53
2.62 0.01 65.37 220.85 49,51 0.52
6.33 0.01 311.38 39.96 45.63 048
1.00 0.01 525.92 9.55 7.67 0.50
0.05 0.01 587.17 7.67 7.67 0.46
-0.04 0.01 591.99 6.75 4.77 0.44 600 ppm CO Pre-Tast Cal:
-0.06 0.01 591.81 6.31 283 0.46 592.270 ppm CO
-0.07 001 592.03 5.81 2.30 0.43
4.08 0.01 593.24 5.57 2.10 0.40
-0.08 0.0t 593.78 5.27 1.78 042
-0.08 G.01 590.16 4.95 1.80 0.44
0.37 001 456.06 413 1.73 045
9.04 0.14 300.10 28.41 1.80 0.48
6.23 4.59 153.92 6.31 1.05 5.56
0.98 9.13 34.29 4.93 1.60 7.55
0.10 1012 6.76 4.48 2.15 2.73
0.00 10.03 3.19 4.26 155 1.98 10.0% CO2 Pre-Test Cal:
-0.02 10.06 225 4.05 145 1.89 10.068 % CO2
£.03 10.08 1.22 3.96 158 1.91
-0.04 10.10 1.22 378 1.53 1.82
-0.04 10.12 1.22 382 130 1.85
-0.04 10.09 0.36 3.59 1.20 187
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Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100
Units % db % db ppmv db ppmv db ppmv db ppmv wb

Time Oxygen co2 co NOx 802 VvOoC
13:35:51 4.02 10.00 0.08 3.57 1.25 1.84
13:36:06 0.60 9.64 4.22 5.48 1.08 1.73
13:36:21 6.08 5.13 5.78 3.12 1.20 167
13:36:36 10.38 0.96 2.76 2.73 0.60 1.60
13:36:51 11.46 0.23 1.22 259 0.35 1.39
13:37:06 11.77 0.16 1.49 2.63 0.28 1.20
13:37:21 12 06 013 176 249 000 101
13:37:36 11.94 011 122 232 020 088 12.0% OxygenPre-TestCal:
13:37:51 11.91 010 122 229 028 077 11.923 %O0xygen
13:38:06 11.93 009 175 224 0.33 071
13:38:21 11.91 007 122 224 033 062
13:38:36 1196 003 122 223 008 047
13:38:51 11.94 003 122 209 010 059 Start Run #3
14:36:03 20.87 0.25 343 2851 0.58 1.38
14:36:18 20.84 0.25 293 29.10 0.28 1.38
14:36:33 20.88 0.25 293 31.34 0.35 1.35
14:36:48 20.88 0.25 293 29.92 0.63 137
14:37:03 20.89 0.25 5.94 29.64 0.40 1.33
14:37:18 20.65 0.51 18.16 24,75 0.33 1.36
14:37:33 2034 0.80 25.18 19.53 0.40 1.39
14:37:48 20.53 0.67 25.18 18.57 043 1.45
14:38:03 20.64 0.59 22.83 18.65 0.58 145
14:38:18 20.60 0.58 31.34 22.16 0.38 140
14:38:33 20.45 0.75 50.34 25.35 0.50 1.37
14:38:48 20.31 094 80.46 23.81 0.30 1.33
14:39:03 20.18 1.05 75.84 20.19 0.45 1.32
14:39:18 20.16 1.08 59.81 20.27 0.55 1.30
14:39:33 20.14 113 73.52 20.20 0.60 1.29
14:39:48 20.21 1.15 85.80 18.83 0.40 1.30
14:40:03 20.20 1.15 90.50 18.69 0.45 1.33
14:40:18 20.20 1.18 89.62 19.81 0.30 1.33
14:40:33 20.18 1.20 95.79 20.94 0.44 1.34
14:40:48 20.14 1.21 114.20 21.56 0.25 1.35
14:41:03 20.18 1.22 122.70 21.47 0.25 1.36
14:41:18 20.20 1.22 128.51 21.56 0.23 1.37
14:41:33 2p.19 1.24 130.79 21.54 0.35 1.40
14:41:48 20.18 1.26 128.08 21.02 0.53 1.37
14:42:03 20.20 1.26 120.37 20.83 0.40 1.37
14:42:18 20.17 1.27 112.33 20.32 0.40 1.39
14:42:33 20.15 1.29 106.09 18.90 0.43 1.39
14:42:48 20.16 1.29 105.55 19.14 0.53 1.38
14:43:03 20.13 1.30 97.12 19.52 0.50 1.42
14:43:18 20.11 1.31 87.58 19.72 043 1.41
14:43:33 20.13 1.33 81.43 19.46 0.45 1.39
14:43:48 20.13 133 77.67 18.97 0.50 1.36
14:44:03 20.14 133 86.03 19.07 0.38 133
14:44:18 20.14 1.33 101.73 18.48 0.40 1.33
14:44:33 20.08 1.36 101.06 17.82 0.40 1.34
14:44:48 20.08 1.37 97.04 16.54 0.58 1.33
14:45:03 20.14 1.37 104.93 15.21 073 1.35
14:45:18 20.09 1.37 121.75 14.06 0.76 1.34
14:45:33 20.07 1.38 108.70 13.89 0.58 ., 135
14:45:48 20.09 1.38 95.38 14.22 0.63 1.36
14:46:03 20.07 1.38 104.54 13.42 0.65 1.35
14:46:18 20.11 1.38 116.65 13.34 0.68 1.34
14:46:33 20.05 1.38 131.43 1337 0.7 1.36
14:46:48 20.06 1.38 135.29 13.86 0.83 1.36
14:47:03 20.10 1.38 148.21 14.42 0.90 1.34
14:47:18 20.16 143 161.83 15.32 0.88 1.37
14:47:33 20.12 1.49 170.99 14.75 1.10 1.36
14:47:48 20.18 1.49 167.67 14.96 0.96 1.40
14:48:03 20.21 1.49 166.13 1494 1.03 143
14:48:18 20.24 1.46 169.47 14,98 1.08 147
14:48:33 20.27 1.41 176.17 15.07 0.85 1.48
14:48:48 20.25 1.39 15542 15.06 0.88 1.51
14:49:03 20.21 1.39 114,72 1495 0.88 1.51
14:49:18 20.25 1.39 78.46 15.04 1.00 1.54
14:49:33 20.28 1.39 58.39 16.36 0.90 1.52
14:49:48 20.32 1.38 4.7 16.61 1.16 1.55
14:50:03 20.38 1.37 33.28 17.16 1.10 1.52
14:50:18 20.49 1.27 31.04 18.04 1.30 1.53
14:50:33 20.46 1.24 3.7 19.89 1.21 1.52
14:50:48 20.39 1.25 31.05 19.71 1.20 1.51
14:51:03 20.43 1.25 3253 20.28 1.18 1.51
14:51:18 20.39 1.25 32,53 2093 135 1.51
14:51:33 20.40 1.25 28.70 21.70 1.23 149
14:51:48 20.41 1.25 24.86 23.05 118 1.50
14:52:03 20.35 1.31 2720 21.98 1.23 1.50
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Range
Units

Time
14:52:18
14:52:33
14:52:48
14:53:03
14:53:18
14:53:33
14:53:48
14:54:03
14:54:18
14:54:33
14:54:48
14:55:03
14:55:18
14:55:33
14:55:48
14:56:03
14:56:18
14:56:33
14:56:48
14:57:03
14:57:18
14:57:33
14:57:48
14:58:03
14:58:18
14:58:33
14:58:48
14:59:03
14:59:18
14:59:33
14:59:48
15:00:03
15:00:18
15:00:33
15:00:48
15:01:03
15:01:18
15:01:33
15:01:48
15:02:03
15:02:18
15:02:33
15:02:48
15:03:03
15:03:18
15:03:33
15:03:48
15:04:03
15:04:18
15:04:33
15:04:48
15:05:03
15:05:18
15:05:33
15:05:48
15:06:03
15:06:18
15:06:33
15:06:48
15:07:03
15:07:18
15:07:33
15:07:48
15:08:03
15:08:18
15:08:33
15:08:48
15:09:03
15:09:18
15:09:33
15:09:48
15:10:03
15:10:18
15:10:33
15:10:48
15:11:03
15:11:18
15:14:33

0-25%
% db

Oxygen
20.35
20.35
20.36
20.39
20.43
20.43
20.43
20.46
20.48
20.51
20.44
20.38
20.40
20.45
20.47
20.43
20.39
20.38
20.37
20.41
20.42
20.43
2044
20.42
20.43
2044
20.40
20.34
20.29
20.27
20.28
20.28
20.30
2029
20.29
20.29
20.31
20.39
20.46
20.51
20.56
20.70
20.76
20.70
20.25
20.22
20.39
20.52
20.59
20.62
20.62
20.66
20.66
20.67
20.67
20.70
20.73
20.68
20.52
20.36
20.17
20.12
20.07
20.11
20.09
20.08
20.09
20.11
2042
20.11
20.09
20.11
20.10
20.08
20.05
20.03
20.01
20.00

0-20%
% db

co2

1.32

1.06
1.05
1.06
1.06
1.05
1.07
1.15
1.22
1.22
1.23
1.23
1.23
123
1.23
1.23
1.23
1.16
1.06
0.96
0.85
0.61
0.53
0.58
1.01
1.08
0.99
0.86
0.79
0.76
0.75

0.69

0-1000
ppmv db

Cco
24.95
20.25
16.92
22.26
29.01
29.02
25.48
1931
17.41
25.23
30.82
27.00
18.42
16.10
24.62
38.42
43.64
50.59
37.86
33.38
32.37
20.85
17.65
2548
26.42
22.59
35.01
52.60
50.57
38.46
37.95
37.21
41.47
40.00
34.85
29.50
21.71
11.07

4.69
3.15
292
144
2.94
2215
35.12
27.50
18.98
17.50
19.06
21.27
22.82
24.29
27.02
29.23
30.23
30.24
2543
29.25
55.56
83.25
59.26
31.01
18.42
14.61
12.80
11.26
10.37
9.57
9.03
9.03
9.30
9.30
8.76
7.16
6.94
6.27
6.94
7.74

0-1000
ppmv db

NOx
21.84
25.63
28.21
28.12
29.76
30.92
34.21
35.40
33.73
24.89
17.28
17.48
2272
22.95
20.04
17.12
16.75
16.08
18.82
18.76
20.64
21.20
2043
24.60
24.95
24.20
1947
17.45
16.98
16.81
18.42
23.27
21.83
2121
20.20
19.33
22.90
28.34
33.73
35.46
26.96
28.95
39.07
37.22
21.46
17.37
15.82
16.42
17.44
21.65
22.69
24.39
24.60
26.04
24.43
23.23
23.54
29.67
31.62
23.30
21.09
19.91
18.62
17.91
18.22
18.93
18.75
18.67
16.89
16.32
16.23
16.21

0-100 0-100
ppmv db ppmv wb
502 voC
133 1.49
150 149
1.68 1.46
1.65 147
1.50 1.48
180 1.46
175 1.45
215 147
213 146
2.45 1.44
2.55 145
2.68 1.46
2.63 1.44
273 145
2.88 1.46
2.85 1.47
3.08 1.44
2.85 1.45
2.80 1.44
2.66 143
2.67 142
248 143
253 1.40
253 141
2.25 1.40
2.60 1.40
2.33 140
2.38 140
255 139
243 1.39
2.35 1.38
2.55 138
2.68 137
2.70 142
3.18 147
3.13 158
3.68 160
4.01 158
459 158
471 1.57
4.70 1.56
433 154
413 153
3.85 155
3.78 1.58
3.65 156
3.68 157
3.73 155
3.68 1.56
3.60 158
3.63 159
365 1.58
3.48 161
343 157
3.35 1.57
3.20 157
3.10 1.54
3.30 146
323 144
325 1.41
3.00 1.40
3.02 1.39
2.73 1.38
2.98 135
3.10 137
2.90 137
3.10 1.39
2.93 139
3.35 1.46
3.08 147
3.05 151
3.03 1.50
3.00 147
3.00 149
2.88 1.46
3.23 1.48
3.23 143
3.38 142
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Range 0-25% 0-20% 0-1000 0-1000 0-100 0-100

Units % db % db ppmv db pprnv db ppmv db ppmv whb
Time Oxygen (e 7] Cco NOXx S02 vOC
15:11:48 20.04 1.50 1517 17.61 343 1.40
15:12:03 20.04 151 18.97 17.82 3.50 1.39
15:12:18 20.00 1.51 39.03 17.73 3.75 1.39
15312333 19.98 1.54 51.84 17.22 3.94 1.39
15:12:48 20.00 1.55 44.62 16.62 3.75 1.34
15:13:03 20.02 1.58 60.75 16.24 3.85 134
15:13:18 19.99 1.56 83.04 1557 392 1.32
15:13:33 2003 1.56 101.50 14.75 4.08 1.34
15:13:48 20.06 1.57 105.73 13.73 4.25 1.32
15:14:03 20.01 1.58 83.23 13.30 4.13 134
15:14:18 20.01 1.58 81.20 13.29 4.23 134
15:14:33 20.00 1.59 120.57 13.99 4.23 1.36
15:14:48 19.99 1.64 159.53 14.12 4.35 1.36
15:15:03 19.96 1.71 172.45 13.79 4.38 1.33
15:15:18 19.93 1.76 169.44 13.73 4.30 1.35
15:15:33 19.90 1.82 155.65 13.92 4.18 1.34
15:15:48 19.89 1.88 146.72 13.84 440 1.36
15:16:03 19.87 193 140.57 13.82 4.05 1.35
15:16:18 20.01 1.93 141.00 13.64 4.23 131
15:16:33 19.94 2.00 155.59 14.14 3.95 1.26
15:16:48 19.78 2.06 173.27 14.16 3.95 1.35
15:17:03 19.77 215 192.22 14.10 411 1.34
15:17:18 19.76 2.21 200.51 14.03 4.03 1.32
15:17:33 19.77 2.23 194.36 14.07 3.83 1.32
15:17:48 19.75 2.25 192.33 14.42 3.95 1.32
15:18:03 19.81 2,24 190.06 14.48 383 1.30
15:18:18 19.87 219 167.70 14.76 3.85 1.30
15:18:33 19.88 219 141.00 14.75 3.75 1.28
15:18:48 19.87 2.19 159.35 1363 3.58 131
15:19:03 19.87 219 178.43 14.15 355 133
15:19:18 19.86 219 187.91 14.15 3.60 1.33
15:19:33 19.91 2,19 195.55 14.50 3.35 1.33
15:19:48 19.83 2.23 186.41 15.18 345 134
15:20:03 19.83 2.34 199,53 15.50 3.38 1.31
15:20:18 19.75 2.46 218.15 15.20 3.25 1.30
15:20:33 19.72 260 206.65 14.92 323 1.31
15:20:48 19.67 2.74 173.62 15.70 3.28 1.30
15:21:03 19.61 2.89 202.11 16.49 318 1.28
15:21:18 19.50 3.03 263.06 17.90 323 1.26
15:21:33 19.51 2.99 193.65 15.55 3.33 1.27
15:21:48 19.77 2.57 150.98 14.95 3.55 1.26
15:22:03 19.88 2.42 157.15 14.94 3.50 1.23
15:22:18 19.93 2.34 159.20 14.14 3.65 1.23
15:22:33 19.98 2.27 167.70 13.89 3.78 1.23
15:22:48 19.93 2.27 178.45 13.92 3.63 123
15:23:03 19.96 2.23 180.78 13.92 3.77 123
15:23:18 19.98 2.20 189.92 14.38 4.07 124
15:23:33 19.98 2.19 199.95 14.52 4.18 1.23
15:23:48 20.02 2.16 198.25 15.33 4.35 1.23
15:24:03 20.05 210 207.35 16.55 4.43 1.23
15:24:18 20.07 2.06 201.24 16.32 445 124
15:24:33 20.07 2.05 173.74 18.24 4.63 1.23
15:24:48 20.12 1.97 143.64 21.01 465 1.21
15:25:03 20.13 1.90 108.97 19.52 4.83 1.22
15:25:18 20.13 1.80 69.48 16.88 495 122
15:25:33 20.15 1.70 44.26 16.64 5.08 123 :
15:25:48 20.17 1.62 30.03 17.78 4.83 1.20 i
15:26:03 20.24 1.54 30.03 16.50 4.48 1.20
15:26:18 20.20 153 31.22 16.08 4.30 1.17
15:26:33 20.19 1.53 26.73 1582 3.85 121
15:26:48 20.22 1.52 20.78 16.44 385 1.20
16:27:03 20.25 1.51 16.91 16.63 373 1.17
15:27:18 20.23 1.51 21.22 16.65 3.53 120
15:27:33 20.19 1.51 76.35 16.14 3.15 1.18
15:27:48 20.07 1.69 147.13 16.14 323 1.17
15:28:03 19.85 2,07 138.02 18.58 3.20 1.18
15:28:18 19.79 2.24 84.93 18.03 3.07 1.15
15:28:33 19.94 2,02 48.05 17.66 2.78 1.16
15:28:48 20.08 1.77 32.29 17.70 2.65 1.14
15:29:03 20.15 1.63 3229 20.65 2.85 1.15
15:29:18 20.13 1.61 25.90 25.60 2.60 1.15
15:29:33 20.17 1.55 16.60 29.51 2.60 114
15:29:48 20.29 1.37 13.07 29.93 2.65 1.13
15:30:03 20.44 1.10 12.33 2294 250 1.12
15:30:18 20.65 0.77 9.56 21.12 2.50 1.13
15:30:33 20.66 0.72 1485 2541 243 1.15
15:30:48 20.30 1.10 19.46 21.14 240 1.15
15:31:03 20.22 147 17.98 19.56 2.65 1.16
o
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Range
Units

Time
15:31:18
15:31:33
15:31:48
15:32:03
15:32:18
15:32:33
15:32:48
15:33:03
15:33:18
15:33:33
15:33:48
15:34:03
15:34:18
15:34:33
15:34:48
15:35:03
15:35:18
15:35:33
15:35:48
15:36:03
15:36:18
15:36:33
15:36:48
15:37:03
15:37:18
15:37:33
15:37:48
15:38:03
15:38:18
15:38:33
15:38:48
15:39:03
15:39:18
15:39:33
15:39:48
15:40:03
15:40:18
15:40:33
15:40:48
15:41:03
15:41:18
15:41:33
15:41:48
15:42:03
15:42:18
15:42:33
15:42:48
15:43:03
15:43:18
15:43:33
15:43:48
15:44:03
15:44:18
15:44:33
15:44:48
15:45:03
15:45:18

0-25%
% db

Oxygen
20.33
20.46
20.52
20.56
20.58
20.60
20.61
20.62
20.64
20.67
20.70
20.70
20.59
20.36
20.07
19.91
19.89
19.86
19.83
19.84
19.86
19.87
19.86
19.87
19.88
19.89
19.91
19.92
19.93
20.00
20.02
19.97
19.95
19.96
19.93
19.95
19.94
19.94
19.98
20.00
20.03
20.05
20.02
19.98
19.97
20.10
20.12
20.13
20.16
20.17
20.19
20.21
20.18
20.18
20.18
20.19
20.27
20.19
20.23
20.20
20.19
20.18
20.20
20.18
20.09
20.00
20.16
20.23
20.26
20.26
20.25
20.21
20.22
20.18
20.06
20.14
20.20
20.19

0-20%
% db

C02
1143
1.00
0.94
0.88
0.87
0.85
0.82
0.81
0.80
0.75
0.70
0.69
0.80
1.13
1.41
1.53
154
1.55
1.57
1.57
1.57
1.58
1.61

0-1000
ppmv db

co
16.90
20.04
2337
27.20
30.23
kg
33.07
3392
34.19
35.00
32.29
31.49
60.79
123.85
95.79
44.52
24.43
19.06
19.72
20.53
21.05
27.95
37.47
45.64
69.72
97.41
144.14
173.92
166.48
183.96
213.80
219.95
208.09
196.66
189.66
206.59
212,64
216.58
22216
219.15
204.34
190.42
181.09
165.05
131.35
108.93
107.88
117.25
117.99
101.73
85.27
80.60
79.5%
85.74
107.94
115.65
99.95
89.17
90.65
94.54
98.09
98.09
96.32
125.70
127.98
82.53
48.78
34.33
30.01
32.29
32.28
30.00
48.05
84.72
70.44
46.68
4147
31.28

0-1000
ppmv db

NOx

17.81
18.14
18.14
18.35
19.36
19.19
19.73
20.36
21.50
19.85
18.68
21.31
27.20
23.28
18.71
18.10
17.35
16.19
15.87
15.79
17.43
18.25

18.69
19.18
18.57
18.17
17.88
17.73
17.23
17.42
17.73
16.80

16.39
15.63
15.72
16.41
16.26
15.08
15.10
14.96
15.98
16.90
17.19
17.54
17.62
17.16

16.56
16.21

16.44
17.21
17.02
16.24
15.97
16.02
15.28
14.50
15.44
16.42
16.85
15.38
15.46
14.88
16.02
15.62
15.60
18.75
21.61
21.89
23.11
2196
18.81
19.14
20.55
17.42
17.89
21.71
19.78
21.59

0-100 0-100
ppmv db ppmv wb
S02 voc
2.53 1.16
245 1.15
2.65 1.16
2.90 1.18
2.68 1.21
275 1.23
2.83 1.26
2.63 1.25
2.48 1.25
2.59 1.26
2.49 1.30
2.40 1.29
2.73 131
2.70 1.28
245 1.31
2.45 1.28
2,70 1.24
2.68 1.18
2.65 121
2.85 121
295 1.23
273 1.19
2.90 1.22
3.08 1.22
293 1.24
3.03 1.23
293 1.26
3.05 1.25
2.98 1.27
3.10 1.27
3.09 1.26
3.15 1.25
3.10 1.26
3.13 1.27
3.38 1.25
3.55 1.26
3.25 1.26
3.48 129
345 1.29
3.33 1.29
3.53 1.29
3.63 1.31
3.18 1.30
3.10 1.32
3.23 1.31
3.03 1.31
3.00 1.33
3.20 1.33
2.88 1.31
278 1.33
2.86 1.33
2.87 1.32
3.0 1.32
2.78 131
3.03 1.30
2.73 1.28
2.65 1.29
298 1.31
275 1.29
3.00 1.26
3.05 1.25
3.10 1.26
3.05 1.25
3.28 1.22
3.18 123
3.18 1.23
3.35 1.25
3.40 1.18
3.38 1.17
3.43 1.18
3.70 1.18
37N 1.16
3.97 1.16
4.05 1.17
4.42 1.17
4.62 1.15
4.58 1.14
485 1.15
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Range 0-25% 0-20% 0-1000 0-1000 0-100 0-100
Units % db % db ppmv db ppmv db ppmv db ppmv wb
Time Oxygen c02 co NOx §02 vac
15:50:48 20.25 1.56 23.80 25.39 477 1.16
15:51:03 20.28 1.50 20.78 28.42 493 1.20
15:51:18 20.33 142 24.54 26.85 5.23 1.17
15:51:33 20.33 1.39 36.85 28.53 6.07 1.19
15:51:48 20.32 1.39 55.32 26.11 7.02 1.20
15:52:03 20.18 1.51 43.21 17.98 7.90 1.22
15:52:18 20.11 1.56 8208 14.18 9.10 1.24
15:52:33 20.04 1.65 176.37 13.48 9.47 1.24
15:52:48 19.78 194 144,09 12.86 B.85 1.26
15:53:03 19.94 1.82 70.27 19.19 7.95 1.25
15:53:18 20.16 1.55 37.18 18.06 7.27 1.24
15:53:33 20.25 1.38 29.50 18.98 . 6.54 1.25
15:53:48 20.30 1.30 23.79 21.54 6.02 1.26
15:54:03 20.33 1.23 20.78 2315 5.65 1.27
15:54:18 20.37 1.16 18.97 24.01 5.12 1.25
15:54:33 20.40 1.09 16.63 23.25 498 125
15:54:48 20.45 1.02 17.98 21.99 4.67 1.25
15:55:03 20.44 1.02 18.78 22.76 4.30 1.26
15:55:18 20.44 1.02 19.30 21.72 4.25 1.27
15:55:33 20.43 1.02 24.67 19.51 3.95 1.27
15:55:48 2041 1.02 43.71 17.99 3.70 1.27
15:56:03 20.30 1.16 52.80 14.44 3.40 1.28
15:56:18 20.18 1.37 36.69 17.03 3.63 1.26
15:56:33 20.26 1.38 32.02 16.69 3.73 1.27
15:56:48 20.26 1.38 30.21 16.19 343 125
15:57:03 20.19 1.41 24.85 15.94 3.33 1.27
15:57:18 20.24 1.42 25.96 15.63 3.13 1.26
15:57:33 20.23 1.42 20.46 17.47 3.23 1.29
15:57:48 20.32 1.34 16.08 19.52 295 127
15:58:03 20.37 1.25 16.08 20.66 3.13 1.28
15:58:18 20.38 1.22 17.21 21.56 213 1.26
15:58:33 20.42 1.14 14.07 23.51 2.88 1.27
15:58:48 20.48 1.07 1125 25.44 2.83 1.25
15:59:03 20.48 1.04 9.78 24.56 2.95 1.28
15:59:18 20.42 1.01 9.02 24,05 2,78 1.29
15:59:33 20.53 0.99 7.42 26.51 2.63 1.30
15:59:48 20.49 0.98 8.23 25.20 222 127
16:00:03 20.48 0.98 7.42 2894 2,61 1.27
16:00:18 20.49 0.98 7.16 2998 2.63 1.30
16:00:33 2052 e97 716 26.86 250 1.30
16:00:48 20.54 0.95 9.29 22,35 278 1.30
16:01:03 20.54 0.95 8.49 22.41 2,78 132
16:01:18 20.55 0.95 6.93 21.79 290 1.24
16:01:33 20.55 0.95 6.93 21.64 275 1.35
16:01:48 20.56 0.95 7.15 22.35 2.58 1.36
16:02:03 20.56 0.95 6.48 21.92 2.55 1.36
16:02:18 2055 0.95 6.26 2325 2,58 136
16:02:33 20.55 0.95 7.73 24.89 273 1.35
16:02:48 20.52 0.96 12.84 21.51 263 1.36
16:03:03 20.47 1.04 13.58 2512 2.70 133
16:03:18 20.44 1.09 12.06 2593 2.38 1.37
16:03:33 20.44 1.09 10.58 27.08 2.35 1.34
16:03:48 20.46 1.09 10.36 24.87 243 1.35
16:04:03 20.46 1.09 10.36 26.54 2.23 1.32
16:04:18 20.45 1.09 10.09 28.83 2.45 133
16:04:33 20.45 1.09 9.29 27.70 2.38 1.32
16:04:48 20.45 1.09 1204 23.49 2.34 1.37
16:05:03 20.38 1.16 15.86 22.85 2.58 1.32
16:05:18 20.40 1.20 17.12 21.90 2.41 128
16:05:33 20.31 1.28 35.59 18.80 273 1.33
16:05:48 20.25 1.37 72.33 16.57 2.70 1.37
16:06:03 20.05 1.64 57.67 17.11 2,38 137
16:06:18 20.13 1.62 25.93 22.75 2.43 1.36
16:06:33 20.28 1.46 15.15 25.57 2.50 1.35
16:06:48 20.36 1.34 15.27 22.68 2.35 1.36
16:07:03 20.40 1.28 15.28 23.48 2.30 135
16:07:18 2041 1.25 14.38 23.73 213 137
16:07:33 20.43 1.23 15.05 28.31 208 1.35
16:07:48 20.46 1.18 12.57 27.03 245 1.36
16:08:03 20.48 1.14 8.76 26.14 2.10 1.36
16:08:18 20.47 1143 8.22 26.80 2.15 135
16:08:33 20.49 113 9.02 27.06 2,16 1.36
16:08:48 20.46 143 9.55 28.86 2.08 1.36
16:09:03 20.46 1.13 9.55 28.05 2.01 1.35
16:09:18 20.50 1.13 9,02 28.67 1.83 1.39
16:09:33 20.46 1.12 8.22 2992 193 1.39
16:09:48 20.47 1.10 8.22 29.46 2.08 1.38
16:10:03 20.51 107 7.42 27.06 1.99 1.41

Page 30 of 33



Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100

Units % db % db pprnv db pprnv db ppmv db ppmv wb

Time Oxygen c02 co NOx 502 voC
16:10:18 20.52 1.05 6.26 28.78 1.78 137
16:10:33 20.55 1.03 6.26 27.31 1.71 138
16:10:48 20.55 1.02 6.26 27.26 1.48 1.39
16:11:03 20.55 1.01 6.26 28.97 191 141
16:11:18 20.56 1.00 518 28.08 173 1.39
16:11:33 20.56 0.98 5.99 25.66 171 1.39
16:11:48 20.55 0.98 6.25 26.08 153 1.39
16:12:03 20.58 0.92 5.45 29.87 1.51 140
16:12:18 20.60 0.87 5.68 30.92 1.76 138
16:12:33 20.59 0.85 8.75 24.92 141 141
16:12:48 20.52 0.87 9.83 23.22 1.78 138
16:13:03 20.52 0.89 6.75 24.64 1.88 141
16:13:18 20.56 0.89 869 26.47 2.05 1.38
16:13:33 20.51 0.91 17.25 20.99 243 138
16:13:48 20.42 1.02 20.26 21.73 2.40 137
16:14:03 20.43 1.03 17.99 23.98 293 137
16:14:18 20.44 1.03 18.78 25.62 3.38 1.36
16:14:33 20.44 1.03 26.43 28.77 4.15 135
16:14:48 20.39 1.09 53.12 22.28 541 1.34
16:15:03 20.23 1.34 57.61 19.37 6.64 1.33
16:15:18 20.23 1.41 41.62 17.53 8.39 132
16:15:33 20.31 1.36 30.31 18.50 10.70 131
16:15:48 20.39 1.22 25.04 24.01 11.40 1.29
16:16:03 20.39 117 36.69 26.11 11.00 1.28
16:16:18 20.34 1.19 39.70 16.55 10.22 1.30
16:16:33 20.31 1.23 31.28 17.95 9.40 1.30
16:16:48 20.35 1.22 26.23 2217 9.32 1.28
16:17:03 20.37 1.15 2542 21.14 9.10 128
16:17:18 20.36 112 25.96 19.80 9.52 1.28
16:17:33 20.31 1.12 22.00 18.60 9.92 1.28
16:17:48 20.34 112 21.51 18.38 11.25 127
16:18:03 20.38 1.12 21.52 17.96 12.47 1.28
16:18:18 20.37 1.12 21.27 18.20 12.90 128
16:18:33 20.37 1.12 19.05 22.70 13.20 127
16:18:48 20.41 112 15.35 2472 12.45 1.28
16:19:03 20.44 1.08 10.05 30.14 12.35 1.26
16:19:18 20.52 0.97 7.74 30.55 12.07 1.28
16:19:33 20.61 0.80 5.46 33.89 12.02 123
16:19:48 20.68 0.69 5.99 34.75 11.33 127
16:20:03 20.72 0.65 4.45 36.11 10.45 1.26
16:20:18 20.72 0.64 421 37.13 9.36 1.27
16:20:33 20.72 0.63 421 36.53 8.59 1.25
16:20:48 20.73 0.62 519 36.94 7.85 1.26
16:21:03 20.73 0.62 4.45 36.61 752 1.24
16:21:18 20.71 0.62 421 37.35 6.85 125
16:21:33 20.71 0.62 421 36.82 6.55 1.23
16:21:48 20.73 0.62 421 38.83 6.25 126
16:22:03 20.73 0.62 4.21 3831 5.90 1.26
16:22:18 20.71 0.62 7.02 38.55 5.40 1.28
16:22:33 20.67 0.63 14.59 38.61 5.37 126
16:22:48 20.61 0.73 30.51 40.42 532 1.26
16:23:03 20.58 0.79 44.17 39.84 5.07 1.27
16:23:18 20.61 0.80 40.39 38.03 A57 127
16:23:33 20.66 0.75 25.13 38.73 A75 127
16:23:48 20.72 0.66 14.27 40.88 452 1.27
16:24:03 20.73 0.62 9.78 40.64 4.32 127
16:24:18 20.75 0.59 8.23 39.13 4.67 1.26
16:24:33 20.76 0.57 8.23 40.09 4.37 129
16:24:48 20.76 0.56 9.29 39.07 A3l 127
16:25:03 20.78 0.55 7.69 39.83 4.29 130 :
16:25:18 20.77 0.55 7.16 38.96 4.19 1.29 8
16:25:33 20.77 0.54 7.16 40.23 4.31 1.29
16:25:48 20.78 0.53 7.16 39.53 3.83 131
16:26:03 20.79 053 6.48 38.26 414 133
16:26:18 20.80 0.52 7.16 39.35 4.00 1.29
16:26:33 20.80 0.52 715 39.18 385 1.30
16:26:48 20.81 0.51 6.93 38.98 3.70 131
16:27:03 20.81 0.51 5.46 38.57 3.65 1.32
16:27:18 20.95 0.50 5.19 39.51 3.58 126
16:27:33 20.81 0.50 5.19 39.55 3.73 1.26
16:27:48 20.76 0.49 5.19 40.10 3.48 1.32
16:28:03 20.71 0.48 4.45 40.36 3.33 1.27 End Run #3
16:28:18 20.82 0.48 4.1 42.65 3.33 0.96
16:28:33 20.83 0.48 421 42.42 3.40 0.79
16:28:48 20.82 0.48 4.20 38.17 3.30 0.74
16:29:03 20.80 0.48 11.84 2648 3.15 0.76
16:29:18 15.41 0.48 29.80 4.7 3.28 073
16:29:33 5.07 0.42 16.68 3.54 3.80 075

©
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Range 0-25% 0-20% 0-1000 0-1000 0-100 0-100

Units % db % db ppmv db ppmv db ppmy db ppmy wb

Time Oxygen co2 co NOx $02 vOC
16:29:48 0.77 0.15 1.42 3.50 413 0.74
16:30:03 0.12 0.02 -1.72 343 4.46 0.74
16:30:18 0.02 -0.02 -1.72 3.42 476 0.73
16:30:33 -0.02 -0.02 -1.05 337 4.86 0.75
16:30:48 -0.04 0.02 -1.04 3.35 250 0.74
16:31:03 -0.05 0.03 -1.72 3.34 -0.12 0.74
16:31:18 0.06 4.03 172 329 015 073 Zer 0 ppm Post-Test Cal: i
16:31:33 -0.Q7 4.03 -105 330 4.30 0.74 -0.069 % Oxygen
16:31:48 -0.07 0,03 -1.04 322 4.20 0.71 -0.025 % €02
16:32:03 -0.08 -0.03 2.9 3.25 -0.47 0.71 -0.229 ppm CO
16:32:18 1.16 -0.03 15.05 439 0.42 0.76 K 3266 ppm Nox
16:32:33 8.12 -0.03 8.29 3.29 -0.65 0.74 l -0.280 ppm $O2
16:32:48 11,18 0.03 0.88 327 155 0.73 | o PPM VOC |
16:33:03 11.62 -0.03 -0.78 3.23 -1.87 0.73
16:33:18 11.69 0.03 -1.04 3.21 -2.05 0.73
16:33:33 11.72 -0.03 4.24 321 207 0.73
16:33:48 11.73 4.03 4.24 324 -2.10 0.75 12.0% Oxygen Post-Test Cal:
16:34:03 11.74 -0.03 172 319 215 0.74 11.742 % Oxygen
16:34:18 11.74 -0.03 -1.05 321 2.27 0.74
16:34:33 11.75 -0.03 -0.24 3.23 -2.25 0.72
16:34:48 11.76 -0.03 0.78 3.13 227 0.73
16:35:03 11.76 -0.03 0.78 3.15 225 0.72
16:35:18 11.75 -0.03 -1.05 3.14 225 0.74
16:35:33 11.76 -0.03 -0.24 3.12 227 0.73
16:35:48 11.84 -0.03 234 3.22 -2.22 0.75
16:36:03 12.84 0.93 10.09 5.08 227 0.76
16:36:18 5.20 6.55 363 3.95 227 0.75
16:36:33 0.76 9.38 -2.52 3.88 2.27 0.72
16:36:48 0.12 9.81 -3.01 3.94 202 0.77
16:37:03 0.03 1003 375 3.89 -187 073
16:37:18 -001 10.06 375 393 -155 075 10.0% CO2 SystemBias:
16:37:33 -002 10.09 301 385 -1.50 0.77 10.095 % CO2
16:37:48 403 10.10 301 395 -137 075
16:38:03 -004 1012 375 388 -160 075
16:38:18 005 1013 -4 00 392 -165 072
16:38:33 405 1013 326 393 -157 075
16:38:48 -0.05 10.13 -3.01 3.91 -1.42 0.74
16:39:03 0.02 10.09 3.01 3.56 -1.60 0.74
16:39:18 7.12 6.10 55.36 7.55 -1.52 074
16:39:33 6.26 231 209.05 an -212 0.74 :
16:39:.48 0.78 0.53 598.71 3.49 -2.27 073 - 600 ppm CO Post-Test Cai:
16:40:03 0.02 0.13 603.25 3.39 222 074 L 601.614 ppm CO
16:40:18 -0.06 0.08 603.87 33g -2.22 072 :
16:40:33 008 0.06 600.64 3.38 -1,73 0.72
16:40:48 -0.10 0.04 327.92 335 -1.80 0.73
16:41:03 .10 0.03 305.71 3.30 -1.69 0.75
16:41:18 0.1 0.03 284 95 33 -1.81 0.7%
16:41:33 0.10 0.02 259.60 3.30 -1.67 0.76
16:41:48 0.66 0.02 240.22 3.8 -2.00 0.72
16:42:03 112 0.01 203.86 2266 227 0.73
16:42:18 403 0.01 118.48 253,77 -2.05 0.71
16:42:33 468 . 0.01 28.60 370.57 -2.27 0.72
16:42:48 16.07 0.01 1.42 484.43 217 0.72
16:43:03 2012 0.00 172 485.57 405 072
16:43:18 2074 000 -194 49523 525 072 500 ppm Nox Post-Test Cal:
16:43:33 20 84 000 -127 49951 762 072 498 430 ppm Nox
16:43:48 20 86 001 -194 499.28 797 070
16:44:03 20 83 001 -194 499.70 805 071
16:44:18 2089 000 -1.94 499 68 840 071
16:44:33 20.87 0.00 -1.94 500.93 8.12 0.73
16:44:48 20.89 0.00 -1.94 500.83 8.00 0.72
16:45:03 20.88 0.00 2.74 499.41 8.37 0.73
16:45:18 20.87 0.00 275 24354 8.23 0.73
16:45:33 20.89 0.00 -1.95 16.42 8.43 0.73
16:45:48 20.90 0.00 -1.72 2970 14.85 0.73
16:45:03 20.90 0.00 172 10.87 16.72 0.74
16:46:18 20.91 -0.01 -1.72 965 47.84 0.73
16:46:33 20.91 -0.01 -1.04 7.80 98.41 0.74
16:46:48 20.92 -0.01 127 6.83 99.99 0.74
16:47:03 2081 -0.01 -1.94 6.58 99.99 0.74
16:47:18 20.83 -0.01 -1.94 6.14 98.61 0.74
16:47:33 20.92 -0.01 127 588 7205 075
16:47:48 20.90 4.01 -1.27 5.76 54.78 0.73
16:48:03 20.91 -0.01 -1.94 571 5175 0.74 50 ppm $02 Post Test Cal:
16:48:18 20.91 -0.01 -1.94 5.65 51.70 0.74 50.243 ppm SO2
16:48:33 20.93 ,-0.01 -1.27 5.60 4905 1.05 )
16:48:48 2091 -0.01 -1.04 5.50 48.47 1.25 ]
16:49:03 2090 , 0.01 172 5.36 36.78 1.18
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Range
Units

Time
16:49:18
16:49:33
16:49:48
16:50:03
16:50:18
16:50:33
16:50:48
16:51:03
16:51:18
16:51:33
16:51:48
16:52:03

0-25% 0-20% 0-1000 0-1000 0-100 0-100
% db % db ppmv db ppmv db ppmv db pprnv wb
Oxygen CcO2 co NOx SO2 VOC
20.91 -0.01 -1.72 4.25 35.31 1.18
20.91 -0.01 -1.72 4.18 34.34 11.04
20.92 -0.01 -1.05 4.10 27.34 39.47
20.92 -0.01 -1.05 4.05 2044 48.81
20.93 -0.01 -1.94 4.03 16.17 49.14
20.93 -0.01 -1.27 3.93 13.08 49.52
20.93 -0.01 -1.05 3.92 11.10 50.01 50 ppm VOC Post-Test Cal:
20.92 -0.01 -1.72 3.88 9.72 50.19 50.290 ppm VOC
20.93 -0.01 -1.94 3.89 8.67 50.37
20.91 -0.01 -1.94 3.93 7.72 50.59
20.90 -0.01 -1.05 3.93 6.82 47.31
20.90 -0.01 -1.72 3.86 580 9.58
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Northwestern Steel and Wire: 654-15
Test Dates: 4/11 & 4/12/01

Process Data

A VYVICOANIT A AN\



Mill Letter

From: > \‘”‘ﬂ Date__/ 74// ,15‘@ /
To: LO/\/VV G)ﬁidgtﬂ’f
Subject: Ul?m f‘/O ]ZBC ?f)c le(h\s 6{) ‘///{'/7/

}"QWLU ~

\La/fs e Jomladion wcﬁomfrm og»//w@ £02080 1) f2081 pa

N 4 Ll b sroggaclp 2™ Lspglsbod sbocs o e o e

W&(m L i Wﬂdcdaﬁow

-7 Lwi ?wﬁm/ cal) pa ok Js=(2c-210y gk 240

O e

\_-_/




JN130 (2000) e

EAF Heat Report Sadice | e
DATE Y~~~/ O SHFT_~13 S  H ?“%’édo"g
FURNACE . . _ 8 L UMELTER fJ@ede 7 0. TGrade e
DELTA HEAT # x4 - 1“HEWPER_£5 p ) g A Ladie # [ ol
: HEEL Prev. Heat> |- s
Scrap Recipe : Bumer Profile ___ - CHG.WT. |CumentHT> |- PO
. . ‘ 4 CHG>WT.X.00>>>> i . L~
previous | FROM TO TIME __|[COMMENTS TAP WT. |Current HT. >
(Difference) TAP -90% of _|Current Heel
Charge + Prev. Heel
CHARGE (LBS)
/" SCRAP LIME CARBON
» 220 x\z
R 39 P43 ]\ - R
: o o]
Ly V%% 327 S ]
E¥4 a7 / —_— [~ 7
/32271 | iV
_/

“letxd | 909 opn*
Scp ’

vy
i \/
{ote and report all fires or any potential hazards to the Melter and Maint. Supervisor

Total | Add PowerOnTime | Total | Your total power on time and the power off After thenl.: ;:mn:w h:: :’::" / .
aower ONfl to Power Off Time [ Power Off| . times should equal the total heat time. . bm . no =
“ “ xooooooox | 279' e [/ PAvA AT ¢ X ME LADLE OrDERED | /3) S5
=1

\ny Bumers out of service, restricted flow and or roblems: memm R 2] L‘-

XYGEN - KSCF N ' AP TIME

JWURNERS 'y 7 RE, 8 RNERS f AP TEMP

LANCES /0% HARGE 0o LIME — LBS AP 02 PPM
TOTAL F /. NJECTION 18 000 KWH

HARGE \Af00O / KWHR/C TON

%QJ '4 ~ TAL - R TAP TEMP

0

PRELM | C Mn P_| s Cu Nt Cr Mo N
ST 08 107 14085 |,0521,33 1, /4 |, 4% | 9= | 992
ND 4 —"

RD
AST

LECTRODE ADDS: PHASE [#NEW ITYPE # PCS # SAL. TIME REASON & REMARKS

ADLE ADDITIONS: TAPPED GRADE:
scarb |FeMn SiMn 8i75 Al FeV FeB CaC2 Art. Slag

"]

other

smarks:

Lol @Tag: ST20¢  Subt=fomn?  Md- ,zw} S m:{aﬂmp 040l Guting topprg




(2000)

EAF Heat Report -
Y- MY ~c/ SHFT___ D9 ~3 '-

o " MELTER __ L&/, Mw*"
T# 272 1HELPER __ M= 0 . fr <o 2 | L.au‘.'i [~

y : |ver Prev. Heat > e il
p Recipe Burner Profile CHG.WT. _[CumrentHT> - “2{0

. : CHG> WT. X .90 >>>> - 48 wwiatiraoc |-
“FROM | TO TIME |COMMENTS TAPWT. TCumentHT. > |- ##-wsir -
(Differsnce) TAP -90% of {Current Heesl

chargo + Prov. Heel

CHARGE (LBS) |

SCRAP LIME CARBON
278 BE
st ) ) | 2
S ¥ R S i D
A3

ort all fires or a ntial hazards to the Melter and Maint. Supervisor )
\dd PowerOn Time §'  Total Yonlxr total power on time and the power off Aﬂt:;::renlst; ;:w:: ?::n- .
to PowerOff Ti e JPower O times should equal the total heat time. Overvi n I S
XXXXXXXXXX 40 / % ' ‘ '
out of service, restricted flow and or problems: / )'7- ﬁb
KSCF JCARBON _LBS GAS  ~ -
227 © ECTIO / 3¥</ JBURNERS Q.0 % TAPTEMP W
A7 ARGE (OO0 ME LBS TAP O2PPM
Sl X JROOF 700 Q NJECTION T
[TOTAL 65y JCHARGE KWHR/C TON -,
ITOTAL R TAP TEMP
c Mn P_ ) Cu _Ni Cr Mo N
D /21 &7 195170 | /7 | ©6 | ©07
3: PHASE |#NEW |TYPE #PCS  [#SAL TIME_ REASON 8 REMARKS §i
. LA /P27 1.SG< / Peornw-al. |
C | /[P | Ses) ¢ Hezreena L |
ONS: * TAPPED GRADE: other
fn  [SiMn Si7s Al [Fev FeB CaC2  [ArtSiag

dfef: Codme A0 5:05:20% Swzorri®  Mgd -/ i gyor

3 XIGN3ddV



JN130 (2000)

EAF Heat Report
DATE g~i/-nY  SHIFT _"72~ 3
FURNACE RS % L . "VMELTER ¢ )2 Lo
DELTA HEAT # / 1‘nen.psn _&M 72
Scrap Reclpe - Burner Profile R CHG WT. [Current HT> ?ZQ_;
. L . : CHG> WT. X .80 >>>> I v -
PREVIOUS FROM TO TIME |[COMMENTS TAP WT., CummentHT.> | =
TAP ‘ (Difference) TAP -80% of |Current H
FCE T Charge + Prev. Heel
Power On . CHARGE (1L.BS
MIN. SCRAP LIME CARB(
220
- | DI -+t MMM S b
zv_ P o R T - cl PO e o _--_‘guﬂg_’-:' RS
M VZZIRV/EL A W P, - 240

A720 WLV ALl

/222172387 | 7 =
/39712321 &

“Tetel | 907 oA*
Sdvige i

A
i
s

Note and report all fires or any potential hazards to the Meiter and Maint. Supervisor -
Total | AddPowerOnTime | Total | Yourtotal power on time and the power off | Afier the 1st Temp. has been 1

Power ON} to Power Off Time IPower Off| ~. times should equal the total heat time. me%’xwxean.,@ , /
QI XXX | ;6‘ e //5 TIME LADLE ORDERED /S -

ﬂBumou out of service, restricted flow and or mblemc

AR T
OXYGEN ' R

SURNERS

LANCES

, ?ﬂd 4 ITOTAL - ’ - JCHARGE PrrYi Z JKWHRI/C TON
[TOTAL - R TAP TEMP

PRELIM S Cu Nt Cr Mo N
IST ,05 /JZ /ddé’ (053, 33,74 |, 4F | 9= | -942
IND - '

IRD

AST

LECTRODE ADDS: PHASE |#NEW |TYPE #PCS [#SAL. |TME REASON & REMARKS
ADLE ADDITIONS: TAPPED GRADE: other

| i |FeMn |SiMn 8i7s Al FeV FeB Icacz Art. Stag

ltemarka:

Mobbios @To: ST20 Sutfyefa® M0 20®  Sicesc?



30 {2000)

EAF Heat Report

L) ~y2-01 SHIFT -7/ Heat# _ GOS8
CE & MELTER Grade
HEAT # 24 1*HELPER __ A5 ¢ /1. AR Ladie # 5/~
HEEL Prev. Hoat>
Scrap Recipe Bumer Profile CHG.WT. |[Current HT.>
- CHG> WT. X .80 >>>>
s | FROM TO TIME __{COMMENTS TAP WT. [Current HT. >
1 /Y9 | AS@ {Difference) TAP -80% of _|Current Heel
| (5] 321 & I Charge + Prev. Heel
Onjl __TIME_____ IPOWER OFF CHARGE (LBS ‘
TOTAL_[ REASON SCRAP LIME ,] "CARBON |
TA 408 Tarn, TAans — efoch~ 1400 41 HC 447,?
2l Ve, B4z
S £ oL 77.3
< K, (92
4
1S Vo oo
X ?‘nzf{,
ol ¥17 01 F

report all fires or any potential hazards to the Melter and Maint. Supervisor

After the 1st. Temp. has besn

Add Power On Time Total Your total powar on time and the power off C7 >
il toPowerOfiTme |Poweroff| times shouid equal the total heat time. 'a“e%’;‘;te.thes':,wee?‘” the |5 5
XXXXXXXXXX ﬂ 4/ /<y TIME LADLE 17
s out of service, restricted flow and or problems: TIME LADLE REC. /2-—-

KSCF TAP TIME MO
12990 TAP TEMP
£2.4 fcHARGE LBS frapoz2pPPM 44
‘  JROOF ECTION [=/7 /Kt 7} KWH ;
fToTAL HARGE ‘ —__ JKwHRIC TON 3 3320
OTAL ER TAP TEM
c/ Mn P S Cu Ni Cr | Mo N
b L2 21 S31 2¢l /4 K l- 035 204
DDS: PHASE |#NEW [TYPE #PCS |#sAL. |TME REASON & REMARKS
2 [ 1SEL / A e,
< 1790 | Sezy | 7 Nornmel
ITIONS: TAPPED GRADE other
eMn  [SiMn SIi7s Al FeV FeB CaC2 |Art.Slag
O =rn® < srmit Can Gen® A :;«m" 1.0 . am¥

3 XIAN3ddV



Appendix E
Northwestern Steel and Wire: 654-15
Test Dates: 4111 & 4/12101

dl
sl

\

W
W ENVIRONMENTAL

APPENDINE Calibration Data




riant ;vame: Northwest Steel and Wire Plant Rep: Dave Long NOx 1000 ppm CO, 20 %
SamplingLocation: EAF #8 Baghouse Inlet Proj. Mgr.: W.C. James CO 1000 ppm SO, 100 ppm
CEM Operator W.C. James 0, 25 % THC 100 ppm
Run: 1 2 3
Date: 4/11101 4/11/01 4/12/01
Time: 1048-1235 1249-1439 1436-1608
Pretest | Posttest| Drift | Pretest|Posttest| Drift | Pretest | Posttest| Drift ]
NOx Zero,ppm | 243 | 094 | -148 | 094 | 039 | 055 | 022 | 327 | 349
ZeroBias. % of Span] 024 | 000 | 015 | 009 | 004 | 002 | 03 | 035
Cylinder Conc., ppm| 500.00 | 500.00 f&iid 500.00 | 500.00 fiiiid 500.00 | 500.00
System Response, ppm| 49954 | 499.82 | 0.28 | 499.82 | 494.64 501.99 | 498.43
Cal Bias, % o Span] 005 | 002 | 003 | 002 | -054 | 052 { 020 | -0.16
co Zero,ppm | 292 ] 375 | 083 | 375 | 113 | 262 | 015 | -0.23
ZeroBias, % of Span| 029 | 038 | 008 | 038} 011 | 026 | 0.01 | -0.02
®  Cylinder Conc., ppm| 600.00 | 600.00 600.00 600.00 | 600,00
System Response, ppm| 598.76 | 597.02 | -1.74 } 597.02 | 596.90 | -0.12 | 589.43} 601.61 | 12.18
Cal Bias, % of Span] -0.12 | -030 | -017 | -030 | -031 | -001 | -1.06 | 016 | 122
0, Zero, % 010 | 002 | 012 | 002 | 003 | 001 | 018 | -007 | -0.25
ZeroBias, % of Span] 041 | 008 | 049 | 008 | 014 | 006 | 071 | 028 | -099
Cylinder Conc., %) 12.00 | 12.00 12.00 | 12.00 12.00 | 12.00
System Response, %{ 1203~ 11.92 011 _ 11.92 K 1195 004 | 11.94 | 1174 | -0.20
Cal Bias, % of Span| 011 | 033 | 044 } 033 | 019 | 015 | -023 | -1.03 | -0.80
Co, Zero,% 010 | 002 | 008 | 002 | 030 | 029 | 007 | 003 | 0.05
Zero Bias, % of Span| 0.48 | 0.09 | 039 { 009 | 152 | 1.43 | 035 | 013 | 023
Cylinder Conc., %{ 10.00 | 10.00 10.00 | 10.00 10.00 | 10.00
System Response, %| 1002 | 9.92 9.92 | 1012 10.02 } 10.09
Cal Bias, % of Span] 0.11 | -0.39 039 | 062 009 | 047
SO, Zero,ppm | -152 | 0.30 030 | 301 062 | -0.28
Zero Bias, % of Span| -152 | 0.30 0.30 | 301 062 | -0.28
Cylinder Conc., ppm| 50.00 | 50.00 [ 50.00 | 50.00 50.00 | 50.00
System Response, ppm| 49.52 | 5052 50.52 | 50.10 49.90 | 5024 | 034
Cal Bias, % of Span| 048 | 052 052 | 010 010 | 024 | 034
THC Zero, ppm | -038 | -1.32 132 | 064 027 | 072 | 045
Zero Bias, %of Span| 038 | -1.32 -1.32 | 064 027 | 0.72
Cylinder Conc,, pom| 5000 | 50 00 50.00__s50.00_k 50.00 | 50.00
System Response, ppm| 49.96 | 5001 | 005 | 50.01 | 5086 | 0.86 | 49.95 | 50.29 | 0.34
Cal Bias, % of Gas| -004 | 001 | 005 | 001 | 086 | 086 | -0.05 | 029 | 034

»
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- CEM Calibration Error Data Sheet

= mw

= Analyzer Response

W ENVIRONMENTALNY INC

Plant Name: Northwest Steel and Wire ANALYZER SPAN VALUE (% or ppm)

Sampling L ocation: EAF #8 Baghouse Inlet  |NOx: 1000

Date: 4/11/01 CO: 1000

Plant Rep.: Dave Long 0y: 25

Team Leader: W.C. James CO,: 20

CEM Operator: W.C. James S0;: 100

Time: Pre-Test Cals THC: 100

CYLINDER NUMBER| CYLINDER VALUE |ANALYZER CALIBRATION| DIFFERENCE

(% or ppm) RESPONSE (% OF GAS/SPAN)

NOx Zeao K-024782. Zero N2 0.0 0.90 0.09

NOx Low |ALM-029822: 905.3ppm 250.0 253.08 0.31

NOx Mid }[ALM-020822: 905.3 ppm 500.0 501.67 0.17

NOx High JALM-029822: 905.3 ppm 850.0 853.40 0.34

CO Zero K-024782: Zero N2 0.0 1.47 0.15

COLow |ALM-017969: 8715 ppm 300.0 305.44 0.54

CO Mid ALLM-~017969: 8715 ppm 600.0 605.21 0.52

CO High {AIM-017969: 8715 ppm 900.0 904.10 0.41

0, Zero K-024782: Zero N2 0.0 -0.06 -025

0, Low K-006565: 20.0 % 5.0 4.98 -0.08

0, Mid K-006565: 20.0 % 12.0 1194 -0.23

0, High K-006565: 20.0 % 209 20.89 -0.06

CO, Zero K-024782: Zero N2 0.0 -0.04 -0.19

CO, Low AAL-1876: 19.97% 50 5.01 0.04

CO,; Mid AAL-1876: 19.97% 10.0 10.04 0.21

CO; High AAL-1876: 19.97% 18.0 18.08 0.40

S0, Zero K-024782: Zero N2 0.0 0.09 0.09

SO, Low ALM-059619:; 9966 ppm 25.0 25.29 0.29

S0, Mid ALM-059619: 9966 ppm 50.0 50.19 0.19

SO, High §ALM-059619: 9966 ppm 85.0 85.14 0.14

THC Zero K-024782: Zero N2 0.0 -0.38 -038 |

THC Low | AAL-21508: 4960 ppm 25.0 24.56 -178 |

THC Mid AAL-21508: 4960 ppm 50.0 ¢ 49.96 -0.08 ]

THC High | AAL-21508: 4960 ppm 85.0 8463 044 |




CEM Calibration Error Data Sheet

== =
= W Analyzer Response
W ENVIRONNENTAL G ING.
Plant Name: Northwest Steel and Wire ANALYZER SPANVALUE (% or ppm)
sampling L ocation: EAF #8 Baghouse Inlet  |NOx: 1000
Date: 4/12/01 CO: 1000
>lant Rep.: Dave Long 0,: 25
Feam Leader: W.C. James CO;,: 20
“EM Operator: W.C. James S0;: 100
fime: Pre-Test Cals THC: 100
T CYLINDER VALUE |ANALY
o (Yeorppm) [
Ox Zexro K-024782: Zero N2 0.0
iOx Lov [ALM-029822: 905.3 ppm 250.0
{Ox Mid JALM-029822: 905.3 ppm 500.0
10x High |ALM-029822:905.3 ppm 850.0
0 Zero K-024782: Zero N2 0.0 -0.20 -0.02
'O Low ALM-017969: 8715 ppm 300.0 295.28 -0.47
D Mid ALM-017969: 8715 ppm 600.0 501.94 -0.81
‘0 High ALM-017969: 8715 ppm 900.0 903.04 0.30
hZero K-024782: Zero N2 0.0 0.08 0.32
', Low K-006565: 20.0 % 50 4.99 -0.02
, Mid K-006565: 20.0 % 12.0 1194 -0.24
, High K-006565: 20.0 % 20.9 20.86 -0.17
0, Zero K-024782: Zero N2 0.0 -0.06 -0.29
0O, Low AAL-1876: 19.97% 50 494 -0.32
0, Mid AAL-1876: 19.97% 10.0 9.97 -0.13
0, High AAL-1876: 19.97% 18.0 18.01 0.06
) Zero K-024782: Zero N2 0.0 0.31 0.31
), Low ALM-059619: 9966 ppm 25.0 25.40 0.40
), Mid | ALM-059619: 9966 ppm 50.0 51.04 1.04
); High | ALM-059619: 9966 ppm 85.0 84.21 -0.79
HC Zero K-024782: Zero N2 0.0 0.27 0.27
iC Low | AAL-21508: 4960 ppm 25.0 25.23 0.89
iC Mid AAL-21508: 4960 ppm 50.0 49.95 -0.10
I1C High | AAL-21508: 4960 ppm 85.0 84.86 -0.16

ST
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ARI ENVIRONMENTAL, INC.
EPA Method5
Model 522 Meter Box Calibration
Post-Test OrificeMethod
English Volume Units, English K' Factor

Modd #: APEX Date: 4/16/01
Serid # 901001 BarometricPressure.  29.29 in Hg
DRY GASMETER READINGS CALIBRATION ORIFICE READING
Temperature
Volume Volume Volume Tmi Tmo Ambient Temwrature
AH Time Initial Final Total Inlet Outlet Orifice K'FACTOR Vacuum Initia Final  Average
(inH20)  (min) (cu ft) cuft (cu ff) (JegF) (degF) SeriadNo (number) (G egF) (degF) (deg )
1.90 10.0 72223 80.098 7.875 Initial> 61 61 63 0.6235 18.000 60 60 60.000
Final > 62 62
190 10.0 80.098  87.987 7.889 Initial> 62 62 63 0.6235 18.000 60 60 60.000
Fina > 64 64
190 © 100 87.987  95.885 7898  Initial> 64 64 63 0.6235 18.000 60 61 60.500
Final > 65 65
METER CALIBRATION
METER FLOW  ORIFICE FLOW FACTOR, Yc An@
(cu ft) (cuft) (number) (in H20)
7.83%4 8.01 1.022 1.67
7.8308 8.01 1.023 167
7.8173 8.00 1.024 1.67

AVERAGE METER CALIBRATZON FACTOR, Ye 1023
FULL TEST CALIBRATION FACTOR, Yd ~ 0.994 % DIFFERENCE: -29 (+or- 5.0%alowable)



ARI Environmental, Inc.
Gas Meter Thermometer Calibration Data Form
Post-Test Calibration

Meter Box:
Calibrator:
Date:
Barometric:
Ambient Temp:

APEX 901001

MEL
4/16/01
29.29
61.00

Reference Thermometer: Altek Thermocouple Source

Reference |1 hermometer] Difference] | hermometer] Difference] | nermometern Rierence] 1 nermometen imerence
Temperature | Temperature| (%) mean| Temperature| (%) mean | Temperature ] (%) mean] Temperature| (%) mean
Altek intet inlet Qutlet Outlet Probe Probe Stack otack
0. 00 0.00 N/A 0.00 N/A 0.00 N/A 0.00 N/A
100.00 99.00 1.0 99.00 1.0 99.00 1.0 99.00 1.0
200.00 201.00 0.5 201.00 0.5 201.00 0.5 201.00 0.5
300.00 301.00 0.3 301.00 0.3 301.00 0.3 301.00 0.3
400.00 397.00 0.8 397.00 0.8 397.00 0.8 397.00 0.8
. 500.00 498.00 0.4 498.00 0.4 498.00 04  498.00 0.4
"~ Reference  |1hermometer] Difterence] | hermometer] Difference] | hermometer Difference
Temperature | Temperature] (%) mean| Ffemperature| (%) mean| Temperature] (%) mean
Altek Fiter Fiter Exit txIt Aux Aux
0. 00 0.00 N/A 0.00 NIA 0.00 N/A
100.00 99.00 1.0 99.00 1.0 99.00 1.0
200.00 201.00 0.5 201.00 0.5 201.00 0.5
300.00 301.00 0.3 30100 0.3 301.00 0.3
400.00 397.00 0.8 397.00 0.8 397.00 0.8
,500.00 498.00 0.4 498.00 0.4 498.00 0.4

e



ARI REFERENCE METHOD CEMS DATA
USEPA METHOD 205
DILUTION SYSTEM VERIFICATION

Company: Northwest Steel and Wire Anatyzer info
Location: Sterling, Illinois
Dilution System ID: 2336 Monitor type: SO2
Dilution Flow Rate: 4 Ipm Monitor range: 1000 ppm
Verification date: 4/10/01 Monitor Serial No.: ARI TECO 43C

Initial Calibration Data

Zero:  0.00 Zero: 0.84 Zero: 0.08
Low: 200.00 Low: 206.84 Low: 0.68
Mid:  450.00 Mid:  446.73 Mid: 0.33
High: 900.00 High: 892.51 High: 0.75
Dilution System Verification
Mid level gas type: USEPA Protocol 1 High level dilutiongas type: USEPA Protocol 1
Mid level concentration: 908.50 High level concentration:
Mid level tank serial # ALMQ08459 High level tank serial #:

Target concentrationNo. 1  908.50
Target concentration No. 2: 450.00

Dilution System Results
Target Concentration No. 1 Target Concentration No. 2
Instrument % difference Instrument % difference
Response from average* Response from average”
Trial No. 1:  909.81 0.43 TrialNo. 1. 456.36 0.38
Trial No. 22 904.67 0.14 TrialNo. 2. 456.76 0.29
Trial No. 3:  903.29 0.29 TrialNo. 3: 461.20 0.67
Average: 905.924 Average: 458.106

% Difference from target concentration:  0.28% % Difference from target concentration:  1.80%

Mid Level Callbration Gas Results
Instrument
Response
Trial No. . 903.59 Mid Level calibration gas concentration: 908.5
Trial No. 22 915.36 Average analyzerresponse:  909.45
Trial No, 3:  909.40 Percent difference: 0.10 *

C

* Must be less than 2 %
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Source File A M Filets Comb Translated at Fir Apr 20 13 59 14 2001
NWSW Furnace #8

Description
Description
Description
Description
Description
Description

Year
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001

Month

A B DAL D LEDDLDANDNDDAMRADLDDLD DN SBESEDNSNDDDNDDOBOBDNBAEDMEDNSLOEDNDDMDAEDMNMDDAMRADRANDDRDNDRDNDLDDIANADRNSEDLDLSDNMDDNDEDLDDNDNDDAMA-A

ScanChannet 1
Port Channel 1017
Chnl Tag 802
Chnl Unit ppm
Day Hour Minute Second
10 13 7 57 0240503311
10 13 8 12 0.240503311
10 13 8 27 0 240503311
10 13 8 42 0.831993103 Zero ppm $0Q2 Cal:
10 13 8 57  0.841175079 0.84 ppm $02
10 13 E] 12 0.839323044
10 13 9 27 0.839231491
10 13 9 42 90.84181976
10 13 9 57  200.6401203 250 ppm 802 Cal:
10 13 10 12 208.8399792  206.84 ppm 802
10 13 10 27  210.8378983
10 13 10 42  20.82976913
10 13 10 57 0.837364197
10 13 11 12 1154124603
10 13 11 27  438.8408508 450 ppm SO2 Cal:
10 13 11 42 448.9181519 446.73 ppm S02
10 13 11 57 452.4455566
10 13 12 12 776.493103
10 13 12 27 872.2770996
10 13 12 42  886.9324951 900 ppm SO2 Cal:
10 13 12 57 894.3717651 89251 ppm SO2
10 13 13 12 896.2401123
10 13 13 27 6202405033
10 13 13 42 450.2405033
10 13 13 57 7024050331
10 13 14 12 0.831993103
10 13 14 27 907.3967896
10 13 14 42 913.3285522 P-t, Trial 1
10 13 14 57  911.7320557 909.8 ppm SO2
10 13 15 12 908.7421875
10 13 15 27 905.4422607
10 13 15 42 6451097412
10 13 15 57 489.0200806
10 13 16 11 467.1734924
10 13 16 26 459.0839233
10 13 16 41 4551793823 P-2, Trial 1
10 13 16 56 454.3182373 456.4 ppm S02
10 13 17 11 459.0839233
10 13 17 26  456.8729858
10 13 17 41 168 4980316
10 13 17 56 35.14653778
10 13 18 11 12.87672424
10 13 18 28 5.025512695
10 13 18 41 4.B87397766
10 13 18 56 2,874946594
10 13 19 11 2.882951736
10 13 19 26 2880947113
10 13 18 41 56.70383835
10 13 19 56 11.35448837
1G 13 20 11 4.871458054
10 13 20 26 2.864051819
10 13 20 41 2.863832474
10 13 20 56  2.88250351
10 13 21 11 2.838941574
10 13 21 26 2.864931107
10 13 21 41 0897111893
10 13 21 58 0.851865768
10 13 22 11 0.853998184
10 13 22 26 (0.853839874
10 13 22 41 0.853094101
10 13 22 36 0.852369308
10 13 23 11 0.837312698

©

Met hod 205 Raw Dat a
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Year
2001
2001
2001
2001
2001

2001
2001
2001
2001
2001
2001
2001

2001
2001

2001

2001

2001

2001

2001
2001
2001

2001

2001

2001
2001
2001

2001
2001
2001

2001
2001

2001

2001

2001
2001

2001
2001
2001
2001
2001
2001
2001
2001
2001

2001
2001

2001
2001
2001
2001
2001
2001
2001
2001

2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001

Day Hour Minute Second

10 13 23 26 0.838279724

10 13 23 41 0853059769

10 13 23 56 27 22633382

10 13 24 11 72.79868317

10 13 24 26 187.2864838

10 13 24 41 4327928467

10 13 24 56 6105505371

10 13 25 11 705.5654297

10 13 25 26 7960784302

10 13 25 41 852 5379639

10 13 o5 56  886.8019409 P-1, Trial 2
10 13 %6 1 904.164917 9047  pprn $02
10 13 2% 26 902.8874512

10 13 26 41 924.8156738

10 13 26 56 924.5793701

10 13 27 11 925.4544087

10 13 27 26 925.822998

10 13 27 41 926.2488403

10 13 27 56 9350913086

10 13 28 11 914.9827881

10 13 28 26 921.0984497

10 13 28 41 9286553955

10 13 28 56 923 2680664

10 13 29 11 9241769409

10 13 29 26 321.0119324

10 13 29 41 64.17082214

10 13 29 56 20.07933044

10 13 30 11 8.642623901

10 13 30 26 4.8002285

10 13 30 41 4.891685486

10 13 30 56  2.91229248

10 13 31 11 4564544678

10 13 31 26  6.895494461

10 13 31 41 4,885082245

10 13 31 56 2.885839462

10 13 32 11 2.868721008

10 13 32 26 2.876728058

10 13 32 41 1999.615112

10 13 2 56 1551.388916

10 13 33 11 1039.834229

10 13 33 26 943.2371216

10 13 33 41 916.1446533

10 13 33 56 912.0513306

10 13 34 11 9125742188

10 13 2 26 903.2548828 P-1. Trial 3
10 13 34 41 904.8999634  903.3  ppm 502
10 13 34 56  904.8518066

10 13 35 11 900.1677856

10 13 35 26 903.9622803

10 13 35 41 902.0943604

10 13 35 56 550.8366699

10 13 36 11 481.3302612

10 13 36 26  463.1533203

10 13 36 41  459.0018921

10 13 36 56 457.3808594 P-2, Trial 2
10 13 37 11 4571679993 4568  ppm SO2
10 13 37 26 455.334259

10 13 37 41 457.1436462

10 13 37 56 373.8440247

10 13 38 11 90.05002594

10 13 38 26 21.10768509

10 13 a8 41 7.042339325

10 13 38 56 4.888572693

10 13 39 11 4.887307766

10 13 39 26 2.869167328

10 13 39 44 2875396729

10 13 39 56  298.590332

10 13 40 11 7621640625

10 13 40 26 881.670166

10 13 40 a1 892.9632568 A.V.Trial 1
10 13 40 56 9017750244  903.6  ppm SO2
10 13 41 11 902.8978882

10 13 41 26 916.7345581

Met hod 205 Raw Data
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Yeat
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001

Month

A DL DADEAEDASDEAEDLDBEDDAEDLDDDESEDAEDNEDDLEDSEDNDDDEDAEDMNMDDDAEDNEDNDNDDDADAMDNDAEDNDAEDNMDADMNMDERNMRADNDRARMNMDDANDNRARADNDNDLNDLDN

Day Hour Minute Second
10 13 41 41 9148278198
10 13 ] 56 919133667
10 13 42 11 9177989502
10 13 42 26 9186589966
10 13 42 41 3480281372
10 13 42 56 67 88948822
10 13 43 11 21 22245979
10 13 43 26 8909433365
10 13 43 41 5007619858
10 13 43 56 4890130997
10 13 44 11 288807106
10 13 44 26 2872058868
10 13 44 41 288250351
10 13 44 56 2878282547
10 13 45 11 2 876728058
10 13 45 26 2884057999
10 13 45 41 2879392624
10 13 45 56 286138916
10 13 48 11 2879838943
10 13 48 26 2871835709
10 13 46 41 2 876277924
10 13 46 56 2902519226
10 13 47 11 7292718506
- 13 - 26 881 6450195
13 41 911 9840698
10 13 47 56 911.4033813
10 13 48 11 920.2874756 A.V.Trial 2
10 13 48 26 915.3419189 915.4 ppm $02
10 13 48 41  911.8870239
10 13 48 56 913.9094238
10 13 49 11 597 0006104
10 13 49 26 652 666687
10 13 49 41 6735640259
10 13 49 56 6817938843
10 13 50 11 6815471191
10 13 50 26 6578120117
10 13 50 41 5060247192
10 13 50 56 469 089447
10 13 51 11  462.8340149 P-2, Trial 3
10 13 51 26 460.9425049 461.2 ppm SO2
10 13 51 41  461.3192139
10 13 51 56 459.6981506
10 13 52 11 370.9501953
10 13 52 26 68.50565338
10 13 62 41 15.40176392
10 13 52 56 6.904239655
10 13 53 11 4.887018204
10 13 53 26 2893619537
10 13 53 41 2.881170273
10 13 53 56  2.88250351
10 13 54 11 2.876728058
10 13 54 26 478.1115417
10 13 54 41 842.3973389
10 13 54 36 894.430603 A.V.Trial 3
10 13 55 11 917.0050049 909.4 ppm SO2
10 13 55 26 910.9385376
10 13 55 41 915.2443848
10 13 55 56 915.3599243
10 13 56 11 779.4970003
10 13 56 26 192.6295471
10 13 56 41 41.05096054
10 13 56 44 2766444397

Met hod 205 Raw Dat a

Page 3




Environics Series 4000: Calibration Table Report 4/20/01

I nstrument: 2336 MFC: 1
MAX Fl ow 5, 000. 00 aom
Cal Date: 04/ 03/ 2000 , 11:43:57

Ref erence Gas: NI TROGEN
Description: Factory M-C #1 Calibration Tabl e

Set Fl ow True Flow - Table is selected
250.00 281. 24
500. 00 548. 59
1, 000. 00 1, 083. 35
1, 500. 00 1,613. 21
2,000.00 2,143.52
2,500. 00 2,673.24
3, 000. 00 3,200.75
3,500. 00 3,730.76
4,000. 00 4,265.02
4,500. 00 4,801.33
5, 000. 00 5,338.12
| nstrunent : 2336 M-C: 2
MeX Fl ow: 5, 000. 00 aam
cal Date: 04/ 03/ 2000 , 11:44:57
Ref er ence Gas: NI TROGEN

Description: Factory MFC #2 Calibration Tabl e

Set Fl ow True Flow - Table is sel ected

250. 00 277.33

500.00 ' 541.71

| 1,000.00 ' 1,073.43
| 1, 500. 00 1,598. 12
2,000. 00 ¢ 2,123. 49
2,500.00 ' 2, 645. 22

3, 000. 00 3,167.01

' 3,500. 00 ¢ 3,685.11
! 4,000.00 4,202.60
4,500. 00 4,724.06
5,000.00 - 5,243.81




oni cs Series 4000:

[ngtrument:

Calibration Tabl e Report

2336

NMAX Fl ow:
Cal Date:

Ref erence @Gas:

0]

Descri pti on:

Set

nstrunent:

Fl ow
25.
50.

100.

150.

200.

250.

300.

350.

400.

450.

500.

00
00
00

00

00
00
00
00
00
00
00

2336

MAX Fl ow
Cal Date:

Ref erence Gas:

0]

Descri pti on:

Set

Fl ow
2.
5.

100

15.
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Il Scott Specidty Gases

ped 1290 COVBERMERE STREET
From: TROY M 48083
Phone: 248-589-2950 Fax: 248-589-2134

CERTIFICATE O F ANALYS SIS

SCOTT SPECI ALTY GASES PROJIECT #: 05-69004-00
PO#: ARl STOCK

CH CAGO WAREHOUSE | TEM #: 0501809 K

868 S| VERT DATE: 10/18/00

WOOD DALE L 60191

CYLI NDER #: K024782
FI LL PRESSURE: 2400PSI

PURE MATERI AL: NI TROGEN CAS# 7727-37-9
GRADE : ULTRA-H PURI TY
PURI TY: 99.9995%

MAXIMUM
IMPURITY CONCENTRATIONS
THC 0.5 PPM
02 0.5 PPM
CO 1 PPM
C02 1 PPM
H20 2 PPM

4/
.'/
ANALYST: /
/




RATA CLASS
Scott Specialty Gases Dual-Analyzed Calibration Standard

1290 COMBERMERE STREET, TROY,MI| 48083 Phone: 248-589-2950 Fax: 248-589-2134

:ERTIFICATE OF ACCURACY: EPA Protocol Gas

ssay Laboratory Customer
P.O. No.: BLANKET
COTT SPECJALTY GASES Project No.: 05-63914-001
290 COMBERMERE STREET ARI Environmental
ROY,MI 48083 951 Old Rand Rd #106

Waucondall. 60084
NALYTICAL INFORMATION

vis certification was performed according t0 EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
ocedure #G1; September, 1997.

ylinder Number: ALMO29822 Certification Date: 7/14/00 Exp. Date: 7/14/2002
ylinder Pressure* *®: 1900 PSIG

ANALYTICAL
MPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
RIC OXIDE 905.3 PPM +/- 1% Direct NIST and NMi

ROGEN - OXYGEN FREE BALANCE

Do not use when cylinder pressure is below 150 psig.

wnalytical accuracy is based on the requirements of EPA Protocal procedure G1, September 1997.

roduct certified as +/- 1% analytical accuracy is directly traceable to NIST or NMI standards.

ERENCE STANDARD

E/SRM NO. EXPIRATION DATE. CYLINDER NUMBER CONCENTRATION COMPONENT

Vi 1687 3/01103 AAL14464 1000. PPM NITRIC OXIDE

TRUMENTATION

"RUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE

MAN/951/010177 Q07/14/00 CHEMILUMINESCENCE

VALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r =Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve
"RIC OXIDE
2:07/07/00 Response Unit:MV Dale: 07114100 Response Unit: MV Concentration=A+ Bx + Cx2 + Dx3 + Ex4
0.00000 R1=100.0000 T1 =90.00000 Z1=0.00000 R1=100.0000 T1=89.90000 r=.999939 1687 I |
100.0000 22 =0.00000 T2 =90.00000 R2=100.0000 Z2=0.00000 T2=893.80000 Constants: A=5.117
0.00000 73 =90.00000 R3 =100.0000! 23=0.00000 T3 =89.80000 R3=100.0000 8=10.01091 c=0
Concentration: 906.1 PPM Avg. Concentration: 904.4 PPM D=0 E=0O

ial Notes:

PROVED BY:




Scott Speciaty Gases

1290 COMBERMERE STREET, TROY, Ml 48083

Phone: ( 248) 589-2950 Fax (248) 589-2134

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory . IL154-99
ARI ENVIRONMENTAL Scott Specialty Gases, Inc Purchase Order : -
ATTN: CRAIG JAMES 1290 Combermere Scott Project #: 541187
951 OLD RAND ROAD #106 Troy, MI 48083

WAUCONDA, IL 60084

ANALYTICAL INFORMATION

Thiscetificaion was performed according 6 EFA [ raceadility Protocol FOr Asssy and Certification of (Gasaous

Calibration Siandiards Froceiire GI . September, 1993,

Cylinder Number : ALMO017969 Certificate Date:  4/2/99 Expiration Date:  4/2/2002
Cylinder Pressure+: 1900 psig Previous Certificate Date:  None

ANALYZEDCYLINDER

Components Certified Concentration Analvtical Uncertainty*

Carben Monoxide 8715 ppm

Balance Gas: Nitrogen
. ‘#Donot use when cylinder presssure is below 150 psig.

% Analytical accuracy is inclusive of usual known error sources which at least include precision of the

+1% NIST Directly Traceable

Sment processes.

REFERENCE STANDARD
. Expiration Date
2638 6/1/2002

‘ Lfﬁ%{ﬁément/Model/Serial #

)::Horiba/OPE-135 4/2/99

Cylinder Number
ALMO014579

Last Date Calibrated

Concentration

Analytical Principle
Non-dispersivelnfrared

4954 ppm Carbon Monoxidein Nitrogen

First Triad Analysis

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

‘Second Triad Analysis Calibration Curve

n Mon oxide l Date: MSE? Response Units: mv .l Date: 4/2/99 Response | inits: mv Concentration:AOBxOCx%Dzs OE&‘
‘Ca.l bon | § <i-as T RTETS.00 T1=68.70 120,00 RY+?500  T1=6670 =1,00000 NTRM2638
. R2=75.00 . 22=000 °  T2366.70 R2s78.00 22=0.00 T2=66.70 Constants: A=12.099500000
Z3=000 _ T3=6670 R3=75.00 23=0.00 T3=66.70 R3=75.00 Betrresie ©=-0.537702700
Avg. Conc. of Cust. Cyl. 8715 ppm #vg. Conc. of Cust. Cyl: 6715 ppn D=0.006089433 €=0.000000000

Special Notes

Analyst

A

\%DN 'Y @A_?_/

q




Scott Specialty Gases

mioped 1290 COVBERVERE STREET

From- TROY M 48083
Phone: 248-589-2950 Fax: 248-589-2134
CERTIFI CATE OF ANALYSI S
GENERAL STOCK PRQJECT #: 05-68032-001
&/ O SCOTT SPECI ALTY GASES PO#: GENERAL STOCK
868 SI VERT DRI VE | TEM #: 0501024 K
DATE: 9/ 28/ 00
WOODDALE IL 60191

CYLI NDER #: K006565
FI LL PRESSURE: 2400PSI

PURE MATERI AL: AR CAS# 132259-10-0
GRADE : ZERO Al R
MAXI MUM
| MPURI TY CONCENTRATI ONS
02 CONTENT =20 TO 21%
THC 1 PPM

NALYST:




KATA CLASS

Im Scott Specialty Gases Dual-Analyzed Calibration Standard
1290 COMBERMERE STREET,TROY,MI 48083 Phone: 248-589-2950 Fax: 248-51

M

CERTIFICATE OF ACCURACY: Interference Free EPA Protocol Gas

Assay Laboratory Customer

P.O. No.: 1L240-00 ARI ENVIRONMENTAL
SCOTT SPECIALTY GASES Project No.: 05-64259-002
1290 COMBERMERE STREET 951 OLD RAND ROAD #106
TROY,M[ 48083 WAUCONDA IL 60084

ANALYTICALINFORMATION
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;

Procedure #G1; September, 1997.
Cylinder Number: AAL1B76 Certification Date: 7/126/00 Exp. Date: 7/126/2003

Cylinder Pressure* * *: 1928 PSIG

ANALYTICAL
COMPONENT CERTIEIED CONCENTRATION (Moles) ACCURACY* *  TRACEABILITY
CARBON DIOXIDE 19.97 % +/-1% Direct NIST and
NITROGEN BALANCE
** " Do not use when cylinder pressure is below 150 psig.
-+ Analytical accuracy is based on the requirements of EPA Protocal procedure G 1, September 1997.
Product certified as +/- 1% analytical accuracy is directly traceable to NIST or NMI standards.
EFERENCE STANDARD
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 1800 1/01/04 A021147 18.05 % CARBON DIOXIDE
INSTRUMENTATION
INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCI
FTIR System/8220/AABS300205 07/26/00 Scott Enhanced FTIR
ANALYZER READINGS
(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)
First Triad Analysis Second Triad Analysis Calibration Curve
CARBON DIOXIDE
Date:07/26/00 Response Unit:% Concentration=AtBx +Cx2 + Dx3 +Ex4
21=0.01030 R1=18.04533 T1=19.96223 r=0.999990
R2=18.05085 22=0.01640 T2=19.97346 Constants: A=0.000000
Z3=0.01760 T3=19.98460 R3=18.05380 B=1.000000 C=0.000000
Avq. Concentration: oo % D=0.000000 E=0.000000

APPROVED BY:
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Scott Specialty Cases

RATA CLASS

Dual-Analvzed Calibration Standard

1290 COMBERMERE STREET,TROY,Mi 48083

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory

P.O. No.: 1L300-99
SCOTT SPECIALTY GASES Project No.: 05-49459-002
1290 COMBERMERE STREET

TROY,M! 48083

ANALYTICAL INFORMATION

Phone: 248-589-2950 Fax: 248-589-2

Cusiomes

ARI ENVIRONMENTAL

MIKE BARTON

951 OLD RAND ROAD #106
WAUCONDA L 60084

This certification was performed according to EPA Traceability Protocol For Assay & Co:rtihv anon of Gaseous Calibration Standards;

Procedure #G1; September, 1997.

Cylinder Number: AAL21508 Certification Date: g, 20 Exn Date: $/02/2002
Cylinder Pressure * x 1900 PSIG
ANALYTICAL
COMPONENT CERTIFIED CONCENTRATION {Motles} ACCURACY ** TRACEABILITY
PROPANE 4,960 PPM +/- 1% Direct NIST and NN
NITROGEN BALANCE
hen cylinder pressure is below 150 psig.
( acy is based on the requirements of EPA Protocatl procedure GG1, September 19937,
as +/- 1% analytical accuracy is directly traceable to NIST or NMI standards.
EXPIRATION DATE ~ CYLINDER NUMBER CONCENTRATIUN COMPONENT
8/01/01 AALOLBY TYAS. e PROPANE
DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
08/02'9% FLAME IONIZATION
{Z=zero Gas R=Reference Gas T=Test Gas r = Correlation Coefficient)

First Triad Analysis Second Triad Analysis

Response Unit:MV
R1«=3097.000 T1=12781.00
22=0.00000 T2=12747.00
I3=12773.00 R3 =3097.000

4960, PPV

Calibration Curve

: Concentrntion= A+ Bx + Cx2 4+ Dx3 + Ex4
1200
A= 26.9428

1= 1.00000C0000
Constants;
B=0.237579713 € = 0.0000008364

0= E=




Scott Specialty Gases Dual-Analyzed Calibration Standard

1290 COMBERMERE STREET,TROY,M! 48083

Phone: 248-589-2950 Fax: 248-589-2134

™

ERTIFICATE OF ACCURACY: Interference Free EPA Protocol Gas

say Laboratory

Customer
P.O. No.:
OTT SPECIALTY GASES Project No.: 05-70559-011 C/O SCOTT SPECIALTY GASES
90 COMBERMERE STREET 868 SIVERT DRIVE
OY.MI1 48083

WOODDALE IL 60191

IALYTICAL INFORMATION

5 certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards:
sedure #G1; September, 1997.

inder Number: ALMO08459 Certification Date: 12/08/00 Exp. Date: 12/08/2003
inder Pressure* * *: 1900 PSIG

ANALYTICAL
PONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
‘UR DIOXIDE * 908.5 PPM +/- 1% Direct NIST and NMi
OGEN BALANCE

2 nor use when cylinder pressure is below 150 psig
alytical accuracy is based on the requirements of EPA Protocal procedure G1, September 1997
duct certified as +/- 1% analytical accuracy is directly traceable to NIST or NMI standards.

Protocol has been certified using corrected NIST $02 standard values, per EPA guidance dated 7/24/96 and will not correlate with uncorrected Protocols.

RENCE STANDARD

SRM NO. EXPIRATIGN DATE CYLINDER NUMBER CONCENTRATION CUMPONENT
1664 6/19/01 ALMO16015

2509. PPM S02/N2

ZUMENTATION
UMENT/MODEL/SERIAL#
rstem/8220/AABI400262

DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
11/09/00

Scott Enhanced FTIR

\LYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve
UR DIOXIDE *
2/01/00 Response Unit:PPM I Date: 12108100  Response Unit: PPM Concentration= A +Bx + Cx2 + Dx3 + Ex4
.15190 R1=2506.842 T1=910.9316 21=-0.08610 R1=2507.662 T1=908.6348 r=0.999990
i09.605 22=7.7171Q T2=906.8420 R2=2509.661 22=28.69000 T2=908.6507 Constants: A=0.000000
3110 T3=907.7590 A3 =2510.552 Z3=10.55240 T3=907.9922 R3 = 2509.676 8=1.000000 ¢ =0.000000
Mncentration: 908.5 PPM } Avg. Concentration: 9084 PPM D=0000000 E=0.000000

i

-

1OVED BY: /M %
Scott King /
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TEST REPORT

PARTICULATE EMISSION COMPLIANCE TEST PROGRAM
ELECTRIC ARC FURNACE #8 BAGHOUSE EXHAUST

NORTHWESTERN STEEL AND WIRE
STERLING; ILLINOIS

PREPARED FOR:

NORTHWESTERN STEEL AND WIRE
P.O. Box 618

Sterling, lllinois 61081

Phone: 815.625.2500

Fax: 815.625.8819

Attention: Mr. David Long

- A N
WENVIRONMENTALN INC.
ARI Environmental, Inc.
951 Old Rand Road, Unit 106
Wauconda. lllinois 60084
Phone:; 847.487.1580
Fax: 847.487.1587
Mr. Larry Goldfine
President

ARI PROJECT NO. 654-13

ARI TEST PLAN NO. 654-11

ARI PROPOSAL NO. 29800

NORTHWESTERN STEEL AND WIRE P.O. NO. 16357-01
NOVEMBER 29 - DECEMBER 1,2000 TEST PROGRAM
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;: —_—— ._=-.:- Section No.; 1
e SESeE Northwestern Steel and Wire: 654-13
a1 O Test Dates: 11/29, 11/30 & 12/1/00
\ W W% 3 Page: 1 of 7
SECTIONONE introduction

This report details the results of the comprehensive particulate emission compliance test
program conducted on the common positive pressure fabric filter baghouse exhaust system
serving electric arc furnace (EAF) #8 at the Northwestern Steel and Wire facility in Sterling,
lllinois.

The following test program was performed from November 29 through December 1, 2000.

Test Date Location Run No.

11/29/00 EAF #8
Common baghouse (compartments 1, 2, 3 and 4) 1

11/30/00 EAF #8
Common baghouse (compartments 9, 10, 11 and 12) 2

12/1/00 EAF #8
Common baghouse (compartments 19, 20, 21 and 22) 3

The test program was conducted by Mr. Bill Pearce, Mr. Steve Flaherty, Mr. Larry Goldfine and
Mr. Craig James of ARI Environmental, Inc. (ARI). Mr. Evan Buskohl, Mr. David Long and Mr.
Karrol Phillips of Northwestern Steel and Wire were present during the test program to monitor
process operations and coordinate the test program. The test program was witnessed by Mr.
Darrel Thomsen of the IEPA.

The average results of the test program for the discharge of the baghouse for EAF #8 are
summarized below:

Run 1 Run 2 Run 3 Average
EAF #8
Particulate concentration
gr/dscf 0.0014 0.0010 0.0004 0.0009

These results are below the allowable control device exit particulate concentration of 0.0052
gr/dscf required in 40CFR Part 60, Subpart AA, 60.272(a)(1).

1-1
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Sampling and Analytical Procedures

21  POSITVE PRESSURE BAGHOUSE TEST PROGRAM

Sampling was conducted on four baghouse compartments during each run. One Method 5
sampling train was used to sample the North Baghouse compartments and a separate Method 5
sampling train was used to sample the South Baghouse compartments as follows:

Test Date Run No. Baghouse Compartments
11/29/00 1 North land?2
South 3and 4

11/30/00 2 North 9and 10

South 11and 12

12/1100 3 North 21 and 22

South 19and 20

The sample time for each run for the North and South Baghouse locations was based upon the
total sample time to complete two furnace heats. Generally, the North Baghouse compartments
were tested each day during the first heat and the South Baghouse compartments were tested
during the second heat.

Test methods followed 40CFR, Part 60, Subpart AA and Appendix A, USEPA Methods 1-4, 3D
and 9.

2.1.1 Sampling Location (USEPA Method 1)

The positive pressure baghouse does not have an exhaust stack or acceptable sampling
location in the roof monitor to meet USEPA Method 1 criteria. Therefore, volumetric flow rates
were measured each day in the 20" x 20' baghouse inlet duct, and particulate sampling was
conducted in the North and South baghouse compartment housing directly above the tops of the
filter bags.

2.1.2 Gas Flow and Temperature (USEPA Method 2)

The velocity and temperature measurements at the baghouse inlet location were performed
daily prior to beginning each run. Eight sampling ports were located on the top of the 20" x 20’
baghouse inlet duct >2 diameters downstream and >0.5 diameters upstream from the nearest
geometry changes. Sampling was conducted at six traverse points in each of the eight
sampling ports for a total of 48 points. The measurements were conducted in accordance with
USEPA Method 2 as described in Section 2.2.2 of ARI's test plan dated November 2, 2000.

2.1.3 Stack Gas €O; and O, Content (USEPA Method 3)

The stack gas molecular weight was determined following USEPA Method 3. Gas samples
were collected in a 60-liter Tedlar bag using ARI's integrated bag collection system and
analyzed for CO,, O; and N (by difference) using a Hays Orsat type gas analyzer after each
sampling run.

2-1
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SECTIONTWO Sampling and Analytical Procedures

2.1.4 Stack Gas Moisture (USEPA Method 4)

Moisture sampling was conducted following USEPA Method 4 procedures.

2.1.5 Particulate Sampling (USEPA Method 5D)

The baghouse consists of 24 separate compartments numbered 1 through 24. Compartments
1- 4 were tested during Run 1, 9-12 were tested during Run 2 and 19-22 were tested during
Run 3.

Four ports were placed in each of the above compartments with two traverse points in each port
for a minimum total of 32 points per test (8 points per compartment). One Method 5 train was
used to traverse the two North baghouse compartments (16 traverse points) and a second
Method 5 train was used to traverse the two South baghouse compartments (16 traverse
points). This criteria meets the requirements specified in Section 4.2.2 and 4.2.3 of Method 5D.

Each baghouse compartment is 20" 3" wide by 18' 6" deep with 12' 1" catwalks. Therefore, the
longest probe that can be used to traverse inside each baghouse compartment was
approximately 10' and the traverse points in each port were located at ~ 5 and 10. The portsin
each compartment were located at approximate distances of 2.5' from each wall and §' between
the centroid of each port.

Sampling was conducted for 15 minutes a point at 16 points for a total of 240 minutes at each of
the North and South locations. Sampling was then continued at 15 minutes/point in reverse
order until the run was completed. The sample point readings were logged at 5-minute intervals
during each run.

The average volumetric flow rate measured at the baghouse inlet prior to beginning each test
was used to calculate the average gas velocity in each baghouse compartment using the
following equation:

1 Q To 1

J = _—f — x — _—

60 \ A T ) N
where:
J = average gas velocity at the measurement site (f/sec)
Q = inlet gas volumetric flow rate, dscfm
A = particulate measurement site cross sectional area, ft*
To = temperature of gas at particulate measurement site (°R)
T = temperature of gas at baghouse inlet measurement site (°R)
N = number of baghouse compartmentsin operation = 24

The average velocity at each measurement site was then used to calculate the isokinetic
sampling rate at each sampling point.

2-2
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SECTIONTWO Sampling and Analytical Procedures

2.1.6 Visual Emissions (Opacity) of EAF #8 (USEPA Method 9)

Visual emissions (VE) measurements were conducted simultaneously with the USEPA Method

5D particulate emission compliance runs in accordance with USEPA Method 9. ARY’s certified

visible emission observer visually monitored the baghouse exhaust roof monitors and recorded
the plume opacity of emissions (%) at 15-second intervals during each particulate sampling run.
No visible emissions were observed during this test program at this location.

Northwestern Steel and Wire's VE observer visually monitored the EAF #8 building exhaust
points for fugitive emissions and recorded opacity of emissions (%) at 15-second intervals
during each particulate sample run.

2.2 CALCULATION OF COMBINED DISCHARGE PARTICULATE CONCENTRATION

The allowable particulate concentration in accordance with 40CFR, Part 60, Subpart AA,
60.272(a)(1) is 0.0052 gr/dscf from the control device exit on EAF #8. The average particulate
concentration (gr/dscf) for the baghouse control device for each run was calculated using the
following equation:

+
c (Cwbh + Csph)

2
where:
C = Combined discharge average particulate concentration, gr/dscf
Cnon = Average North baghouse particulate concentration, gr/dscf
Csen = Average South baghouse particulate concentration, gr/dscf

2-3
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SECTIONTHREE | Test Results

The results of the test program conducted on November 29 through December 1,2000 are
summarized in Tables 3-1 through 3-3.

Table 3-1 presents the results of the North and South Baghouse Compartments testing. All
baghouse field data, summary calculation data and laboratory data are included in Appendix A

Tables 3-2 and 3-3 present the results of the opacity readings for the EAF #8 common
baghouse exhaust roof monitor and the EAF #8 shop exhaust, respectively. Opacity data are
included in Appendix B.

Furnace operational data are included in Appendix C.

Test equipment calibration data are included in Appendix D.
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SECTIONTHREE Test Results
TABLE 3-1: EAF #8 COMMON BAGHOUSE SUMMARY OF TEST RESULTS

TESTRUN 1 2 3

TESTDATE : 11/29/00 11/30/00 12/1/00

Baghouse Inlet Duct

Temperature, °F 111.5 105.6 151.6

Velocity, fps 42.1 45.1 48.4

Volume flow, acfm 1,009,188 1,082,194 1,161,397

Volume flow, scfm 908,594 986,950 982,852

Volume flow, dscfh 53,848,092 58,365,042 58,217,409

Moisture, % 1.2 1.4 1

COz, % by volume 2.0 20

0O;, % by volume 19.0 19.0
Baghouse Exhaust
Section NORTH SOUTH NORTH SOUTH NORTH SOUTH
Compartment land?2 3and 4 9and 10 11and 12 21 and 22 19 and 20
Temperature, °F 132.4 128.4 1349 127.0 123.3 115.9
Moisture, % 1.29 1.17 1.32 1.45 1.06 1.34
Particulate Sample
Time, min. 365 350 240 240 335 330
Volume, dscf 191.727 179.452 132.081 124.873 172.491 172.597
Isokinetic ratio, % 108.3 105.6 103.6 97.8 104.1 106.1
Total particulates, mg 14.2 19.2 10.7 5.1 49 4.0
Total Particulate
Concentration |

gr/dscf 0.0011 0.0017 0.0013 0.0006 0.0004 0.0004

Ib/dscf x 10°® 0.163 0.236 0.179 0.0901 0.0626 0.0511
Emissionrate

Ib/hr’ 4.40 6.35 5.21 2.63 1.82 1.49
" Based on 50% of flow through each section

- Ll 1 -/ .2
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FECTIONTHREE Test Results
TABLE 3-2: EAF #8 COMMON BAGHOUSE EXHAUST SUMMARY OF OPACITY RESULTS

RUN NO. 1 2 3

TEST DATE : 11/29/00 11/30/00 12/1/00

Average Opacity, % 0.0 0.0 0.0

Highest 6 min. average, % 0 0 0

Highest reading 0 0 0

Lowest reading 0 0 0

TABLE 3-3: EAF #8 SHOP EXHAUST SUMMARY OF OPACITY RESULTS

RUN NO. 1 2 3
TEST DATE 11/29/00 11/30/00 12/1/00
Average Opacity, % 0.4 0.0 0.0
Highest 6 min. average, % 5 0 0
Highest reading 10 0 0
Lowest reading 0 0 0

3-3
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EPA Method 5 Results Calculation Sheet

COMPANY: Northwestern Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: North Baghouse Compartments 1 and 2
TEST DATE: 11/29/00

RUNNO: 1
Input:
Pbar 29.25 "Hg Qst (total flow thru BH )
Vk 53.1 mi Vbavg:(ave velocity thru BH)
Mn 0.0142 grams Vmstd
Rt 365 minutes Dn (nozzle dia.)
DH 134 "Hz0 An (noule area)
Tmeter 58.0 °F Yd
Toutlet 132.4 °F
Calculations:

Percent isokinetic:
%I = ((0.0945) ® (To+4860) * (Vmstd))/ (Ps) * (Vbavg) * (Rt) * (An)* (1-Bws))

Volume of sample at standard
conditionson dry basis:
Vmstd = (17.64) * (Vm)* (Yd) * ((Pbar + DH) / 13.6) / (Tm)

Volume of water vapor in sample
at standard conditions:
Vwstd = (0.04707 £/ mi) * (Vic)

Fractionalmoisture contentof stack gas:
Bws = Vwstd I (Vmstd + Vwstd)

Particulate Concentration:
Grains particulate per dry standard cubic feet:
grldscf = ((15.43 grigm) *( M) ) / Vmstd

Pounds particulate per dry standard cubic feet:
Ib/dscf = ((2.205E-3 Ib/gm) " (Mn))/ Vmstd)

Particulate Emission Rate:

Pounds per hour of particulate:

Ib/hr = ((grldscf)/ (7000 grAb) * QsNorth (dscfh)
(Assumed Qs North BH = Qstotal/2 = 26,924,046 dscfh)

53,848,092 dscfh

1.72 fps

191.452 #*
1.00 inches

000545 ft*
1.002

English Units
992in. Ha €8°F

= 108.3 %l

= 191.727 dscf

= 2.499 scf

= 0.0129 Bwo

= 0.0011 gridscf

= 1.63€E-07 Ibidscf

= 4397 Ibihr



M oistur lation Summa

COMPANY: Northwestern Steel and Wire
LOCATION: Sterling, Illinois

SOURCE: North Baghouse Compartments 1 and 2

TEST DATE: 11/29/00

RUN NO: 1
INPUT
vm: 191.452 cubic feet
Yd: 1.002 dimensionless
Pbar: 29.25in. Hg
AH: 1.34 in. H,0O
Tm: 58.0 degrees F
Vic: 53.1 milliliters
CALCUIATIONS

Volume of sampleat standard
conditionson dry basis:

Vmstd = (17.64)(Vm)(Yd)(Pbar+AH/13.6)/(Tm)

Volume of water vapor in sample
at standard conditions:

Vwstd = (0.04707 cu. ft/ml)(Vic)

Fractional moisture content of stack gas:

Bws = Vwstd/(Vmstd+Vwstd)

Il

English Units
(29.92in. Hy, 68° F)

191.727 dscf

2.499 scf

0.0129
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EPA Method 5 Results Calculation Sheet

COMPANY : Northwestern Steel and Wire
LOCATION: Sterling, lllinois

SOURCE: South Baghouse Compartments3 and 4
TEST DATE: 11/29/00

RUN NO: 1

Input:

Pbar 29.25 "Hg Qst (total flow thru BH ) 53,848,092 dscfh
Vic 45.1 ml Vbavg: (ave velocity thru BH) 171 fps
Mn 0.0192 grams Vmstd 1835 ft’
Rt 350 minutes Dn (nozzledia.) 1.00 inches
AH 0.65 "H,O An (nozzle area) 0.00545 it
Tmeter 72.7 °F Yd 1.008
Toutlet 128.4 °F
English Units
Calculations: 12992 in Hg, 68° K)

Percent isokinetic:
%I = ((0.0945) ® (To+460) ® (Vmstd))/ ((Ps) * (Vbavg) * (Rt) ® (An) ® (1-Bws)) = 105.6 %I

Volumeof sampleat standard
conditionson dry basis:

Vmstd = (17.64) * (Vm) ® (Yd) * ((Pbar + AH)/ 13.6) / (Tm) = 179.452 dscf

Volumed water vapor in sample
at standard conditions:

Vwatd = (0.04707 ft*/ ml) * (VIc) = 2.123 scf

Fractional moisture content of stack gas:
Bws= Vwsd/ (Vmstd + Vwstd) = 0.0117 Bwo

Particul ate Concentration:
Grainsparticulate per dry standard cubic feet:
gr/dscf = ((15.43 gt/gm) ® (Mn)) / Vmstd = 0.0017 gridscf

Poundsparticulate per dry standard cubic feet:
Ib/dsef = ((2.205E-3 1b/gm) * (Mn)) / Vmstd) = 2.36E-07 Ib/dscf

Particul ate Emission Rate:

Pounds per hour of particulate:

Ib/hr = ((gr/dscf) / (7000 gr/lb) ® QsNorth (dscfh) = 6.352 Ib/hr
(Assumed Qs South BH = Qstotal/2 = 26,924,046 dscfh)



MoistureCalculation Summary

COMPANY:: Northwestern Steel and Wire
LOCATION: Sterling, lllinois

SOURCE: South Baghouse Compartments3 and 4
TEST DATE: 11/29/00

RUN NO: 1
INPUT
vm: 283.500 cubicfeet
Yd: 1.008 dimensionless
Pbar: 29.25in. Hg
AH: 0.65 in. H,O
Tm: 72.7 degreesF
Vle: 45.1 milliliters

LCUIATIONS

Volumeof sampleat standard English Units
conditionson dry basis (29.92in. Hg, 68° F)
Vmstd = (17.64)(Vm)(Yd)(Pbar+AH/13 6)/(Tm) = 179.452 dscf

Volume of water vapor in sample
at standard conditions:

Vwstd = (0.04707 cu. f/mi)(Vic) = 2.123 <cf

Fractional moisturecontent of stack gas:

Bws = Vwstd/(Vmstd+Vwstd)

0.0117
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COMPANY: Northwestern Steel and Wire
LOCATION: Sterling, Illinois

SOURCE: Baghouse Met
TEST DATE: 11/29/00

RUN NO: |
INPUT
CcOo, 2 %
0, 19 %
CcoO 0%
N, 79 %
Bws 0.0122 dimensionless
Stack Temp. 111.521 degrees F
Cp 0.84 dimensionless
Squareroot AP 0.7116 inches H,O
Pbar 29.25 inches Hg
Pstatic -1.25 inches H,O
Stack Area 400.00 sq. ft.

CALCULATIONS:

Dry molecular weight of stack gas:

Md = 0.44(%CO,) + 0.32(%0,) + 0.28(%N,+%CO)
Molecular weight of stack gas, wet basis:

Ms = Md(1-Bws) + 18(Bws)

Pitot tube coefficient:

Cp (from calibrationcurve)

Average velocity head of stack gas (sqroeet of AP):
Squareroot of AP, average

Average absol ute stack gas temperature:

Ts = stacktemp ( 111.5 )F + 460

Absolute stack gas pressure:

Ps = Phar + (Static Pressure/13.6)

Stack gas velocity:

Vs = 85.49(Cp)(sqroot AP X sqroot((Ts)(Ps*Ms)))
Stack gas volumetric flow rate:

acfm = (As}VsX60)

Stack gas volumetricflow rate, wet basis:
Qs(wet) = 3600(VsX AsX(Tstd*Ps)/(Ts*Pstd))
Qs(wet) = (3600(Vs)(As)(Tstd*Ps)/(Ts*Pstd)))/60
Stack gasvolumetric flow rate, dry basis:

Qs(dry) = Qs(wet)(1-Bws)

English Units
2992 in. Hg, 68°

29.08 Ib/lb-mole

28.944 ib/Ib-mole

0.84 dimensionless

0.7116 inches H,O

5715 degrees R

29.16 inchesHg

42.049 feet/second

1,009,188 acfm

54,515,627 scfh

908,594 scfm

53,848,092 dscth



M oistureDeter mination Using Wet Bulb/Dry Bulb Temperatures

Company: Northwestern Steel and Wire
Location: Sterling, Illinois

Source: Baghouse Inlet
Test Date: 11/29/00

Run#: 1
Input
Pbar 29.25 in. Hg
Static Pressure -1.25in. H,O
Wet bulb(tw 72 "Fahrenheit
Dry bulb (td) 111.5"Fahrenheit
Calculations

Absolute stack pressure:
Ps= Phar + (Static/ 13.6)

Saturated vapor pressure of dry bulb (svp):

Actual vapor pressure:
Vp = svp-[(2.336 x 107 x Psx (td-tw) X (1539+tw)]

Fractional moisture content:
Bwo = Vp/Ps

Percent moisture:
% moisture= Bwo X 100

20.16 in HyO

0.7907 in. Hg

0.3570 in. Hg

0.0122 Bwo

1.22 %



4

. I lculati ist
“Sheets 2 and 3 contain the actual printouts for moisture and volumetric flow calculation sheets.
Enter the raw data for calculationsin the spaces below:

Company: Northwestern Steel and Wire

Location: Sterling, lllinois
Source: Baghouse inlet
Test Date: 11/29/00

Run#: 1
Barometric Pressure 29.25 in. Hg
Static Pressure -1.25 in. H,0
% Oxygen (02) 19.0
% Carbon Dioxide (CO,) 20
Yo Nitrogen (N) 79
dp sqrt dp
A 1 0.46 0.678
2 051 0.714
3 0.52 0.721
4 0.52 0.721
5 0.56 0.748
6 0.38 0616
B 1 0.56 0.748
2 0.56 0.748
3 0.58 0.762
4 0.64 0.800
5 0.64 0.800
6 05 0.707
c 1 0.58 0.762
2 0.6 0.775
3 0.6 0.775
4 0.6 0.775
5 0.6 0.775
6 0.52 0.721
D 1 0.58 0.762
2 0.59 0.768
3 06 0.775
4 0.61 0.781
5 0.57 0.755
6 0.61 0.781
SUM 17.967

Ts
118
121
121
123
124
125
124
120
121
121
126
132
116
113
112
115
120
124
112
112
112
112
118
126

2868

Inlet Duct Area

Square Root of AP

Stack Temperature

Wet Bulb Temperature

Pitot Coefficient

dp
0.58
0.57
0.58
0.58

05
0.36
051
0.48
05

052
047
0.36
0.58
0.53
0.53
047
041
0.25
0.45
0.41
0.35
037
0.36
0.32
SUM

E

O NPEWN_DNERON_2OODONEBON_LOONPERON =

AVERAGE

400.000 sq. ft.
0.712 in. H,0
1115 F

720 F
0.840

sqrt dp Ts
0.762 109
0.755 108
0.762 108
0.762 109
0.707 112
0.600 116
0.714 104
0.693 104
0.707 103
0.721 103
0.686 103
0.600 101
0.762 103
0.728 105
0.728 102
0.686 100
0.640 96
0.500 98
0.671 101
0.640 100
0.592 100
0.608 100
0.600 100
0.566 100

16.188 2485
0712  111.521



SAMPLE FLOW RATE CALCULATION SUMMARY

COMPANY: Northwestern Steel and Wire
LOCATION Sterling, lllinois
SOURCE: Baghouse inlet

TEST DATE: 11129100
RUN NO.: 1

INPUT DATA North
No. of Baghouse Comp. In Service (N) 24
Compartment Area (Ac)’ 374.625 sq. ft.
Baghouse Inlet H OV Rate (Qi) 897,468 dscfm
Nozzle Diam( W 1.0 in.
Nozzle Area (As) 0.00845 sq. ft.
Baghouse Outlet Temp (To) 1324 deg F
Baghouse inlet Temp (Tin) 11162 degF
Meter temperature(Tm) 68.00 deg F
BAGHOQUSE COMPARTMENT VELQO TY
Vb = {(Qi)/N *(TofTin)*1/(Ac*60)]*To 1.724
wlo To 0.0029To = 1.7244
Desired Sample Flow Rate (icfm)
icfm = Vb*60"An*(1-Bwo)*Tm/To 0.487 cfm
wlo TmyTo use to cale ¢fm ateach pt 0.0009 *Tm= 0.487

To's cancel out

‘Compartment Dimensions 20' 3 x 186"

South

24
374.625 sq. ft.
897,468 dscfm
1.0 in.
0.00646 sq. ft.
128.4 degF
111.62 degF
72.70 deg F

1.713 fps
0.0029 *To =

0.601 cfm
0.0009 Tm =

1.7128

0.501



— VELOCITY TRAVERSE
———— o —
— TN AND
{3 . CYCLONIC FLOW VERIFICATION
PLANT i w
DATE ' / /24 /00
LOCATION STeztsn &
SOURCE SHF %Z Nl FThEE T
STACKLD. 207 X2 o /

BAROMETRIC P SUR;, 79,25 ’
OPERATORS Bc/RP/ET]SF SCHEMATIC OF TRAVERSE POINT LAYOUT

runno. ! STATIC,in H0_—/,25 RUNNO. [ STATIC,in H0 —// 25

| TRAVERSE | VELOCITY | STACK| YAW TRAVERE | VELOCITY | STACK | YAW
POINT HEAD | TEMP. | ANGLE POINT. ‘ HEAD | TEMP | ANGLE !
NUMBER | (4p),in. H:0 | (Ts), °F o NUMBER | (Ap),in. H:0 | (Ts),°F o
A I obp ]G 12 £ /| o5 /67 | O
AN j\/ e 2 2| oF ,ﬁg 2
31 &5 121 2 o) 2,
Yl o2 112312 G| 038 /08 | =
Xl oSk | | 4 o350 /i /
bl 038R (NS | & 6| ©0.36 | b [
Ay 6,56 [y ]| =2 Z_ 1l oSl Y | %
T 0.6 I)n 7 E 2| 048 [y |3
31 658 Ay | & 3 o0 [ /03 [ 3
Yl o.b7 |h) | @ Yyl o.52 |3 7
R 06 | pb | & Y| o047 /B s
6] Ogp 3, 1 35 $ | 636 l/f jil 5
& (| oS58 [l | = & 1| oS58 3| S
2| 0.6 1113 | 2 2| HS3 e |5
2| 0D 1 | = 7 10633 /v | 6
Y1 060 |17 | = 3 047 10D G
¢ 0‘60 120 2 5/ O.UIA 94 g
ol €32 124 | | ¢ | 0,4 | 9 S
D (|65 |l | O B 1 o.ys | Lol 7
2| 657 jtz- | O L oY /00 | 7
3| 0,60 [/t | © 2 | ©.35 /0 | &
Ul bl iz, | 2 g | 027 |02 | %
1 037 /10 | 3 S 1 03 1y00 | 7
e | O] lsz46 | ] L | 032 /o2 G

' AVERAGE ! ] ‘ AVERAGE




EPA Method 5 Results Calculation Sheet

COMPANY: Northwestern Steeland Wire
LOCATION: Sterling, lllinois
SOURCE: North Baghouse Compartments9 and 10
TEST DATE: 11130100

RUNNO: 2
Input:
Pbar 29.25 "Hg Qst (total flow thru BH )
Vic 376 ml Vbavg:(ave velocity thru BH)
Mn 0.0107 grams Vmstd
Rt 240 minutes Dn (nozzle dia.)
DH 1546 "H,0 An (nozzle area)
Tmeter 120.6 °F Yd
Toutlet 134.9 °F
Calculations:

Percent isokinetic:
96F ((0.0945) * (To+460) ® (Vrnstd)) / ((Ps) * (Vbavg) * (Rt) * (An) * (1-Bws))

Volume of sample at standard
conditions on dry basis:
Vmstd = (17.64) * (Vm) * (Yd) * ((Pbar + DH) / 13.6)/ (Tm)

Volume of water vapor in sanpl e
at standard conditions:
Vwstd = (0.04707 t*/ml) * (Vic)

Fractional moisture content of stack gas:
Bws = Vwstd I (Vmstd + Vwstd)

Particulate Concentration:
Grains particulate per dry standard cubic feet:
gridscf = {(15.43 grigm) * (Mn)) / Vrnstd

Pounds particulate per dry standard cubic feet:
Ib/dscf = ((2.205E-3 Ib/gm) © (Mn)) / Vrnstd)

Particulate Emission Rate:

Pounds perhour of particulate:

Iblhr = ((grldscf) /(7000 grAb} * QsNorth (dscfh)
(Assumed Qs North BH = Qstotal/2 = 29,182,521 dscfh)

58,365,042 dscfh

1.90 fps

147.754
100 inches

0.00545 ft*
1.002

English Units
{29.92 in. Ha. 68° F)

= 103.6 %l

= 132.081 dscf

= 1770 scf

= 0.0132 Bwo

= 0.0013 grldscf

= 1.7SE-07 Ibidscf

= 5.213 Iblhr



Moisture Calculation Summary

COMPANY : Northwestern Steel and Wire
LOCATION: Sterling, Illinois

SOURCE: North Baghouse Compartments9 and 10

TEST DATE: 11/30/00

RUN NO: 2
INPUT
vm: 147.754 cubic feet
Yd: 1.002 dimensioriless
Pbar: 29.25 in. Hg
AH: 1.55 in. H,O
Tm: 120.6 degreesF
Vlic: 37.6 milliliters
CALCUIATIONS

Volume of sample at standard
conditionson dry basis:

Vmstd = (17.64)(Vm)(Yd)(Pbar+AH/13.6)/(Tm)

Volume of water vapor in sample
at standard conditions:

Vwstd = (0.04707 cu. f/mi)(Vic)

Fractional moisture content of stack gas:

Bws= Vwstd/(Vmstd+Vwstd)

English Units
(29.92 in. Hg, 68° F)

132.081 dscf

1.770 scf

0.0132
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EPA Method $ Results Calculation Sheet

COMPANY : Northwestern Stedd and Wire
LOCATION: Sterling, Illinois
SOURCE: South Baghouse Compartments11 and 12
TEST DATE: 11130100

RUN NO: 2
Input:
Pbar 29.35 "Hg Qst (total flow thru BH)
Vie 39 ml Vhbavg: (ave velocity thru BH)
Mn 0.0051 grams Vmstd
Rt 240 minutes Dn (nozzle dia)
AH 0.85 "H,0 An (nozzle area)
Tmeter 107.2"F Yd
Toutlet 127" F
Calculations:

Percent isokinetic:
%l = ((0.0945) ® (To+460) ® (Vrnstd))/ ((Ps) ® (Vbavg) ® (Rt) ® (An) ® (1-Bws))

Volume of sample at standard
conditions on dry basis:
Vmsd = (17.64) * (Vm) ® (Yd) * (Pbar + AH) / 13.6) / (Tm)

Volume of water vapor in sample
at standard conditions:

Vwstd = (0.04707 f* 7/ ml) ® (VIc)

Fractional moisture content of stack gas:
Bws= Vwsad/ (Vmstd + Vwstd)

Particulate Concentration:
Grains particulate per dry standard cubicfeet:
gr/dscf = ((15.43 gr/gm) ® (Mn)) / Vmstd

Poundsparticulate per dry standard cubicfeet:
Ibldscf = ((2.205E-3 Ib/gm) ® (Mn)) | Vmstd)

Particulate Emission Rate:

Poundsper hour of particulate:

Ib/hr = ((gr/dscf) / (7000 gr/1b) ® QsNorth (dscfh)

(Assumed Qs South BH = Qstotal/2 = 29,182,521 dscfh)

58,365,042 dscfh
1.87 tps

135.43 ft®
13D inches

0.00545 ft’
1.008

English Units
J29.92in. Hg. 68" B}

= 97.8 %I

= 124.873 dscf

= 1.836 <cf

= 0.0145 Bwo

= 0.0006 grldscf

= 9.01E-08 Ib/dscf

= 2.628 Ib/hr



Moisture Calculation Summary

COMPANY : Northwestern Steel and Wire
LOCATION: Sterling, lllinois 0
SOURCE: South Baghouse Compartments 11 ard 12
TEST DATE: 11/30/00
RUN NO: 2

vm: 135.430 cubic feet

Yd: 1.008 dimensionless
Pbar: 29.35 in. Hg

AH: 0.85 in. H,O

Tm: 107.2 degrees F
Viec: 39.0 milliliters

CALCUIATIONS

Volume of sample at standard English Units
conditions on dry basis: (2992 in. Hg, 68° F)

Vmstd = (17.64)(Vm)(Yd)(Pbar+AH/13.6)/(Tm)

124.873 dscf

Volume of water vapor in sample
at standard conditions:

Vwstd = (0.04707 cu. ft/ml)(Vic) 1.836 scf

Fractional moisture content of stack gas:

Bws = Vwstd/(Vmstd+Vwstd) 0.0145
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FIELD DATA SCIIEMATIC OF STACK

PLANT Mﬁ@[}_@g AMBIENT TEMPERATURE F4%  PROBE HEATER SETTING /&>  [WEIGHT OF PARTICULATECOLLECTED, mg | A- . B=
DATE __ // - 3OH-Q0 BAROMETRIC PRESSURE, HEATER BOX SETTINQ__/$7 FILTER NO. o ——
LOCATIONSYerfh g L ASSUMED MOISTURE % METER H 5 SAMPLE FLTER  |PROBE /7~ N\a N
OPERATOR SZ 492 & . PROBE LENGTH,In. C4FACTOR _ 0, 8%/ ANAL WEIGHT { N
STACKNO. Sputh Baglauss  NOZZIEDAMETERIn. _ /Y YFACTOR_ 4, OO% TARE WEIGHT \ g '
RUNNO, _ 2 STACK DIAMETER, In. WEIGHT GAIN \v /| -L-l\_g‘_j“
SAMPLE BOX NO. PRESSURE TOTAL T cmonmcion '

METER BOX NO. £04//2 8 DIFFERENTIAL GAS SAMPLE | | TEMP i [
: ACROSS ORIFICSH TEMP AT OF GAS LEAVING PUMP
CLOCK | TRAVERSE| SAMPLING | STATIC STACK | VELOCITY |METER GAS SAMPLE{ _DRY GAS METER SAMPLE BOX |CONDENSER OR VAGUUM
TIME POINT TIME PRESSURE | TEMP | HEAD @aH) in.H,0 VOLUME INET | OUTLET TEMPERATURE {LAST IMPINGER in., Hg

NUMBER | (@)min. | fn, H,Q) | Te)°E | (4P ﬁ@ ACTUALIDESIREDI _(Vm), # Im, \F | (Tm upE °E ’F

030 o - O\ — | —1.85 H5. 84| 4 (A /55 LS /
035 -/ r [AR .95 72%5 | 20! 9s / S /
1040 | - 7 iR0O: /.0 00 . 6 106 9# \ 5O i/

o Y] /5 /17 98 3.4 | (o8| 97 ) EXo) /
[TE- AV ) — — — ot — — ,é, — /]
/(33 -2 | 20 1O2 .98 07,0 Z7A Y] 1
/(3% ~A | A5 /09 T4 £809.0 | /05 | 9& - S3 /

14 -A| 3o /13 20 2.8 | 10& | 26 3 /
n481/5-3 1 35 ZE . 79 4.8 | /oL | 9€ . 5 /
/53] -2 | /6 /9 79 57.6 |/ (9% = 7
(58] -3 | 45 IAL- 79 04 1710 | Z# 4 {
103 V& -4 £0 /20 9 i 109 e <sx ]
R2o8| -4 | 55 /32 -7 £25.9 /e | @ s /

A3 | —~4 | &0 /37 LBl 8.3 | /10 | 98 S5 /
218 |/5- g 61 5 IZ% . 3,;2 22).4 | / /o;g2 %Z %‘g ;
Zggg - () / Q égﬁg 2 17 ] /

. 13_&% -5 | 25 IAF B2 32/ 12 | 707 K4 /
[233115-& 30 [ 30 1 92 232.9 | 7(3 | Jor e ]
228 -4 g5 /[ AF L 82 2y 2.6 | 704/ | fOR 59 {

1244 -6 qo [ 25 85 G45.8 | 119 | 10X . £9 i
1248 j5-2 | Qs ] 30" - 28,4 | iudqd | JoR £ /
J253| /5-F | /00 [35] 4n .86 £50.3 | /13 | /03 €O [

w288 -2 | 05 (40 26 Z5¢, /e | /03 &/ %

TQTAL 27170 [7-7
AVERAGE 123.4

VOLUME OT—O}L_IQM IMPINGER SILICA GEL LEAK CHECK
WATER COLLECTED VOLUME (mi) OR WEIGHT (g) | WEIGHT ORSAT MEASUREMENT| TIME | CO,{ O, |CO SYSTEM PREZOE CFMat 15" Hg
1 2 3 4 g POST:Q, CFMat 15" Hg
FINAL 14 /00 < 2235 | 2 "PITOT PRE: + _t
INITIAL 0ulliBull Omt | SG gg% 3 POST: + 174
LIQUID COLLECTED AW Z 4 -
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ARI |

Ermvironmental ine.

le&f/ )MMB!ENT TEMPERATURE 45@/5

FIELD DATA

SCHEMATIC OF $TACK

PLANT PROBE HEATER SETTING [WEIGHT QF PARTICULATE COLLECTED, mg | A= 8=
DATE __//-3-060 BAROMETRICPRESSURE HEATER BOX SETTING FILTER NO.
LOCATION $tevihg. Z& ASSUMED MOISTURE % METER H AMPLE FILTER  |PROBE
OPERATOR S & Z(x PROBE LENGTH,In. C4 FACTOR FINAL WEIGHT
STACKNO. & Bagéggég J34/4 NOZZLE DIAMEYERM. _ 7° Y FACTOR TARE WEIGHT
RUNNO, o2 STACK DIAMETER, In. WEIGHT GAIN
SAMPLE BOX NO PRESSURE TOTAL | Dosumenot |-
METER BOXNO. _ A% /28 DIFFERENTIAL GAS SAMPLE TEMP
ACROSS ORIFIC TEMP AT OF GAS LEAVING PUMP
CLOCK | TRAVERSE[ SAMPLING | STATIC STACK | VELOCITY |METER GAS SAMPLE|. DRY GAS METER SAMPLEBOX |CONDENSEROR VACUUM
TIME POINT TIME PRESSURE | TEMP HEAQ @H) In.H,0 VOLUME s INLET’ OUTLET TEMPE’RATURE LAST lhfPINGER In., Hg
NUMBER (@)min.  n H.Q\ 1 TLF | (APAP | ACTUAI DESIREDY _(vm). ff Im | (T rdeF, £ F
456 | j4-+ %?r 75 _fg /?.% At} _ .85 Glb.2 | L /&& (55 532 §)
/15D -+ | HXO L A3 LSE Q9.1 | 7R | 1O2 P EXs |
HES | -F | A2S /# 85 all.q | 1252 | /5 ( Y4 /
50 1 4-8 1 30 (L3 85 9292.28 | 112 ) 57 |
156 | ~8 1 A35 /1] .85 4272, 2| /75 | /63 N/ 5 |
SBF 4 54| =L | AHO - A F._ -2 Q3D. 574 faay | A==% 58 f
577 '
TOTAL 121
AVERAGE - 270> RS \S(@ et 2
VOLUME OR WEIGHT OF LIQUID | IMPINGER SILICA GEL LEAK CHECK
WATER COLLECTED VOLUME {mi) OR WEIGHT (g) | WEIGHT ORSAT MEASUREMENT| TIME {CO,| O, |CO SYSTEM PRE: . &€X5" CFMat 15 Hg
1 121 a 4 0 1 POST: 0@ CFMat 15" Hg
FINAL 45 2 . PTOT  PRE # % oK,
INITIAL (O] Ol | 56 3 POST: + v OK_
LiQuID COLLECTED 4 |
TMTAL Al EBOTEM lanmantbi el se st




ARI)

Environmentsl ine., FIELD DATA . SCHENALIC DF' STACK
PLANT Mggﬁ'_&eg[ ()iremBiENT TEMPERATURE §5%F PROBE HEATER SETTING_/S5" [WETGHT OF PARTIGULATE COLLEGTED, g | A- B=
DATE __//- 20 -&D BAROMETRIC PRESSURE HEATER BOX SETTING 2 5D [FILTERNO.
LOCATION S{y_n/@#: Tl ASSUMED MOISTURE % ___ o/ METER H LES |SAMPLE _ FILTER _|PROBE AT
OPERATOR_SE—- & PROBE LENGTH,In. Cy FACTOR B FINAL WEIGHT : -t-
STACK NO Serrthn Z; Jaus #3-M4NOZZLE DIAMETERn. __ " YFACTOR __ /[, 0% TARE WEIGHT o B !
RUNNO. _ STACK DIAMETER, In. WEIGHT GAIN ' ek
SAMPLE BOX NO. PRESSURE TOTAL e " cromanchion
METER BOX NO. 4041 23 DIFFERENTIAL GAS SAMPLE ' TEMP
, : ACROSS ORIFICH TEMP AT OF GAS LEAVING PUMP
CLOCK | TRAVERSE| SAMPLING | STATIC STACK | VELOCTY |METER GAS SAMPLE|__DRY GAS METER SAMPLE BOX |CONDENSER OR VAGUUM
TIME | POINT | TIME PRESSURE | TEMP [ HEAD (aH) I, H,0 VOLUME INLET | OUTLET | TEMPERATURE |LAST IMPINGER In., Hg
. NUMBER | (@lmin. | (n.H,Q) | (TL°F | (4P (/aP) | ACTUALIOESIRED] _(Vm), ff Im | (T o ppliE ’F °F
PN VA A N R -2 B I el W A A &1 {
ﬁ -g | /IS5 (A 85 859.82 | /75 | /04 7z &/ /
mET-| (315 | | ‘ {
i3] -£ | RV [(5 85" B2 .6 | 776 | /07 N ;
eriy 14321 - - - - — —_ \ —
1326 | /4-1 ) /25 23 L35 {{“@? 41 /S | L8, / 4 K /
1231 /1,30 _AS 85 2| )6 | 08 \g, &3 /
133 | -/ 1725 Fa &5 G201 1/6 | 16T 63 /
(341 | /-2 146 ] 3% gS 273, 2 [ iz | 6 5 /
R -2 1| (145 2P 55 6.6 1 /6 | /06 56 4
1357 ~ARA | 150 /34 ES 9.4 | [/ /06 25 {
(356 | /4 -3 | 1535 135 85 Lol | 22, | 2% Y4 /
Hor ] =3 | 160 /32 25 25, | 716 | 06 57 /
- /HOE -2 | (&S /39 . %é J%g?. g lig | A6 £$=2 /
4il [/4-4 | 1F0 | 3] 2 56 D4 LUE 206 L4 /
4k 2 BWEZS 291 Lt g893.8 | /158 | JO&: Y74 4
4 1HAl -H 1% 13} : L5 bel | /1S | 4OR | Exo4 /
AL | /4 -85 &S Y} £% 249. 4 | /3 o5 Y4 /
143 -Z | /90 /45 .80 2.3 | /14 | bS sy [
11436 -5 | 195 |45 L3 905, /| | /4 | /905 . 5% 1
4] 1-6 | 2060 (43 5 907.4 | 77/ (04 53 i
1446 -€ | 205 | 3% 85 Q0. F | il /03 53 1
Y5/ -€ | 210 132 -85 _1912.5 | pRA | /63 53 /A
TOTAL 22¢5/1 A%
AVERAGE 122.0 _ e
VOLUME OR WEIGHT OF LIQUID | IMPINGER SILICA GEL - : LEAK CHECK.
WATER COLLECTED _ | “VOLUME mi) OR WEIGHT (g) | WEIGHT ORSAT MEASUREMENT] TIME | €0,] 0, |cO SYSTEM PRE: ,(35 CFMat 15' H)
1 1213 14 g 1 .- ____POST: CFMat15 H) |
FINAL %’ i 2 i PITOT  PRE T
INTIAL TR P | & o | SG | Job, | 3 ' _ POST: 1
LIQUID COLLECTED [ 4 4 4 -




val ic Flow Rate Cakulati

COMPANY : Northwestemn Steel and Wice
LOCATION: Sterling, lllinois

SOURCE: Baghouse Inlet
TEST DATE: 11/30/00

RUN NO: 2
INPUT
CO, 2 %
0, 19 %%
cO 0%
N, ™ %
Bws 0.0144 dimensionless
Stack Temp. 105.646 degrees ¥
Cp 0.84 dimensionless
Squareroot AP 0.7676 inches H,O
Pbar 29.35 inchesHg
Pstatic -1.60 inches H,O
Stack Area 400.00 sq. ft.
CALCULATIONS:

Dry molecular welght of stack gas

Md = O.44(%COs) + 0.32(%0,) + 0.28(%N,+%CO)
Molecular weight of stack gas, wet basts:

Ms = Md(1-Bws) + 18(Bwas)

Pitot tube coefTicient:

Cp(from calibrationcurve)

Average velocity head of stack gas (sqreat of AP):
Squar e root of AP, average

Average absolute stack gas temperature:
Ts=stacktemp(  105.6 )°F +460

Absolute stack gas pressure:

Ps= Pbar + (StaticPressure/13.6)

Stack gas veocity:

Vs = 85.49(CpXsqroot AP)(sqroot((Ts){(Ps*Ms)))
Stack gas volumetric flow rate:

acfm = (As)VsX60)

Stack gasvolumetric flaw rate, wet basis:
Qs{wet) = 3600(Vs)As X(Tstd*Ps)/(Ts*Pstd))
Qs(wet) = (3600(Vs)(AsX(Tstd*Ps)/(Ts*Pstd)))/60
Stack gasvolumetric flow rate, dry basis:

Qs(dry) = Qsa(wetX1-Bws)

English Units
13092 in, He, 68° )

29,08 1b/1b-mole

28.921 ib/ib-mole

0.84 dimensionless

0.7676 inchesH,0O

565.6 degrees R

29.23 inches Hg

45.091 feet/second

1,082,194 acfm

59,216,989 scfh

986,950 scfm

58,365,042 dscfh




M oistur e Deter mination Using Wet Buib/Dry Bulb Temper atures

Company: Northwestern Steel and Wire
Location: Sterling, Illinois

Source: Baghouse Inlet
Test Date: 11/30/00

Run# 2
Input
Pbar 29.35in. Hg
Static Pressure -1.6in. H,O
Wet bulb(tw 72 "Fahrenheit
Dy bulb (td) 105.6 " Fahrenheit
Calculations

Absolute stack pressure:
Ps= Pbar + (Static/ 13.6)

Saturated vapor pressureof dry bulb (svp):

Actual vapor pressure:
Vp = svp-[(2.336 x 10”7) x Psx (td-tw) x (1539-+tw)]

Fractional moisture content:
Bwo = Vp/Ps

Percent moisture:
% moisture= Bwo x 100

29.23 in H,0

0.7907 in. Hg

0.4206 in. Hg

0.0144 Bwo

1.44 %



SAMPLE FLOW RATE CALCULATION SUMMARY

o

COMPANY: Northwestern Steeland Wire

LOCATION Sterling, lllinois
SOURCE: Baghouse inlet
TEST DATE:  11/30/00

RUN NO.: 2
INPUT DATA North
No. of Baghouse Comp. In Service (N) 24
Compartment Area (Ac)' 374.625 sq.R.
Baghouse Inlet Flow Rate (Qi) 972,751 dscfm
Nozzie Diam (Di) 10 in.
Nozzle Area (As) 0.00546 sg. ft.
Baghouse Outlet Temp (To) 1349 deg F
Baghouse inlet Temp (Tin) 105.65 deg F
Meter temperature (Tm) 120.60 deg F
BAGHOUSE COMPARTMENT VELOCITY
Vb = [(Q)/N *(To/Tin}*1/(Ac*60){*To 1.896
wlo To 0.0032 *To =
Desired Sample Flow Rate (lcfm)
lefm = Vb*60*An*(1-Bwo)"Tmv/To 0.597 cfm
w/o Tm/To use to cale cfm at each pt 0.00103 *Tm =

To's cancelout

'Compartment Dimensions 203" x 18%6"

South

24
374.626 sq. R.
972,761 dscfm

1.0 in.
0.00548 sq. ft.

127 deg F
105.65 degF
107.20 degF

1.871 fps
1.8965  0.0032 *To =

0.583 cfm
0.697 0.0010 *Tm =

1.8713

0.583
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Sheets 2 and 3 contain the actual printouts for moisture and volumetric flow calculation sheets.
Enter the raw data for calculationsin the spaces below:

Company: Northwestern Steel and Wire

Location: Sterling, lllinois
Source: Baghouse Inlet
Test Date: 11/30/00

Run#: 2
Barometric Pressure 29.35 in. Hg
Static Pressure -1.6 in. H20
% Oxygen (O2) 19.0
% Carbon Dioxide (COy,) 20
% Nitrogen {Ny) 79
dp sqrt dp
A 1 0.45 0.671
2 0.53 0.728
3 0.6 0.775
4 0.64 0.800
5 053 0.728
6 0.49 0.700
B 1 0.58 0.762
2 0.61 0.781
3 069 0.831
4 0.68 0.825
5 0.64 0.800
6 0.48 0.693
C 1 0.65 0.806
2 0.63 0.794
3 0.6 0.775
4 0.62 0.787
5 0.66 0.812
6 0.48 0.693
D 1 0.58 0.762
2 0.62 0.787
3 0.6 0.775
4 0.63 0.794
5 0.62 0.787
6 0.48 0.693
SUM 18.357

Ts
112
112
114
114
116
117
111
111
111
114
116
118
108
109
109
109
112
112
106
106
106
106
106
106

2661

Inlet Duct Area
Square Root of AP
Stack Temperature
Wet Bulb Temperature
Pitot Coefficient
dp
0.58
0.66
0.61
0.63
0.63
047
0.69
0.6
0.66
059
0.6
0.48
0.65
0.65
0.66
0.67
059
051
05
0.62
0.6
0.68
0.55
042
SUM

E

O NAWN=200EGN=000EWN=2000MRWGCN-=

AVERAGE

400.000 sq- ft.

0.768 in. H,0
1056 F
720 F
0.840
sqrt dp Ts

0.762 105
0.812 102
0.781 102
0.794 102
0.794 100
0.686 100
0.831 100
0.775 100
0.812 100
0.768 100
0.775 100
0.693 95
0.806 103
0.806 103
0.812 100
0.819 100
0.768 100
0.714 98
0.707 100
0.787 100
0.775 100
0.825 100
0.742 100
0.648 100

18.490 2410

0.7676 105.65
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EPA Method 5 Results Calculation Sheet

COMPANY: Northwestern Steel and Wire
LOCATION: Sterling, lllinois
SOURCE: North Baghouse Compartments21 and 22
TEST DATE: 1211/00

RUN NO: 3
Input:
Pbar 29.45 "Hg Qst (total flow thru BH)
Vic 394 mi Vbavg:(ave velocity thru BH)
Mn 0.0049 grams Vmstd
Rt 335 minutes Dn (nozzle dia.)
DH 1.351 "H,0 An (nozzle area)
Tmeter 76.3 °F Yd
Toutlet 123.299 °F

Calculations:

Percent isokinetic:
.90k ((0.0945) ® (To+460) * (Vmstd))I ((Ps)* (Vbavg) ® (Rt)® (An) * (1-Bws))

Volume of sample at standard
conditions on dry basis:

Vmstd = (17.64)  (Vm) " (Yd) * ((Pbar + DH) / 13.6) / (Tm)

Volume d water vapor in sample
at standard conditions:
Vwstd = (0.04707 f2Iml) " (Vic)

Fractionalmoisture content of stack gas:
Bws = Vwstd I (Vmstd + Vwstd)

Particulate Concentration:
Grains particulate per dry standard cubic feet:
grldscf = ((15.43 grigm) * (Mn)) 1 Vmstd

Pounds particulate per dry standard cubic feet:
Ib/dscf = ((2.205E-3 Ibigm) * (Mn)) / Vmstd)

Particulate Emission Rate:

Pounds per hour of particulate:

Ib/hr = ((grldscf) / (7000 grb) * QsNorth (dscfh)
(Assumed Qs North BH = Qstotal/2 = 29,108,705 dscfh)

58,217,409 dscfh

1.72 fps

177.13
100 inches

0.00545 ft*
1.002

English Units
(29.92 in. Ha, 68° F)

= 104.1 %i

= 172.491 dscf

= 1.855 scf

= 0.0106 Bwo

= 0.0004 grldscf

= 6.26E-08 Ib/dscf

= 1.823 |Iblhr



: lculai

COMPANY: Northwestern Steel and Wire
LOCATION: Sterling, Illinois

SOURCE: North Baghouse Compartments 21 and 22

TEST DATE: 12/1/00

RUN NO: 3
INPUT
vm: 177.130 cubic feet
Yd: 1.002 dimensionless
Pbar: 29.45 in. Hg
AH: 1.35 in. H,O
m: 76.3 degrees F
Vic: 39.4 milliliters
CALCUIATIONS

Volume of sample at standard
conditions on dry basis:

Vmstd = (17.64)(Vm)(Yd)(Pbar+AH/13.6)/(Tm)

Volume of water vapor in sample
at standard conditions:

Vwstd = (0.04707 cu. ft/ml)(Vic)

Fractional moisture content of stack gas:

Bws = Vwstd/(Vmstd+Vwstd)

i

I

English Units
(29.92 in. Hg, 68° F)

172.491 dscf

1. 855 <cf

0.0106




............... AORTH- NS
& BB B8 LP% /
FIELD DATA
PLANT AMBIENT TEPERATURE _ /0 & PROBE HEATER SETTING /25’ HT OF PARTICULATE COLLECTED, mg SCHEMATIC OF STACK
DATE BAROMETRIC PRESSURE HEATER BOX SETTING /5" / LTER NO. A= B=
LOCATION / ASSUMED MOISTURE, % _ 0/ METERH@ /.90 P JILTER PROBE / \ p—
OPERATOR PROBE LENGTH, in CFACTOR _0)- 52/ Ag‘;v;le%rr sein
:{NM:QNOMM&MG‘ ?Tolﬁ?mhn Y/} YFACTOR _/, 03(0 ‘ VEIGHT OATN \ / g
3 SMLSWNO&'Z L_ TOTAL L
METER BOXNO. & N '
] ' "~ PRESSURE
-;s @ ‘ DIFFERENTIAL GASSAMPLE LAST
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EPA Method 5 Results Calculation Sheet

COMPANY: Northwestern Sted and Wire
LOCATION: Sterling, Illinois

SOURCE: South Baghouse Compartments19 and 20
TEST DATE: 1211100

RUN NO: 3

Input:

Pbar 29.45 "Hg Qst (total flow thru BH) 58,217,409 dscfh
Vic 49.8 ml Vbavg:(ave velocity thru BH) 169 fps
Mn 0.004 grams Vmstd 176.2 ft*
Rt 330 minutes Dn (nozzledia) 1030 inches
AH 0.7855 "H,0 An (nozzle area) 0.00545 ft'
Tmeter 75.634 "F Yd 1.008
Toutlet 115.866 °F
English Units
Calculations: 129.92 in. He. 68° F)

Percent isokinetic:
%I = ((0.0945) ® (To+460) ® (Vmstd)) / ((Ps) ® (Vbavg) ® (Rt) ® (An) ® (I-Bws)) = 106.1 %l

Volumeof sample at standard
conditions on dry basis:
Vmstd = (17.64) ® (Vm) ® (Yd) ® (Pbar + AH)/ 13.6) / (Tm) = 172.597 dscf

Volumeof water vapor in sample
at standard conditions:

Vwstd = (0.04707 f*/ml) ® (Vic) = 2.344 <f

Fractional moisture content of stack gas:
Bws = Vwstd1(Vmstd + Vwstd) = 0.0134 Bwo

Particulate Concentration:
Grains particulate per dry standard cubic feet:
gr/dscf = ((15.43 gr/gm) ® (Mn)) / Vmstd = 0.0004 gr/dscf

Pounds particulate per dry standard cubicfest:
Ib/dsct = ((2.205E-3 1b/gm) ® (Mn)) / Vmstd) = 5.11E-08 1b/dscf

Particulate Emission Rate;

Pounds per hour d ‘particulate:

Ib/r = ((gr/dscf) / (7000 gr/1b) ® QsNorth (dscfh) = 1.488 Ib/hr
(Assumed Qs South BH = Qstotal/2 = 29,108,705 dscfh)




MoistureCalculation Summary

COMPANY: Northwestern Steel and Wire
LOCATION: Sterling, Illinois

SOURCE: South Baghouse Compartments 19 and 20
TEST DATE: 12/1/00

RUN NO: 3

INPLUIT

vm: 176.200 cubic feet

Yd: 1.008 dimensionless
Pbar: 29.45 in. Hg

AH: 0.79 in. H,O

Tm: 75.6 degreesF
Vic: 49.8 milliliters

CALCUIATIONS

Volume of sampleat standard English Units
conditionson dry basis; (29.92in. Hg, 68° F)

Vmstd = (17.64)(Vm)(Yd)(Pbar+AH/13.6)/(Tm)

172.597 dscf

Volume of water vapor in sample
at standard conditions:

Vwstd = (0.04707 cu. f/mI)(Vic) = 2.344 scf

Fractional moisturecontent of stack gas:

Bws = Vwstd/(Vmstd+Vwstd)

0.0134

22
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COMPANY: Northwestemn Steet and Wire
LOCATION: Sterling, lllinois

SOURCE: Baghouse Inlet
TEST DATE: 12/1/00

RUNNO: 3
INPUT
CO, 1%
0, 20 %
cOo 0%
Nz 79 °/u
Bws 0.0128 dimensionless
Stack Temp. 15158 degrees F
Cp 0.84 dimensionless
Squarercot AP 0.7922 inches H,O
Pbar 29.45 inches Hg
Pstatic -1.65 incha H,0
Stack Area 400.00 ag. ft.
CALCULATIONS

Dry molecular weight o f atack gas:

Md = 0.44(%C0,) + 0.32(%0y) + 0.28(%N,+%CO)
Molecular welght o f stack gas, wet basis:

Ms = Md(1-Bws) + 18(Bws)

Pitot wibe coefficient:

Cp (from calibrationcurve)

Average velocity head o f stack gas (sqroot o f AP):
Square root of AP, average

Average absolute atack gas temperature:
Ts=stacktep( 1516 )°F +460

Absolute stack gas pressure:

Ps = Pbar + (Static Pressure/13.6)

Stack gas velocity:

Vs = 85.49(CpXsqroot AP Xsqroot((Ts)/(Ps*Ms)))
Stack gas volumetric flow rate:

acfm = (As)(Vs)60)

Stack gas volumetric flow rate, wet basis:
Qs(wet) = 3600(Vs)X As)(Tstd*Ps)/(Ts*Pstd))
Qs(wet) = (3600(VsX AsX(Tstd*Ps)/(Ts*Pstd)))/60
Stack gas volumetric flow rate, dry basis:

Qs(dry) = Qs(wet X1-Bws)

English Units
(29.92in. He, 68° )

28.96 1b/lb-moie

28.820 1b/lb-mole

0.84 dimensionless

0.7922 Inches H,O

611.6 degrees R

2933 Inches Hg,

48.392 feet/second

1,161,397 acfm

58,971,140 scfh

982,852 scfm

58,217,409 dscfh

24




Moisture Deter mination Using Wet Bulb/Dry Bulb Temperatures

Company: Northwestern Steel and Wire
Location: Sterling, lllinois

Source: Baghouse Inlet
Test Date: 12/1/00

Run#: 3
Input
Pbar 29.45 in. Hg
Static Pressure -1.65 in. H,O
Wet bulb(tw 83.0 "Fahrenheit
Dry bulb (td) 151.6 "Fahrenheit
Calculations

Absolute stack pressure:
Ps= Pbar + (Static/ 13.6)

Saturated vapor pressureof dry bulb (svp):

Actual vapor pressure:
Vp = svp-[(2.336 x 107) X Psx (td-tw) X (1539+tw)]

Fractional moisturecontent:
Bwo = Vp/Ps

Percent moisture:
% moisture= Bwo x 100

29.33 in H,O

1.137 in. Hg

0.3749 in. Hg

0.0128 Bwo

1.28 %



Moisture and Flow Calculation Spreadsheet
Sheets 2 and 3 contain the actual printouts for moisture and volumetric flow calculation sheets.
Enter the raw data for calculationsin the spaces below:

Company: Northwestern Steel and Wire
Location: Sterling, lllinois

Source: Baghouse Inlet
Test Date: 12/1/00

Run#: 3
Barometric Pressure 29.45 in. Hg Inlet Duct Area 400.000 sq. ft.
Static Pressure -1.65 in. H,O Sqguare Root of AP 0.792 in. H;0
% Oxygen {Og) 20.0 Stack Temperature 1516 F
% Carbon Dioxide (CO5) 1.0 Wet Bulb Temperature 83.0 F
% Nitrogen (N) 79 Pitot Coefficient 0.840
dp sqrt dp Ts dp sqrt dp Ts
A 1 0.65 0.806 123 E 1 0.66 0.812 129
2 0.72 0.849 127 2 0.68 0.825 135
3 0.74 0.860 131 3 0.7 0.837 150
4 0.76 0.872 136 4 0.7 0.837 168
5 0.78 0.883 141 5 0.6 0.775 176
6 0.52 0.721 145 6 0.43 0.656 178
B 1 0.73 0.854 125 F 1 0.56 0.748 130
2 0.73 0.854 132 2 0.64 0.800 140
3 0.82 0.906 132 3 0.65 0.806 140
4 0.82 0.906 135 4 0.65 0.806 175
5 0.77 0.877 148 5 0.6 0.775 185
6 0.68 0.825 154 6 0.38 0.616 190
C 1 0.72 0.849 123 G 1 0.58 0.762 130
2 0.7 0.837 122 2 0.62 0.787 136
3 0.75 0.866 128 3 0.58 0.762 156
4 0.75 0.866 142 4 0.57 0.755 180
5 0.66 0.812 158 5 0.5 0.707 185
6 0.53 0.728 161 6 0.36 0.600 195
D 1 0.7 0.837 130 H 1 0.54 0.735 144
2 0.66 0812 130 2 0.62 0.787 145
3 0.76 0.872 140 3 0.53 0.728 177
4 0.74 0.860 153 4 0.58 0.762 182
5 0.66 0.812 177 5 0.45 0.671 185
6 0.56 0.748 180 6 0.32 0.566 192
SUM 20.113 3373 SUM 17913 3903

AVERAGE  0.7922 1516

N



SAMPLE FLOW RATE CALCULATION SUMMARY

COMPANY: Northwestern Steel and Wire
LOCATION Sterling, lllinois
SOURCE: Baghouse Inlet

TEST DATE:  12/01/00
RUN NO.: 3

INPUT DATA North
No. of Baghouse Comp. In Service (N) 24
Compartment Area (Ac)' 374.625 sq. ft.
Baghouse infet Flow Rate (Qi) 970,290 dscfm
Nozzle Diam (Di) 10 in.
Nozzle Area (As) 0.00545 sq.R
Baghouse Outlet Temp (To) 123.299 deg F
Baghouse inlet Temp (Tin) 151.68 deg F
Meter temperature (Tm) 76.34 deg F
BAGHOUSE COMPARTMENT VELOCITY
Vb = [(Qi)N *(To/Tin)" 1/(Ac*60)]"To 1.715
wlo To 0.0029 To =
Desired Sample Flow Rate (lcfm)
lefm = Vb*60*An*(1-Bwo)* Tm/To 0.510 cfm
wio Tm/To use to cale dm at each pt 0.0010 *Tm=
To's cancel out
'Compartment Dimensions 20'3x 18'6 128.82903

©

1.7154

0.610

South

24
374.625 sq. ft.
970,290 dscfm

1.0in.
0.00545 sq. R
116.866 deg F

161.68 deg F
76.63 deg F

1.694 fps
0.0029 *To =

0.809 cfm
0.0010 Tm =

1.6936

0.509
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ANALYTICAL SUMMARY

CLIENT: Northwest Steel and Wire
LOCATION: Rock Island, IL
SAMPLE DATE: 11/29/00 - 12/1/00
ANALYSIS Particulates
METHOD: EPA Method 5
Particulate minus Total
Description Volume (mls) Tare Wt. 1 Wit. 2 Particul ate (mq) blank (mg) Particulate(mg) *
North Run 1 PW 120 114263.6 114266.6 114266.1 2.8 2.3 14.2
North Run 2 PW 170 1149049 114914.1 1149144 94 8.7 10.7
North Run 3 PW 185 117751.4 117756.2 117756.3 4.9 4.1 49
South Run 1 PW 150 109818.2 109829.1 109829.5 11.1 10.5 19.2
South Run 2 PW 170 112653.5 1126595 112659.1 58 5.1 5.1
South Run 3 PW 105 105623.7 105627.1  105627.5 3.6 32 4.0
Blank PW 210 118016.0 118017.0 118016.7 0.9
North Run 1 FILTER - 726.2 737.9 738.3 11.9
North Run 2 FILTER - 753.9 755.8 756.1 2.1
North Run 3 FILTER - 773.0 774.0 773.6 0.8
South Run 1 FILTER - 756.6 765.1 765.5 8.7
South Run 2 FILTER - 790.2 786.5 786.7 0.0
South Run 3 FILTER - 756.7 757.7 757.3 0.8
North Run 1 HNO3 PW filter - 110.0 109.7 109.8 0.0
North Run 2 HNO3 PW filter - 109.2 109.7 109.8 0.5
North Run 3 HNO3 PW filter - 109.0 109.5 109.4 0.5
South Run 1 HNO3 PW filter - 108.8 109.5 109.2 0.5
South Run 2 HNO3 PW filter - 109.9 110.1 110.2 03
South Run 3 HNO3 PW filter - 1093 110.8 110.6 14

® Total particulateis particulate on filter plus particulate in probe wash
Analyst:  ETV
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' CHG> WT. X .90 >>>> ") L0
Revious | FROM TO TIME |COMMENTS TAP WT. [CurentHT.> | 722 = |
TAP ¢o | /<Y 5 (Difference) TAP -90% of |Current Heel
FCE T /J Z ™ / 3 Charge + Prev. Heel
Power On TIME [POWER OFF  CHARGE(LBS
MIN. FROM TO TOTAL | REASON SCRAP UME CARBON
o N/ =/ y4 7’52,5 3K '
2= _113I% 437 r
-7 <4 . A -
=777 -7¢ Z = 7 f -
- (C)Jz OO 6 :["[JL T")-"'/ gﬂ‘/
24— i‘?" o é :7 _ 7 BB /Z O
11 M 27132 L
r 2a¢ |22 4 Yl Y,
/

‘Note and report all fires or any potential hazards to the Melter and Maint. Supervisor

i . . b
Total | Add Power OnTime | Total Your total power on time and the power off M::;et:en:; ;Zw:: me:" g y
'Power ONJl to Power Off Time {| Power Off times should equal the total heat time. Overview screen
G2 X000XX || 4.3 /LD TIME LADLE ORDEREDG S ———

7/ ‘ - =
Any Burners out of service, restricted flow and or problems: 7(-\1 l - 0] / TIME LADLE REC. ;-
OXYGEN KSCF cArRBON LBS fGAs _ TAP TIME 3 =C
BURNERS| 7 &~ . D Emscnoﬂ YN Heunnens /O 2 . 7 |TAP TEMP 7 2 23’
LANCES| S /_./ . jJCHARGE P IME LBS TAPO2PPM 2 @ ¢~
TOTAL ' M 14.Y IROOF Y fnecTion] 4 R0 ) KWH L T8
fToTAL ~ICHARGE KWHR/C TON 3550
#TOTAL ER TAP TEMP
PRELIM c Mn P S Cu "~ Ni Cr Mo N
1ST G i7s) ool s 2~/ 2 ~< 1o 20
2ND A ;21 s/ <t )
3RD —
AST / .
ZLECTRODE ADDS: PHASE _[#NEW  |TYPE #PCS |#SAL. _ITIME REASON & REMARKS ./3 2 '
LADLE ADDITIONS: 1 APPED GR! HH 3L other
Recarb |FeMn |SiMn Si75 Al FeV FeB CaC2  |Art Slag 2505] ¢
Y0) Q<on 1300 : 250 |1cod
Remarks: )
- - S00

L[HUOODM'



Page: 1 Docunent Nane: untitled
L823 1129 81262 FI NAL ALLOY ADDI TI ONS AND CHEM STRY FCR HEAT NQ 81262
ADD Tl ON TYPE FCE STIR l FI NAL CHEM CAL ANALYSI S
—————————————————————————————————— | A HEAT
RECARB 100 C .104
FE M 300 IS .022
Sl 75 300 200 |MN . 99
Sl v 9500 |P .011
ALUM NOTCH BAR ST .2300
CA S |CU .2410 AlM AH36
ca ROD 190 INT .0700 A FI NAL AH36
FE V 360 | CR .0700 B FI NAL
BORON MO .0210
DCA | SN .0110
FE TI AL .0039
SULGON 2000 |V .0529
CA C2 250 |B
LI ME 1000 4500 I TI .0009
FE CB INB .0017
SIC 250 | N2 .0088
M3E0 500 (W .0040

|CA .0021

TENS.1 TENS. 2 YLD PT1 YLD PT2 ELONG1 ELO
NG2
o A .0

("F13" FCR SEM - FI Nl SH PRCDUCTI QN) |B .0

.0

Dat e: 12/ 05/ 2000 Ti me:

1:47:01pM




JN130 (2000)
EAF Heat Report

DATE f/=32-cp sHET P =3 Heat# <X/2 2/
FURNACE o i MELTER W/ /7 £ .S Grade C/90&Z d
DELTA HEAT # 2.0 1“HELPER G L/ L AR - Ladle #
HEEL Prev. Heat >
Scrap Recipe Burner Profile CHG. WT. |Current HT.>
" CHG> WT. X .90 >>>>
emevious | FROM | TO TIME _{COMMENTS TAPWY.  |CurrentHT.>
|TAP YR V75N 7 (Difference) TAP -90% of _|Current Heel
{FCE ® 22 206 Charge + Prev. Heel
Power On TIME POWER OFF CHARGE (LBS
MIN. FROM TO TOTAL | REASON SCRAP LIME CARBON
30 1 /6I308 = 7;5‘2 37¢

0 33

| P

HAN
E%‘%

0]
4 /

sl
y/ELBV/ LS4
VL2 MV/L 34

I Y
2

<

I
i
|

~

|
Note and report ali fires or any potential hazards to the Meliter and Maint. Supervisor

* Total | AddPowerOnTime | Total | Your total power on time and the power off Af::;;:enli‘: ;:ml:wh:: :\e:n Xé
m ON{ to Power Off Time (Power Off times should equix! the total heat time. Overview screen =
5%35 XXXXXXXXXX “ S A T TIME LADLE ORDERED 52 75
Any Bumers out of service, restricted flow and or problems: W69 MMELADLEREC. A2~ v
XYGEN KSCF__, HCARBON _  LBS iGAS TAPTME /2% &
URNERS| Q7). &Y almsc'nou v BURNERS /) JTAP TEMP
LANCES! /4 /. /) N JICHARGE | / 75 . 2oc0 JUIME LBS TAPO2PPM 2 <A
TOTALl ~  “USI IIROOF 1 /7% o Frwad liNECTION PADT 20 0o ) [KWH A
»+ [ToTAL 4 JCHARGE ~ KWHR/C TON
: TOTAL ER TAP TEMP .
"PRELM | € Mn P ) Cu Ni cr. Mo N
18T 2 6? } 221 7/ é 23 /Y 0075
2ND ',4 M (TARY T HECANIVCAWY, WAL
3RD ..
AST 2o
LECTRODE ADDS: PHASE _|[#NEW _ |TYPE #PCS _ |#SAL. _|TIME __ |REASON & REMARKS —
- LA_12/F 1 BEd | 7 W71 %Y
ADLE ADDITIONS: TAPPED GRADE: other
“Recarb |FeMn  [SiMn SI75 Al FeV FeB CaC2  [Art Slag

lemarks:




Page: 1 Docunent

Nane: untitled

1823 1130 81271

LI ME

NG2
0

.0

FINAL ALLOY ADDI TI ONS AND CGHEM STRY FCR HEAT NO 81271

FCE STIR

1300 200

2740 400

280

1300

150 100

1100 4000
1000

|SI
ICU

INI

ICR
IMO
| SN
| AL
A%
|B
ITI
| NB
N2
| W
[CA

FINAL GHEM CAL ANALYSI S

A HEAT
.040
.020
.35
.009
.1080
.1960

.0610

.0380
.0140
.0190
.0026
.001e6

.0002
.0020
.0072
.0003

0019

A'M c1o06I
A FINAL Cc1006I
B FI NAL

TENS.| TENS. 2 YLD PTL YLD PT2 ELONG1 ELO

LA

(;'Fl3" FCR SEMI-FINISH PRCDUCTI QN) (B

Date: 12/05/2000 Tine: 1:51:08PM




JN130 (2000)

EAF Heat Report

DATE /L= 357077 SHIFT -*/ P Heat# H/2 7D
FURNACE e o MELTER IE Grade C/0dG.LH
DELTAHEAT#® 2% 1 HELPER /¢~ Ladle # Vi
|Prev. Heat > .
Scrap Recipe _ Burner Profile CHG WT. [Current HT.> 36
: ' CHG> WT. X .80 >>>>
jprevious | FROM TO TIME__|COMMENTS TAP WT. [CurentHT.> | PO |
TAP (257 /0. A {Difference) TAP -80% of _|Current Heel
FCET@ U ¢ 5 /S 7N . Charge + Prev. Heel
Power On TIME POWER OFF CHARGE (LBS
MIN. FROM TO TOTAL SON SCRAP LIME — CARBON
[/ < /&8 1 5 ﬁ [ 2 S/
= 7¥ 1 /43 | - =
— 73 g;é’ Rl W ST o R YA
s _.24% S 1A . /7
——eTiea T = 7an :
[
1 .
|| s -
f o ST
Note and report all fires or any potential hazards to the Melter and Maint. Supetrvisor 4
‘Total [ Add Power On Time Total Your total power on time and the power off After the 1st. Temp. has been o
Power ONjl to Power Off Time [Power Offf  times should equal the totai heat time. taken note the MW on the g 9
Overview screen
)

S{ 9 XXXXXXXXXX 29 /5 nuemsmm?;é;l_g
Any Bumers out of service, restricted fiow and or problems: [-ﬂ /g TMELADLEREC, | SR = =
OXYGEN | _ KSCF icCARBON LBS lcas TAP TIME 3 7
BURNERS| < 7¢ /7 fINECTION | 2 o/ 2/ &5 BURNERS /0. VG TAP TEMP

LANCES| /057 . . JCHARGE LIME ____fraPozPPM éé

TOTAL W IRoOF Ynection] 75— 25’ > JKwH
- JToTAL JCHARGE “JKWHRIC TON _:2&_5_9_
§TOTAL ER TAP TEMP
PRELIM c Mn P - S Cu Ni Cr Mo N__
1ST & 1 ne oo 71 29 | 7 02 0% YA
2ND a> 11 1oo7 1. .39 "
3RD ’
LAST
ELECTRODE ADDS PHASE [#NEW |TYPE #PCS |#SAL.__|TIME  |REASON & REMARKS
LADLE ADDITIONS: TAPPED GRADE: o4 QO other
scarb |FeMn  |SiMn  |Si75 Al Fev FeB CaC2  |Art Siag b '
l 2400 | //6D ,590 1660 [605: & %
Remarks: 1060 59
‘ * LIAWOo0D

b P ax




Page: 1 Docurment Nanme: untitled

L823 1130 81272 FI NAL ALLOY ADDI TI ONS AND CHEM STRY FOR HEAT NO. 81272
ADDI TI ON TYPE FCE STIR | FI NAL CHEM CAL ANALYSI S
—————————————————————————————————— 4 A HEAT B HEAT
RECARB c .044
FE MN IS .015
Sl 75 1100 100 MN . 36
SI MN 2400 300 P .010
ALUM NOTCH BAR | ST .1000
CA S |CU .1850 AlM C10061
(Q:A ROD 280 INI .0580 A FI NAL C1006I
gE V | CR .0510 B FI NAL
BORON IMO .0140
DCA | SN .0160
FE TI AL .0031
SULGON 3000 (v .0019
CA C2 150 100 1B
LI VE 1000 6000 ITI .0002
e CB NB .0016
SI C 100 N2 .0082
MGO 1000 (W .0004

|CA .0020

TENS. 1 TENS. 2 YLD PT1 YLD PT2 ELONGl1 ELO

NG2

|A .0
.0
("F13"™ FOR SEMI-FINISH PRODUCTI ON) |B .0

.0

Date: 12/05/2000 Tinme: 1:53:02PM



JN130 (2000)

EAF Heat Report
JATE [2=/— 70 SHIFT /- Heat# 3 yAYS% ¢
‘URNACE « MELTER ' , Grade _ A6
JELTAHEAT # 2 1*HELPER (Yo . Joy — Ee r - Ladie# / 3
. v HEEL Prev. Heat >
Scrap Recipe Burner Profile CHG.WT. |CumentHT> | KLU
CHG> WT.X.90>>»> {75/ ()
revious | FROM | _TO TIME _|COMMENTS TAP WT. [CurrentHT.> - Z72/)
AP 7 5 (Difference) TAP -80% of _|Current Heel
CET 4= 50 ’, Charge + Prev. Heel
‘ower On TIME POWER OFF CHARGE (LBS
MIN. FROM TO TOTAL | REASON " — SCRAP UME CARBON
' ., 20 291 Hace, .
/0 % c 33
_20 87/3 33
[033 37 7 -Ye 30¢
[ 9 837 g5b ’
i 3 709/ b2 Fela /9
o o i 1 Il N / _
X2 lrd.. b “,42; ol
. ] fAS' Al ——y
Nots and report alil fires or any potential hazards to the Melter and Maint. Supervisor : Pl
Total {| Add PowerOnTime | Total Your total power on time and the power off Af:;et:enlst: ;mesz :’he:" %
Power ON|[| to Power Off Time JPower Off times shouid equal the total heat time. Overview screen
E i xoooooooxx |44 =7 /27 e Laoce oroererf () 2,
any Bumers out of service, restricted flow and or problems: / {ﬁ — 97 TIVE LADLEREC.
IXYGEN KSCF JCARBON LBS iGAS _~~~{TAP TIME :%‘5_7_’:
JURNERS| 3 § T . A7  fmsEction [/ & / IBURNERS ¥ /. / & TAP TEMP
LANCES| / 2/, 7 ICHARGE o _JUME - LBS TAP O2 PPM %__
TOTAL "B\ A1 fROOF /oo o fnuECTION 7 S A A JKWH -
, OTAL JCHARGE KWHRIC TON J /3
TOTAL ERTAPTEMP /) S 6/
PRELIM c Mn P S Cu Ni - Cr Mo N
st 1/ 1T Z g1 1 77 g5 25| 005k .
2D 4 1 7o <7 1 23| 70 0451 025 | g0T7% /
RD ' \ - i .
AST
_ECTRODE ADDS: PHASE |#NEW  |TYPE #PCS _|#SAL.  |TME REASON & REMARKS
ADLE ADDITIONS: TAPPED GRADE: N other
scarb FeMn SiMn SI75 Al FeV FeB CaC2 Art. Slag ~
“amarks:




Page: 1 Docunent Name: untitled

1.823 1201 81279 FI NAL ALLQOY ADDI TI ONS AND CHEM STRY FOR HEAT NQ 81279
ADDI TI ON TYPE FCE STIR | FI NAL CHEM CAL ANALYSI S
| A HEAT B HEAT
RECARB 300 IC .156
FE MN S .024
SI 75 1300 [ MN .73
SI MN 6980 IP .012
ALUM NOTCH BAR ISI .2410
CA Sl |Ccu .2200 AlM A36T
CA ROD 190 INI .1030 A FlI NAL A36T
FE v | CR .0780 B F| NAL
BORON |MO .0250
DCA 700 | SN .0120
FE TI | AL .0032
SULGON v .0026
CA C2 150 |B
LI ME 1100 3000 ITI .0012
e CB | NB .0017
SI C 250 | N2 .0082
MGO 500 (W .0005
CA .0022

5 TENS.| TENS.2 YLD PT1 YLD PT2 ELONG1 ELO
NG

0 1A .0
("F13" FOR SEMI-FINISH PRODUCTI ON) {B .0

.0

Date: 12/05/2000 Tine: 1:53:52PM

©




IN130 (2000 EAF Heat R rt |
eat Repo
DATE (2~ /S~ SHIFT 7- 3, Heat # z/; 5 o
-URNACE A MELTER %f: , I, Grade 2
DELTAHEAT # 2 7 1" HELPER 1 ¥ Ladle# /
- r ' HEEL Prev. Heat > i
Scrap Recipe Bumer Profile CHG.WT. [Current HT.>
CHG> WT. X .80 >>>> 747
PREVIOUS | FROM TO | TIME |COMMENTS TAP WT. [CurrentHT.> | /4
TAP N4\ //200 L (Difference) TAP -90% of |Current Heel
FCET@ 0 0\//07 | Charge + Prev. Heel
Power On ' TIME JPOWER OFF__ _ CHARGE (LBS
MIN. FROM TO TOTAL | REASON : SCRAP 4 [/ LIME _ CARBON
o o :ﬁ_ . arz  f2eako. Cal Vo -74:-4
EL Y F) 3 LK
—77 1 2
S5 »
N .
Note and report all fires or any potential hazards to the Meiter and Maint. Supervisor - —
- Ti . B ‘ After the 1st. Temp. has been
Power lma i Power O Tme. |Power Off|  times shouid equal he tomiheattme. | kennotetieMWontne | 7' (7)
_ - Overview screen
%é “ XXXXXXXXXX ﬂ 4 & @{ o 'rmnm.mn.!somalaus__n'L_’_}__,=
\Any Bumers out of service, restricted flow and or problems: \ S/( — % TIME LADLE REC. 2/ .
‘OXYGEN KSCF jcARBON LBS lcas TAP TIME
‘BURNERS| 53¢/ .32 FINJECTION |// 2 ¢ BURNERS <X S, TAP TEMP
i _LANCES A HARGE | ~ O LIME LBS TAP O2 PPM
i TOTAL DVIROOF /il /Tiii s WMIECTION | Y 7 S ee () JKWH
- “ITOTAL Y R S CHARGE JKWHRIC TON :! 1 2.
OTAL ER TAP TEMP
i PRELIM C Mn P S Cu Ni Cr Mo N
ST A [/ 2 HG-l AL A Z 2/l oeg)
28D = 1/ Z HY L 54 % L .20 | ~c0k
3RD
. AST
LECTRODE ADDS: PHASE _ |# NEW TYPE #PCS # SAL. TIME REASON & REMARKS
) Q95 541 N
_ADLE ADDITIONS: TAPPED GRADE: other
lecarb [FeMn éilun Si7s Al FeV FeB CaC2 |ArtSlag
emarks: {)> L

G

<L Lo l).allqu -—'_3 F'L»:_ q;‘y 8% @/ﬁ éJ*: /{FA.T-
¥ ~——

-
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untitl ed

L823 1

201 81280

FI NAL ALLOY ADDI TI ONS AND CHEM STRY FOR HEAT NQ 81280

0

.0

150
1100

190

800

3000

l
|
|
|
|

"Oémﬂ

|SI
|CU
(NI
ICR
|MO
| SN
AL
|V

B

|TI
| NB
IN2
W

| ca

TENS. |

|A

("F13" FOR SEM - FI N SH PRODUCTI ON) |5

FI NAL CHEM CAL ANALYSI S
A HEAT B HEAT
.165
.028
. 76
.010
.2470
.2510
.0790 A
.0620 B
.0220
.0120
.0029
.0028

>

M A36T
NAL A36T

Inm

.0011
.0022
.0069
.0002
.0022
TENS. 2 YLD PT1 YLD PT2 ELONG1 ELO

Dat e:

12/ 05/ 2000 Ti rre:

1:54:01PM




JN130 (2000)

EAF Heat Report
'ATE /2"/“ 0 sHFT_3 —~// Heat# O/ 2 F 7/
URNACE = MELTER D <Ligs Grade A3 7
JELTAHEAT# 3 / 1" HELPER :ﬁm Ladle# 7
" HEEL Prev. Heat > )
Scrap Recipe Bumer Profile CHG. WT. Current HT.> /9\3 -,
CHG> WT. X .90 >>>>
mevious_| FROM TO TIME __|COMMENTS TAP WT. [Current HT. >
TAP VEIERVEL) 5 (Difference) TAP -80% of _|Current Heel
CET@_V 3¢ ~ € / Charge + Prev. Heel |
Power On TIME POWER OFF CHARGE (LBS
MIN. FROM TO TOTAL | REASON SCRAP UME CARBON
Y7o | [HT 3 1~MC 370 2 -cotlo
99 2¢7 _
c7 2/4 Z1 G 202
X I —
;a3§5" A A —
Tl 4 1D YD =
224
123\8? 7 T?ﬂD
|
| |
| |
|
A
i
lote and report all fires or any potential hazards to the Melter and Maint. Supervisor
Total | AddPowerOnTime | Total | Yourtotal power Gh time and the power off Af::;;:enl‘:‘;f ;Zml:wh:: :’he:" ? v
rower ONj| to Power Off Time | Power Off times shoukd equal the total heat time. Overview screen
.ﬁ - X000 33 U7 _ ME LAOLE OROERED 5 =
ny Bumers out of service, restricted flow and or problems: [ ( % - %§ [ TIME LADLE REC. S <6 v
IXYGEN KSCF ICARBON LBS lcAs TAP TIME
URNERS| “ujif 755 IMECTION| ./ s S- () HBURNERS < 2/ § 5 TAP TEMP X -
LANCES|  F9.4  _ JCHARGE fume LBS TAPO2PPM 525
TOTAL 1ML [ROOF — BNECTION] /5~ 5 O [KWH /3226
OTAL CHARGE KWHR/C TON 220
KTOTAL ER TAP TEMP
PRELIM c Mn P s Cu Ni Cr Mo N
ST a2 ‘ol 06y 22 | 25| oY o0& | c2%
4D
WD
\ST
SCTRODE ADDS PHASE [#NEW  [TYPE #PCS _[#SAL. |TIME REASON & REMARKS
DLE ADDITIONS: TAPPED GRADE: 41,3/, other
scarb  |FeMn  |SiMn  SI7§ Al Fev FeB CaC2z  |Art.Slag <0 C
26D Rgeo 1oL 1so_lgo0 |2
marks:




Page: 1 Docunent Narme:

untitl ed

L823 1201 81281
ADDI TI ON TYPE FCE

CA 2 150
LI ME 500
FE CB

SIC 250

N&

.0
("F13" FCR SEMI-FINISH
.0

FI NAL ALLOY ADDI TI ONS AND CHEM STRY FCR HEAT NQ 81281

190

1000

3000

IC
S
MN

| P
| ST
|CU
INI
| CR
{MO
| SN
| AL
|V
IB
|TI
INB
N2
W
'CcA

TENS. |

A

PRCDUCTI ON) | B

FI NAL CHEM CAL ANALYSI S
A HEAT B HEAT
.160
. 026
.70
.011
.2080
.2730
.0840 A
.0680 B
.0250
.0120
.0029
.0029

>

M A36T
NAL A36T

nm

.0004
.0023
.0078
.0034
.0019
TENS.2 YLD pT1 YLD PT2 ELONG1l ELO

Dat e: 12/ 05/2000 Ti me:

1:54:28PM






Appendix D

— e —— — Northwestern Steel and Wire: 654-13

L Test Dates: 11/29, 11/30 & 12/1/00
P VRN e,
APPENDIXD Test Equipment Calibration Data

___and QA/Qe Procedures
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Modd #:
Serid #:

(in H20)
2.10
2.10

2.10

APEX
611209

Time

(min)
10.0

10.0

10.0

ARI ENVIRONMENTAL, INC.
EPA Method 5
Modd 522 Meter Box Calibration
Post-Test OrificeMethod
English Volume Units, English K" Factor

Date: 12/4/00
Barometric Pressure  29.79 inHg

DRY GASMETER READINGS CALIBRATION ORIFICE READING
Temperature
Volume Volume Volume Tmi Tmo Ambient Temperature
Initial Final Tota Inlet Outlet  Orifice K'FACTOR Vacuum Initial Fina  Average
(cuft) (cuft) (cuft) (degF) (degF) SeriaNo (number) (inHg) (degF) (degF) (degF)
495215 503.388 8.173 Initial> 63 65 63 0.6235 16.000 63 63 63.000
Fina > 67 65
503.388 511.565 8.177 Initial> 65 64 63 0.6235 16.000 63 63 62.000
Final > 70 65
511.565 519.743 8.178 Initial> 66 65 63 0.6235 16.000 63 63 63.000
Find > 71 65
METER FLOW ORIFICE FLOW FACTOR, Yc AH@
(cu ft) (cu ft) (number) (in H20)
8.2231 8.12 0.988 177
8.2115 8.13 0.990 177
8.2008 8.12 0.990 177

AVERAGE METERCALIBRATION FACTOR,Yc 0989
FULL TEST CALIBRATION FACTOR,Yd  1.002 % DIFFERENCE: 1.3 (+or- 5.0% allowable)



ARI Environmental, Inc.
Gas Meter Thermometer Calibration Data Form
Post-Test Calibration

Meter Box: APEX611209
Calibrator: Mel
Date: 12/4/00
Barometric: 29.79
Ambient Temp: 64
Reference Thermometer: Altek Thermocouple Source
Reference Thermometer} Difference] Thermometer} Difference ] Thermometer] Difference | Thermometer Difference
Temperature | Temperature { (%) mean | Temperature | (%) mean J Temperature (%) mean | Temperature } (%) mean
Altek inlet inlet Oulet Oulet Probe Probe Stack Stack
0 -1 NIA -1 N/A -1 N/A -1 N/A
100 97 3.0 97 3.0 97 3.0 97 3.0
200 199 05 199 0.5 199 0.5 199 0.5
300 299 0.3 299 0.3 299 0.3 299 0.3
400 395 1.3 395 1.3 395 1.3 385 1.3
ron 496 0.8 496 0.8 496 08 496 0.8
Reference Thermometer] Differencet | Thermometer] Difference | Thermometer1Difference
Temperature § Temperature | (%) mean{ Temperature j (%) mean Temperature| (%) mean
Altek Filter Filter Exit Exit Aux Aux
0 -1 N/A -1 N/A -1 N/A
100 97 3.0 97 3.0 97 3.0
200 199 0.5 199 0.5 199 05
300 299 0.3 299 03 299 0.3
400 395 13 395 1.3 395 13
500 496 0.8 498 0R 4986 na




ARI ENVIRONMENTAL, INC.
EPA Method 5
Model 522 Meter Box Calibration
Post-Test Orifice Method
English Volume Units, English K' Factor

Model #:  Apes Date: 12/4/00
Serial # 604178 BarometricPressure: 24.90 inHg
DRY GASMETER READINGS CALIBRATION ORIFICE READING
Temperature
® Volume  Volume Volume Tmi Tmo Ambient Temperature
AH Time Initial Final Tota Inlet Outlet Orifice K' FACTOR Vacuum Initial Final Average
(in H20) (min) (cu ft) (cu ft) (cu ft) (deg F) (degF)  Seria No (number) (in Hg) (degF) (deg F) (deg F)
1.80 10.0 116.133 124.055 7.922 Initial> 57 54 63 0.6235 15.000 57 57 57.000
Final > 63 56
1.80 10.0 124.055 132.028 7.973 Initial> 61 57 63 0.6235 15.000 57 57 57.000
Final > 65 58
1.80 10.0 131.028 139.985 7.957 Initial> 64 58 63 0.6235 15.000 57 57 57.000
Fina > 68 59

METER CALIBRATION

METER FLOW ORIFICE FLOW FACTOR, Ye AH@
(cu ft) (cu ft) (number) (inH20)
8.1098 8.20 1.011 147
8.1189 8.20 1.010 147
8.0716 8.20 1.016 147

AVERAGE METER CALIBRATION FACTOR, Yc 1012
FULL TEST CALIBRATION FACTOR, Yd 1.008 % DIFFERENCE: -0.4 {(+or- 5.0% allowable)



ARI Environmental, Inc.
Gas Meter Thermometer Calibration Data Form
Post-Test Calibration

Meter Box: Apex 604178
Calibrator: Mel
Date: 12/ 4/ 00
Barometric: 29. 86
Ambient Temp: 59. 00
Reference Thermometer: Altek Thermocouple Source
Reference Thermometer| Difference| Thermometer] Difference| Thermometer| Difference
Temperature | Temperature | (%) mean | Temperature | (%) mean | Temperature | (%) mean
Altek inlet Intet Outlet Outlet Probe Probe
0.00 -2.00 N/A -2.00 N/A -1.00 N/A
100. 00 97.00 3.0 97.00 30 97.00 3.0
200. 00 199. 00 0.5 199. 00 0.5 199.00 0.5
300. 00 299.00 0.3 299. 00 0.3 299.00 0.3
400. 00 395. 00 13 395.00 13 385.00 1.3
500. 00 497. 00 0.6 497.00 0.6 497.00 0.6
Reference Tt i o Th Difference r Difference
Temperature Temperaturel(%) mean Temperaturel(%) mean Temperaturel (%) mean
Altek Filter Filter Exit © Exit Aux Aux
0.00 -1.Q0 N/A -1.00 N/A -1.Q0 N/A
100.00 97.00 3.0 97.00 3.0 97.00 3.0
200.00 199.00 0.5 198.00 0.5 199.00 0.5
300.00 299.00 0.3 299.00 0.3 299.00 0.3
400.00 396.00 1.0 396.00 1.0 396.00 1.0
500.00 497.00 0.6 497.00 0.6 497.00 0.6
Thermometer Difference
Temperature (%) mean
Stack Stack
-2.00 NIA
97.00 3.0
199.00 0.5
299.00 0.3
396.00 1.0
497 00 0.6




e

©

Mode #;
Serial #:

AH
(in H20)

0.46
0.90
1.70
2.90

4.40

ARI ENVIRONMENTAL, INC
EPA Method 5
Model522 Meter Box Calibration
Pre-Test Orifice Method
English Volume Units, English K' Factor

APEX Date: 12/27/99
604178 Barometric Pressure  29.70 inHg
DRY GAS METER READINGS CALIBRATION ORIFICE READING
Temperature
Volume Volume Volume Tmi Tmo _Ambient Temperature
Time  Initial Final Total Inlet Outlet Orificer 'FACTO Vacuum Initial Fina  Average
(min) (cu 1) (cu ft) (cu ft) (degF) (degF) Serial No _(number) (inHg) (degF) (degF) _(degF)
11.0 291.715  296.285 4570 Initial> 60 60 47 0.327 23.000 58 39 38.300
Final > 62 61
10.0 319.630 325406 5.776 Initial> 67 64 55 0450 21.000 61 61 61.000
Final > 68 64 :
10.0 311.220 318.776 7.556 Initial> 69 63 63 0.580 19.000 60 61 60.500
Finad > 72 64
10.0 326.535  336.550 10.015  Initial> 66 64 73 0778 17.000 61 61 61.000
Final > 76 64 ]
10.0 298.034  310.216 12.182  Initial> 64 61 81 0933 15.000 60 60 60.000
Fina > 79 63
METER CALIBRATION
METERFLOW  ORIFICE FLOW FACTOR, Yc AH@
{cu ft) (cu ft) (number) (inH20)
4.6030 4.69 1.018 1.40
5.7686 5.85 1.014 1.46
7.5433 7.55 1.001 1.66
10.0182 10.12 1.010 1.57
12.2483 12.18 0.995 1.65

AVERAGE METER CALIBRATION FACTOR,Yc 1.008 1.55



pitot calibration

Pitot Tube Inspection Data

Client Name Northwest Steel and Wire

Longitudinal

Tube Axis

Date

AR

Transverse ‘ | I
Tube Axis "=~ "'"-—"l .
| | '

Comments:

4814

Pitot tube/probe number

PreSample Pog-Sample
10/20/00 Date 12/4/00
Yes level? YES
NO obstructions? NO
NO damaged? NO
0 -10' <y <+10° 0
0 -10° <, < +10° 0
0 50 < B, < +5° 0
0 50 < B, <+5° 0
1 Y 1
0 0 0
0.78 A 0.78
0.385 0.2625 <P,< 0.375 0.385
0.395 0.2625 <Pg< 0.375 0.395
0.25 3/16" </=D,</=3/8" - 0.25
| 0.014 Atany < 0.125" 0.014
0.00672 A tan 6 < 0.03125" 3.00672
TRUE P, =Py +/- 0.063 TRUE

S-typepitot tube with k-typethermocoupleenclosedin 10' effectivelength M35 probe.

meets or exceedsall specificationsand criteriaand/or applicable

design features (per 40CFR60 Appendix A; Method 2) and is heareby assigned a pitot tube calibration

LA e

/2.4 -o¢)

factor of 0.84.

@

Signature:
Date:




ARI Environmental Inc.
Thermocouple Calibration Data Form

Calibrator: BC
Thermocouple ID. 4814

pretest posttest
Date: 10/20/00 12/4/00
Barometric:

Reference Thermometer = Mercury in glass

Reference Reference Meter Temperatur
Point Thermometer Readout Difference
Number Source Temperature  Temperature (%) a
I
Pre T.C Ice Water 35.0 35.0 0.00
Test Hot Water 205.0 205.0 0.00
I
Post T.C Ice Water 35.0 35.0 0.00
Test Hot Water 208.0 208.0 000

a (temp. diff.) = (ref.temp + 460) - (Thermo. temp. + 460) / (ref. temp. +460) x 10

Where 15<a<15



pitot calibration

T

Client Name: Northwest Stedl and Wire

Date:

Longitudinal
Tube Axis

o) oY

Transverse I ' I
Tube Axis "=~ b—‘*—-—--’l . (S,
] ' ‘

I

Comments:

Pitot tube/probe number 4850

lon D
Pre-Sample Post-Sample
10/20/00 Date: 12/4/00
Yes level? YES
" NO obstructions? NO
NO damaged? NO
-1 -10° <a, <+10° 0
| -10° <a, <+10° 0
0 -5° < By < +5° 0
0 -5°< B, <+5° 0
1 Y 0
0 0 0
n 7% A 0.75
0.375 0.2625 <P,< 0.375 0.375
0.375 0.2625 <P< 0.375 0.375
0.25 3/16" </= D, </=3/8" 0.25
0.013 Atany <0.125" 0.000
0.00654 A tan 6 < 0.03125" 0.00000
TRUE P, =Py +/- 0.063 TRUE

Stypepitot tube with k-type thermocoupleenclosed in 10 effective length M3 probe.

meets or exceedsall specificationsand criteria and/or applicable

design features (per 40CFR60 Appendix A; Method 2) and is heareby assigned a pitot tube calibration

o S sanee

factor of 0.84.

>3

Signature:
Date:

/2 - Y oo




ARI Environmental Inc.
Thermocouple Calibration Data Form

Calibrator: BC
ThermocouplelID. 4850

pretest posttest
Date: 10/20/00 12/4/00
Barometric:

Reference Thermometer = Mercury in glass

Reference Reference Meter Temperatur

Point Thermometer Readout Difference
Number Source Temperature  Temperature (Y)a
Pre T.C Ice Water 35.0 35.0 0.00
Test Hot Water 205.0 205.0 0.00
Post T.C Ice Water 35.0 35.0 0.00
Test Hot Water 208.0 207.0 0.15

a (temp. diff.) = (ref.temp + 460) - (Thermo. temp. + 460) / (ref. temp. +460) x 10

Where 1.5<a<15




Pitot T N ion Dat
Client Name: Northwest Sted and Wire PreSample Pog-Sample
Date: 10/20/00 Date: __ 12/4/00
Yes level? YES
Longitudinal
Tube Axis |
NO obstructions? NO
NO damaged? NO
2 -10°<a, <+10° -2
-2 -10° < a, < +10° -2
. 71
2 5°< B, <+5° -2
3 5°<B,<+5° -3
2 v 2
2 8 2
1.1 A 1.1
0.545 0.39375 <P.< 0.5625 0.545
0.555 0.39375 <Pg< 0.5625 0.555
0.375 3/16" </= D, </=3/8" 0.375
" 191 % G
! | WA 0.038 Atany < 0.125" 0.038
N A
Tasee _%__ -i . 1001902]  Atans<0.03125" 0.01902
! . i
| ! TRUE P, =Py +/- 0.063 TRUE
Comments.  S-typepitot tube with k-type thermocoupleattached. 22 foot effectivelength.
Pitot tube/probe number 17422 meetsor exceedsal specifications and criteriaand/or applicable
design features (per 40CFR60 Appendix A; Method 2) and isheareby assigned a pitot tube calibration
factor of 0.84.
Signature:
Date: [2 -S - D

pitot calibration




ARI Environmental Inc.
Thermocouple Calibration Data Form

Calibrator: BC
ThermocouplelD. 17422

pretest posttest
Date: 10/20/00 12/ 4/ 00
Barometric:

Reference Thermometer = Mercury in glass

Reference Reference Meter Temperatur

Point Thermometer Readout Difference
Number Source Temperature  Temperature %0) a
Pre T.C Ice Water 5.0 5.0 0.00
Test Hot Water 205.0 205.0 0.00
Post TC Ice Water 5.0 5.0 0.00
Test Hot Water 208.0 208.0 0.00

a (temp. diff.) = (ref.temp + 460) - (Thermo. temp. + 460) 1(ref. temp. +460) x 100

Where 1.5<a<15



NOZZLE CALI BRATI ON DATA FORM

Date [ 2.~ O Calibrated by %.‘n_,e_,/
~ Nozzle , Nozzle Diameter® b
identification D,, D,, D., AD, p.. °©
nunber mm (}:n.) mm %in.) mm ?in.) mm (in.) avg
/s 0 ©.99% | 06.96% | 0.99% | 6. |06.96%

/- ss-03 0.997 | 0998 | 0.G98 | 0.c0; | 0.99%

where:

a

P1,2,3, = three different nozzles diameters, mm (in.); each
diameter must be within (0.025 mm) 0.001 in.

b

AD = maximum difference between any two diameters, mm (in.),
AD £(0.10 mm) 0.004 In.

9]
O
1

avg average of Dl' D,, and D

Quality Assurance Handbook M- 2.6
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