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Introduction and Summary 
ARI Environmental, Inc. (ARI) was retained by Northwestern Steel and Wire (NWS&W) to 
conduct a sulfur dioxide (SO*), nitrogen oxides (NO,), 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, Illinois. 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 MI USEPA Method 205; and the Quality Assurance Handbook for Air Pollution 
Measurement Systems, Volume Ill, 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. 
TEST DATE : 
TEST TIME : 

SO2 Emissions 
concentration, ppmv, db 3.0 1.3 3.2 
Emission Rate, Iblhr 22.1 9.2 24.9 
Emission Rate, Iblton of scrap 0.096 0.037 0.092 

NOx Emissions 
concentration, ppmv, db 
Emission Rate, Iblhr 
Emission Rate, lblton of scrap 

CO Emissions 
Concentration, ppmv, db 
Emission Rate, Iblhr 
Emission Rate, Iblton of scrap 

Total VOC (as C,) Emissions 
Concentration, ppmv, db 
Emission Rate, Iblhr 
Emission Rate, Iblton of scrap 

Average 

2.5 
18.7 
0.075 

14.4 
76.7 

0.303 

78.0 
248.2 

1.004 

0.5 
0.7 
0.003 
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2.1 OVERVIEW 

ARI conducted a SOn, NO,, 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, Illinois. The 
testing was performed on April 1 1 and 12, 2001. 

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

Temperature - "F 
Velocity - fps 
Volume flow - acfm, scfm, dscfh 
Moisture - % by volume 
Con, O2 and N2 (by difference) - % by volume 
Sulfur Dioxide 

Concentration - ppmv db, Ibldsd 
Emission rate - Iblhr, Iblton of scrap 

Nitrogen Oxides 
Concentration - ppmv db, Ibldscf 
Emission rate - Iblhr, Iblton of scrap 

Carbon Monoxide 
Concentration - ppmv db, Ibldscf 
Emission rate - Iblhr, Iblton of scrap 

Total VOC (as C1) 
Concentration - ppmv db, Ibldsd 
Emission rate - Iblhr, Iblton 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 MI 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 SQurces 
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Testing and Analytical Procedures 
USEPA 

METHODS DESCRIPTION 

25A Determination of Total Gaseous Organic Concentration using a Flame 
Ionization 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 GOz, O2 and Molecular Weight (USEPA Method 3A) 

Continuous oxygen (02) and carbon dioxide (C02) sampling were conducted in accordance with 
USEPA Method 3A using ARl'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 ARl'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 0 2  and C02 monitors. The monitor spans 
were set at 25% (02) and 20% (C02). 

2.2.4 Gas Moisture (USEPA Method 4) 

Moisture sampling was conducted following procedures outlined iil 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) 

SO2 concentrations were determined in accordance with USEPA Method 6C using a Thermo 
Environmental lnstruments (TECO) Model 43C analyzer. 

NOx concentrations were determined in accordance with USEPA Method 7E usina ARl's 
- U 

- 

Thermo Environmental Instruments Model 42H chemiluminescent NO, analyzer. 
2-2 
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CO concentrations were determined in accordance with USEPA Method 10 procedures using 
ARl'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 C02; 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 (C1) 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 ARl's THC analyzer and to ARl'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 ARl's SO2, 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 
ARl'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 MI USEPA Method 205. 

Analyzer calibration error tests and measurement system bias tests were performed prior to 
testing and prelpost 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 ARl's data acquisition system 
consisting of a datalogger and laptop computer for digital data archives and reduction. 

2.3 CALCULATION OF HOURLY EMlSS/ON RATES 

The emission rates of SO2, NOxl CO and total VOC were calculated by multiplying the 
calculated drift corrected average hourly concentration of each pollutant (Ibldscf) by the gas 
volumetric flow rate obtained at the baghouse inlet duct (dscfh). Emission determination based 
on Iblton of scrap was calculated by multiplying the tons of scrap melted per hour by the Iblhr 
pollutant emission rate of each analyte. 
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Test 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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Test Results 

RUN NO. 
TEST DATE : 
TEST TIME : 

Stack Gas Parameters 
Temperature, "F 
Velocity, av. Wsec 
Volumetric flow, acfm 
Volumetric flow, sdm 
Volumetric flow, dscfh 
Moisture, av. % vol 
Carbon dioxide, av. % vol . 

Oxygen, av. % vol 
Scrap used, tons 

TABLE 3-1: SUMMARY OF TEST RESULTS 

Sulfur Dioxide (SOp) Emissions 
Concentration 

PPmv, db 3.0 
x 1 o - ~  I bldscf 0.505 

Emission Rate 
Iblhr 22.065 
Iblton of scrap 0.096 

Oxides of Nitrogen (NO,) Emissions 
~ -. 

Concentration 
ppmv, db 
x 1 0-6 Ibldscf 

Emission Rate 
Iblhr 
Iblton of scrap 

Carbon Monoxide (CO) Emissions 
Concentration 

ppmv, db 
x 10" Ibtdscf 

Emission Rate 
Iblhr 
Iblton of scrap 

Total VOC (as C1) Emissions 
Concentration 

ppmv, db 
x 10" lbldscf 

Emission Rate 
Iblhr 
Jblton of scrap 

Average 
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Summary of Test Results 

TABLE 
COMPANY 
LOCATION 
SOURCE 
TEST DATE 

RUN NO 
TEST TIME 

Stack Gas Parameters 

Temperature, O F  
Velocity, av. Wsec 
Volumetric flow, acfm 
Volumetric flow, scfm 
Volumetric flow, dscfh 
Moisture, av. % vol 
Carbon Dioxide, av. % vol 
Oxygen, av. % vol 
Scrap Used, tons 

111-1 
Northwest Steel and Wire 
Sterling, Illinois 
EAF #8 Baghouse Inlet 

Carbon Monoxide (CO) Emissions 
Concentration 

P P ~ V ,  db 73.8 
x 1 0-6 lbldscf 5.363 

Emission Rate 
Iblhr 234.476 
Iblton of metal 1.015 

Oxides of Nitroaen (Nox) Emissions 
Concentration 

PPmv, db 10.2 
x 10" lbldscf 1.21 3 

Emission Rate 
lblhr 53.0 
Iblton of metal 0.230 

Volatile Oruanics (as C,) Emissions 
Concentration 

PPmv, db 0.6 
x 10" lbldscf 0.019 

Emission Rate 
lblhr 0.81 7 
lblton of metal 0.004 

Sulfur Dioxide (SO,) Emissions 
Concentration 

P P ~ V ,  db 3.0 
x 10" Ibldscf 0.505 

Emission Rate 
Iblhr 22.065 
Iblton of metal 0.096 

Average 

173.5 
38.7 

928,425 
760,182 

44,175,550 
3.2 
1.3 

20.3 
425.8 

78 .O 

5.666 

248.203 
1.004 



Method 25-A Total VOC Calculation Summary 

Company: Northwest Steel and Wire 
Location: Sterling, Illinois 

Source: EAF #8 Baghouse Inlet 
Test Date: 411 1/01 

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 

CALCULATIONS; 

- - 11.0 pl: 

- - -0.8 py 

- - 50.0 pp 

- - 50.0 pp 

- - 43,718,486 DS 

- - 0.0336 Bw 

- - 412 Tor 

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

VOC concentration (as propane) in stack gas (DRY BASIS): 
CC = ( CC(,,,, / (1 .O - 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) 1 385.26 x 1 o6 

VOC concentration (as Carbon) in stack gas: 

Ccc (equivelent carbon) = ((Csc (as Carbon) x 12) 1 385.26 x lo6 - - 

VOC Emission Rate (as Propane): 
Esc = Ibldscf propane x Qs(dscfh) 

VOC Emission Rate (as Carbon): 
Ecc = Ibldscf carbon x Qs(dscfh) - - 

SO2 lblton = [(lblhr 1 60) x test length, min.] I tonnage oi scrap per heat = 

11.7 pprr 

0.2 pprr 

0.6 pprr 

0.023 x 10 



Sulfur Dioxide IS04 Calibration Correction 

and 
Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 

TEST DATE: 411 1 101 
RUN NO: 1 

INPUT - 
SO, Average Chart Reading: 

Avg. PrelPost Zero Reading: 

SO, Calibration Gas Concentration: 

vg SO, Cal . Gas PrelPost Test Reading: 

Stack Gas Volumetric Flow Rate: 
Tonnage of Scrap Melted: 

2.5 ppmv 

-0.6 ppmv 

50.0 ppmv 

50.0 ppmv 

43,718,486 dscfh 
412 tons 

CALCULATIONS 

Average SO2 chart reading: - 2 5  ppmv 

Average SO2 concentration corrected for calibration drift: 

SOz ppmv = (avg. SO2 - avg. Zero Drift) ' (Cal gas conc.l(avg. Cal. Drift - avg. Zero = 3.0 ppmvdb 

Average SO2 concentration: 

SO2 Ibldscf = (SO2 ppmv, db)'(64/ 385.26 x 10-6) = 0.505 x l o 4  lbldsc 

Average SO, emission rate: 

SOz Iblhr = (SO2 Ibldscf) ' (Stack flow rate, dscfh) = 22.065 lblhr 

SO, Iblton = [(lbhr 160) x test length, min.] I tonnage of scrap per heat = 0.096 lblton 



Oxides of Nitroqen (NOx) Calibration Correction 
and 

Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1 101 

RUN NO: 1 

INPUT - 
NOx Average Chart Reading: 
Avg. PrelPost Zero Reading: 

NOx Calibration Gas Concentration: 
Avg NOx Cal . Gas PrelPost Test Reading: 

Stack Gas Volumetric Flow Rate: 
Tonnage of Scrap Melted: 

11.8 ppmv 
1.7 ppmv 

500.0 ppmv 
499.7 ppmv 

43,718,486 dscfh 
41 2 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 Ibldscf = (NOx pprnv, db)*(46 1 385.26 x 10.~) - - 

Average NOx Emission Rate: 

NOx Iblhr = (NOx Ibldscf) * (Stack flow rate, dscfh) - - 

NOx iblton = [(lblhr I 60) x test length, min.] I tonnage of scrap per heat - - 

11.8 ppmk 

10.2 ppmv 

1.213 x104 

53.027 lblhr 

0.230 lWton 



Carbon Monoxide (CO) Calibration Correction 
and 

Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1/01 

RUN NO: 1 

INPUT 

CO Average Chart Reading: 
Avg. PrelPost Zero Reading: 

CO Calibration Gas Concentration: 
vg CO Cal . Gas PrelPost Test Reading: 

Stack Gas Volumetric Flow Rate: 
Tonnage of  Scrap Melted: 

76.5 ppmv 
3.3 ppmv 

600.0 ppmv 
597.9 ppmv 

43,718,486 dscfh 
412 tons 

Average CO chart reading: - - 

Average CO concentration corrected for calibration drift: 

CO ppmv = (avg. CO - avg. Zero Drift) * (Cal gas conc.l(avg. Cal. Drift - avg. Zero Drift = 

Average CO concentration: 

CO Ibldscf = (CO ppmv, db)'(28 / 385.26 x 10-6) 

Average CO emission rate: 

CO Iblhr = (CO Ibldscf) * (Stack flow rate, dscfh) 

CO lblton = [(lblhr 160) x test length, min.] / tonnage of scrap per heat 

76.5 ppmv 

73.8 pprnvdb 

- - 234.476 lblhr 

- - 1.015 lblton 



Carbon Dioxide (CO,) Calibration Correction 

and 
Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1101 

RUN NO: 1 

INPUT 

C02  Average Chart Reading: 

Avg. PrelPost Zero Reading: 
CO, Calibration Gas Concentration: 

Avg COP Cal . Gas PrelPost Test Reading: 

CALCULATIONS 

Average C02 chart reading: 

Average C02 concentration corrected for calibration drift: 

C 0 2  pprnv = (avg. CO, - avg. Zero Drift) ' (Cal gas conc.l(avg. Cal. Drift - avg. Zero Dr = 1.2 %dry 



Oxvslen (0,) Calibration Correction 

and 

Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 

TEST DATE: 411 1/01 

RUN NO: 1 

INPUT 

O2 Average Chart Reading: 

Avg. PrelPost Zero Reading: 
0, Calibration Gas Concentration: 

, Cal . Gas PrelPost Test Reading: 

CALCULATIONS 

Average 0, chart reading: 

Average 0, concentration corrected for calibration drift: 

O2 ppmv = (avg. O2 - avg. Zero Drift) ' (Cal gas conc./(avg. Cal. Drift - avg. Zero Dr = 20.2 % dry basi 



Monitor Data I 
COMPANY : N o h n  S m l  md Wls 
SOURCE : EAF #E Bm*eurs lnln 
R W m T l C u  : Run Ul 
TEST OAT€ : 4111~1 
STARTING HOUR : 10 
STIUITWG MINUTE : 48 

I 
. . 

POSTTEST ZERO DRIFT (5): 

CALIBRATION GAS : 
CALW!ATY))( 'A : 

2f 
12.0: 
1 1.9: 
-0.11 
0.0; 

PROTOCOL 1 OXYGEL 
12M 
0s 

CAs M L Y l E R  CARBON DIOXIDE (COZ 

ICW~RATION GAS : PROTOCOL I 

2c 
10oi 
9,s; 
0.1c 
0.02 

CARBON DlOXlDE 
1o.oc 
-0.1 

I--- CARBON MONOXlDf 

I SCALE wpm): 
PRETEST CAL DRIFT (ppm) : 
PDSTTEST CAL DUFT fwml: 

1000 
588.76 
597.02 
2.91 
3.75 

ROTOCOL 1 CARBON MONOXIDE 
80000 

-3.4 

B I D E S  OF NITROGEN iNa 

SCALE (ppm): 
rwmsr CAL WIVT (ppm) : 
WSTTEST CAL DmPT (ppm): 
PRETEST reRO DRIFT wpm): 
POBTTEBT PIROORIFT wpm): 
CUIBRATlQN a r s  : 
CUMRATION ppm : 
DRFT CORUECTEDAVO. 

1 O M  
499.- 
499.82 

2.43 
0.84 

PROTOCOL 1 NOx 
500.00 

.1.7 

SULFUR DIOXIDE (SQ1 

GCW mm): 100 
PRETEST CAL DRFT (ppm) : 40.62 
POSTTEST C M  D W T  (ppm): 50.62 
PfIZWST W O  DRIFT ern): -1 62 
POOTTEOTZERO DRIFT (ppm): 0.30 
CALIBRATION 0118 : PROTOCOL 1 SULFUR DIOXIDE 
CALIBRATION ppm : 50.00 
DRIFT COWlECTEDAVG. 0.1 

m VOLATILE ORGWICS 

--.- 

One-Mlnu te  A v e r a a e s  f u n c o r r e c t e d  for D r ~ f t l  



Volumetric Flow Rate Calculation Summary 

COMPANY: 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NO. 

c02 

0 2  

CO 

N2 
Bws 
Stack Temp. 

CP 
Squareroot D 

Pbar 
Pstatic 

Northwest Steel and Wire 
Sterling, Illinois 
EAF #8 Baghouse Inlet 
4/11/01 
1 

1.2 % 

20.2 % 
0 % 

78.6 % 
0.0336 dimensionless 
175.7 degrees F 
0.84 dimensionless 

0.6156 inches H20 

29.65 inches Hg 
-1.90 inches H20 

Stack Diamete 240" x 240 in. (Stack Area (sq. f 400.000 ) 

CALCULATIONS: 

Dry molecular weight of stack gas: 

Md = 0.44(%C02) + 0.32(%02) + 0.28(%N2+%CO) = 

Molecular weight of stack gas, wet basis: 

MS = Md(1-BWS) + 1 ~(Bws) - - 
Pitot tube coefficient: 

Cp (from calibration curve) - 

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

Square root of DP, average 

Average absolute stack gas temperature: 

Ts = stacktemp 175.7 ) O F  + 460 

Absolute stack gas pressure: 

Ps = Pbar + (Static Pressure11 3.6) 

Stack gas velocity: 

Vs = 85.49(Cp)(sqroot DP)(sqroot((Ts)/(Ps*Ms))) 

Stack gas volumetric flow rate: 

ACFM = (As)(Vs)(GO) 

Stack gas volumetric flow rate, wet basis: 

Qs(wet) = 36OO(Vs)(As)((Tstd'Ps)l(Ts'Pstd)) 

Qs(wet) = (3600(Vs)(As)((Tstd'Ps)l(Ts'Pstd)))160 

Stack gas volumetric flow rate, dry basis: 

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

English Units 
j29.92 in. Hq. 68" F) 

28.994352 lbllbmole 

28.625 lbllbmole 

0.84 dimensionless 

0.61 56 inches H20 

635.7 degrees R 

29.51 inches Hg 

920,392 acfm 

45,239,364 scfh 

753,989 scfm 

43.m 8,486 dscfh 



Moisture Calculation Summarv 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1 101 

RUN NO: 1 

INPUT 

Vm: 80.762 cubic feet 
Yd: 0.9940 dimensionless 
Pbar: 29.65 in. Hg 

DH: 1.80 in. H20 
Tm: 86.1 degrees F 
Vlc: 57.1 milliliters 

CALCULATIONS 

Volume of sample at standard 
conditions on dry basis: 

Vmstd = (1 7.647)(Vm)(Yd)(Pbar+DHll 3.6)/(T 

Volume of water vapor in sample 
at standard conditions: 

Vwstd = (0.04707 cu. ftlml)(Vic) 

Fractional moisture content of stack gas: 

Bws = Vwstdl(Vmstd+Vwstd) 

English Uni 
f29.92 in. Ha, I 

= 77.259 dscf 

= 2.688 scf 

= 0.0336 



Method 25-A Total VOC Calculation Summary 

Company: 
Location: 

Source: 
Test Date: 

Run # : 

INPUT DATA; 

Northwest Steel and Wire 
Sterling, Illinois 
EAF #8 Baghouse Inlet 
411 1101 
2 

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 

CALCULATIONS: 

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

- - 1.3 ppmv, wb 

- - -0.3 ppmv 

- - 50.4 ppmv 

- - 50.0 ppmv 

- - 42,078,167 DSCFH 

- - 0.0383 Bws 

- - 452 Tons 

VOC concentration (as propane) in stack gas (DRY BASIS): 
CC = ( CC(,,, / ( I  .O - 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) 1 385.26 x l o6  

VOC concentration (as Carbon) in stack gas: 

Ccc (equivelent carbon) = ((Csc (as Carbon) x 12) 1 385.26 x 10' - - 

VOC Emission Rate (as Propane): 
Esc = lbldscf propane x Qs(dscfh) 

VOC Emission Rate (as Carbon): 
Ecc = lbldscf carbon x Qs(dscfh) 

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

1.6 ppmv, wb 

0.2 ppmv 

0.6 ppmv 

0.023 x l o 4  Ibldscf 

0.01 9 x lo6  lbldscf 

0.9629 lblhour 

0.7864 Iblhour 

0.003 Iblton 



Sulfur Dioxide (SO,) Calibration Correction 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1 I01 

RUN NO: 2 

INPUT - 
SO2 Average Chart Reading: 

Avg. PrelPost Zero Reading: 
SO, Calibration Gas Concentration: 

vg SO, Cal . Gas PrelPost Test Reading: 

Stack Gas Volumetric Flow Rate: 
Tonnage of  Scrap Melted: 

Sample Calculations 

2.9 ppmv 

1.7 ppmv 

50.0 ppmv 

50.3 ppmv 

42,078, I67 dscfh 
452 tons 

SALCULATIONS 

Average SO2 chart reading: 

Average SO, concentration corrected for calibration drift: 

SO2 ppmv = (avg. SO2 - avg. Zero Drift) ' (Cal gas conc.l(avg. Cal. Drift - avg. Zero = 

Average SO, concentration: 

SO, Ibldscf = (SO2 ppmv, dbr(641385.26 x 10-6) - - 

Average SO2 emission rate: 

SO2 Iblhr = (SO2 Itddscf) (Stack flow rate, dscfh) 

SO, Iblton = [(lblhr 160) x test length, min.] 1 tonnage of scrap per heat 

1.3 ppmvdb 

0.218 x lo6 IWdsc 

- 2.9 ppmv 

= 9.188 lblhr 

= 0.037 lblton 



Oxides of  Nitroqen (NOx) Calibration Correction 
and 

Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1101 

RUN NO: 2 

INPUT - 
NOx Average Chart Reading: 
Avg. PrelPost Zero Reading: 

NOx Calibration Gas Concentration: 
Avg NOx Cal . Gas PrelPost Test Reading: 

Stack Gas Volumetric Flow Rate: 
Tonnage of Scrap Melted: 

13.6 ppmv 
0.7 ppmv 

500.0 ppmv 
497.2 ppmv 

42,078,167 dscfh 
452 tons 

CALCULATIONS 

Average NOx chart reading: - - 136 ppmv 

Average NOx concentration corrected for calibration drift: 

NOx ppmv = (avg. NOx - avg. Zero Drift) ' (Cal gas conc.l(avg. Cat. Drift - avg. Zero Drift) = 13.0 ppmvdb 

Average NOx concentration: 

NOX lbldscf = (NOx ppmv, db)*(46 1385.26 x 1u6) e; 1.550 x 1 oa l b l ds~ f  

Average NOx Emisslon Rate: 

NOx Iblhr = (NOx Ibldscf) ' (Stack flow rate, dscfh) = 65.226 lblhr 

NOx lblton = [(lblhr 160) x test length, min.] I tonnage of scrap per heat - - 0.265 IWton 



Carbon Monoxide ICO) Calibration Correction 
and 

Sample Calculations ' 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1/01 

RUN NO: 2 

INPUT 

CO Average Chart Reading: 
Avg. PrelPost Zero Reading: 

CO Calibration Gas Concentration: 
vg CO Cal . Gas PrelPost Test Reading: 

Stack Gas Volumetric Flow Rate: 
Tonnage o f  Scrap Melted: 

100.6 pprnv 
2.4 ppmv 

600.0 pprnv 
597.0 ppmv 

42,078,167 dscfh 
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 pprnv db 

Average CO concentration: 

CO Ibldscf = (CO ppmv, db)*(28 1385.26 x 10-6) - - 7,202 x lob lbld 

Average CO emission rate: 

CO Iblhr = (CO Ibldscf) ' (Stack flow rate, dscfh) 

CO lblton = [(lblhr 160) x test length, min.] I tonnage of scrap per heat 

- - 303.067 l blhr 

- - 1.229 lblton 



Carbon Dioxide (C0,1 Calibration Correction 
and 

S a m ~ l e  Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1 101 

RUN NO: 2 

INPUT 

C02 Average Chart Reading: 

Avg. PrelPost Zero Reading: 

C02 Calibration Gas Concentration: 

Avg C02 Cal . Gas PrelPost Test Reading: 

CALCULATIONS 

Average C02 chart reading: 

Average CO, concentration corrected for calibration drift: 

C02 ppmv = (avg. C02  - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Dr = 1.3 Oh dry basis 



Oxvaen (0,) Calibration Correction 
and 

Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1/01 

RUN NO: 2 

INPUT 

0, Average Chart Reading: 
Avg. PrelPost Zero Reading: 

0, Calibration Gas Concentration: 

, Cal . Gas PrelPost Test Reading: 

CALCULATIONS 

Average 0, chart reading: 

Average 0, concentration corrected for calibration drift: 

O2 ppmv = (avg. O2 - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Dr = 20.2 % dry basi 





Volumetric F low Rate Calculation S ~ m t n a r Y  

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1/01 

RUN NO: 2 

INPUT - 
coz 1.3 % 

0 2  20.2 % 
CO 0 % 

N2 78.5 % 
Bws 0 0383 dimensionless 
Stack Temp. 184.4 degrees F 

CP 0.84 dimensionless 
Squareroot D 0.5991 inches H20 

Pbar 29.65 inches H20 

Pstatic -1.85 inches HzO 

Stack Diamete 240" x 240 in. (Stack Area (sq. f 400.000 ) 
English Units 

CALCULATIONS: l29.92 in. Ha. 68O F) 

Dry molecular weight of  stack gas: 

Md = 0.44(%CO2) + 0.32(%02) + 0.28(%N2+%CO) = 29.01861 2 lbllbmole 

Molecular weight of  stack gas, wet basis: 

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 184.4 ) OF + 460 

Absolute stack gas pressure: 

Ps = Pbar + (Static Pressure11 3.6) 

Stack gas velocity: 

Vs = 85.49(Cp)(sqroot DP)(sqroot((Ts)l(Ps'Ms))) 

Stack gas volumetric flow rate: 

ACFM = (As)(Vs)(GO) 

Stack gas volumetric flow rate, wet basis: 

&(wet) = 3600(Vs)(As)((Tstd'Ps)/(Ts'Pstd)) 

Qs(wet) = (3600(Vs)(As)((Tstd'Ps)l(Ts'Pstd)))l60 

Stack gas volumetric tlow rate, dry basis: 
D 

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

- - 

- - 

- - 

- - 

- - 902,214 achn 

- - 43,752,579 scfh 

- - 729,210 scfm 

42,078,167 dscfh 

0.84 dimensionless 

0.5991 inches HzO 

644.4 degrees R 

29.51 inches Hg 

37.592 feetkecond 



Moisture Calculation Summary 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 1 101 

RUN NO: 2 

INPUT 

Vm: 84.481 cubic feet 
Yd: 0.9940 dimensionless 
Pbar: 29.65 in. Hg 
DH: 1.80 in. H20 

Tm: 83.1 degrees F 
Vlc: 68.7 milliliters 

CALCULATIONS 

Volume of sample at standard 
conditions on dry basis: 

English Units 
129.92 in. Ha. 68' F) 

Vmstd = (1 7.647)(Vm)(Yd)(Pbar+DH/l3.6)/(T = 81.263 dscf 

Volume of water vapor in sample 
at standard conditions: 

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

Fractional moisture content of stack gas: 

Bws = Vwstdl(Vmstd+Vwstd) 

- - 3.234 scf 



Method 25-A Total VOC Calculation Summary 

Company: Northwed Steel a?d Wire 
Location: Sterling, Illinois 

Source: EAF #8 Baghouse Inlet 
Test Date: 411 2/01 

Run#: 3 

JNPUT DATA; 

Average VOC (as propane) chart value 

Average prelpost zero chart value 

Average prelpost cal drift chart value 

Propane mid-range cat. gas concentration 

Stack gas volumetric flow rate (Qs) 

Stack gas moisture content (Bws) 

Tonnage of Scrap Melted 

CALCULATIONS: 

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

VOC concentration (as propane) in stack gas (DRY BASIS): 
CC = ( CC(,, I (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) I 385.26 x 1 o6 

VOC concentration (as Carbon) in stack gas: 

Ccc (equivelent carbon) = ((Csc (as Carbon) x 12) I 385.26 x lo6  - - 
VOC Emission Rate (as Propane): 
Esc = Ibldscf propane x Qs(dscfh) 

VOC Emission Rate (as Carbon): 
Ecc = lbldscf carbon x Qs(dscfh) 

SO2 Iblton = [(lblhr 160) x test length, min.] 1 tonnage of scrap per heat = 

2.6 ppmv, wb 

0.5 ppmv 

50.1 ppmv 

50.0 ppmv 

46,729,996 DSCFH 

0.0232 Bws 

414 Tons 

2.1 ppmv, wb 

0.1 ppmv 

0.3 ppmv 

0.009 x l o 6  lbldscf 

0.5347 Iblhour 

0.4367 lblhour 

0.002 lblton 
Q 



Sulfur Dioxide (SO,) Calibration Correction 

and 
Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 2/01 

RUN NO: 3 

INPUT - 
SO, Average Chart Reading: 

Avg. PrelPost Zero Reading: 
SO, Calibration Gas Concentration: 

vg SO, Cal . Gas PrelPost Test Reading: 

Stack Gas Volumetric Flow Rate: 
Tonnage of Scrap Melted: 

CALCULATIONS 

Average SO, chart reading: 

3.4 ppmv 

0.2 ppmv 

50.0 ppmv 

50.1 ppmv 

46,729,996 dscfh 
414 tons 

- - 3.4 ppmv 

Average SO, concentration corrected for calibration drift: 

SO2 ppmv = (avg. SO2 - avg. Zero Drift) ' (Cal gas conc.l(avg. Cal. Drift - avg. Zero = 3.2 ppmvdb 

Average SO, concentration: 

SO2 Ibldscf = (SO2 ppmv, db)'(64/ 385.26 x 10-6) 

Average SO, emisslon rate: 

SO2 lblhr = (SO2 Ibldsd) ' (Stack flow rate, dscfh) 

SO2 Iblton = [(lblhr 160) x test length, min.] I tonnage of scrap per heat 

= 0.532 x 10" lbldsc 

= 24.881 lblhr 

= 0.092 lblton 



Oxides of Nitroaen (NOx) Calibration Correction 
and 

S a m ~ l e  Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 2/01 

RUN NO: 3 

INPUT - 
NOx Average Chart Reading: 
Avg. PrelPost Zero Reading: 

NOx Calibration Gas Concentration: 
Avg NOx Cal . Gas PrelPost Test Reading: 

Stack Gas Volumetric Flow Rate: 
Tonnage of  Scrap Melted: 

21.4 ppmv 
1.5 ppmv 

500.0 ppmv 
497.2 ppmv 

46,729,996 dscfh 
414 tons 

CALCULATIONS 

Average NOx chart reading: - - 21.4 ppmv 

Average NOx concentration corrected for calibration drift: 

NOx ppmv = (avg. NOx - avg. Zero Drift) * (Cal gas conc.l(avg. Cal. Drift - avg. Zero Drift) = 20.1 ppmv db 

Average NOx concentration: 

NOX I b l d ~ ~ f  = (NOx ppmv, db)*(46 1385.26 x 10.~) - - 2,394 x 1 ob l bldscf 

Average NOx Emisslon Rate: 

NOx lblhr = (NOx Ibldscf) * (Stack flow rate, dscfh) = 11 1.888 lblhr 

NOx lblton = [(lblhr 160) x test length, min.] I tonnage of scrap per heat - - 0.415 lblton 



Carbon Monoxide ICOl Calibration Correction 
and 

Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

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

RUN NO: 3 

INPUT 

CO Average Chart Reading: 
Avg. PrelPost Zero Reading: 

CO Calibration Gas Concentration: 
vg CO Cal . Gas PrelPost Test Reading: 

Stack Gas Volumetric Flow Rate: 
Tonnage o f  Scrap Melted: 

CALCULATIONS 

Average CO chart reading: 

Average CO concentration corrected for calibration drift: 

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

Average CO concentration: 

CO Ibldscf = (CO ppmv, db)*(28 / 385.26 x 10-6) 

Average CO emission rate: 

CO Iblhr = (CO Ibldscf) * (Stack flow rate, dscfh) 

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

60.5 ppmv 
0.0 ppmv 

600.0 ppmv 
595.5 ppmv 

46,729,996 dscfh 
414 tons 

- - 60.5 ppmv 

avg. Zero Drift = 61.0 ppmvdb 

- - 207.067 lblhr 

- - 0.768 lblton 



Carbon Dioxide (CO,) Calibration Correction 
and 

Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 2/01 

RUN NO: 3 

INPUT 

CO, Average Chart Reading: 

Avg. PrelPost Zero Reading : 
CO, Calibration Gas Concentration: 

Avg CO, Cal . Gas PrelPost Test Reading: 

,CALCULATIONS 

Average CO, chart reading: 

Average C0, concentration corrected for calibration drift: 

C02 ppmv = (avg. C02  - avg. Zero Drift) (Cal gas conc./(avg. Cal. Drift - avg. Zero Dr = 1.3 %drybasis 



Oxygen (0,) Calibration Correction 

and 
Sample Calculations 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
RUN NO: 3 

TEST DATE: 4/12/01 

INPUT 

0, Average Chart Reading: 

Avg. PrelPost Zero Reading: 
O2 Calibration Gas Concentration: 

, Cal . Gas PrelPost Test Reading: 

CALCULATlONS 

Average O2 chart reading: = 2 0 . 3 %  

Average O2 concentration corrected for calibration drift: 

0, ppmv = (avg. 0, - avg. Zero Drift) * (Cal gas conc./(avg. Cal. Drift - avg. Zero Dr = 20.6 % dry basi 



Monitor Data 

COMPANY : 
SOURCE : 
REPETITION : 
TEST DATE : 
STARTING HOUR : 
STARTING MINUTE : 

N-I Steel md Wire 
EAF C8 BqhOus. Inlet 
Rvn rJ 
411U)l 
14 
36 

SCALE W): 
PRETEST CAL DRIFT (%I : 11 
POSTTEST CAL DRIFT 1%): 11 
PRETESTZERO DRIFT 6): 0. 
POSTTEST ZERO DRIFT 6): -0. 
CALIBRATION GAS : PROTOCOL I OXYGI 
CiUlBRATION X : 12. 
DRIFT CORRECTED AVC. 2( 

SCALE (X): 
PRETEST CAL DRIFT WI : 10. 
POSTTEST CAL D R I n  0: 10. 
PRETESTZRO DRYT (Sb): -0.1 
POSTTEST ZERO DRYT PA): c 
CALIBRATION GAS : PROTOCOL 1 CARBON DIOXIC 
CALIBRATION X : 10.1 
DRIFT CORRECTED AVC. 1 

SCALE (ppn): 104 
PRETEST CAL ORRT (ppm) : 589.. 
POSTTEST CAL DRlFT (ppml: 601.1 
PRETEST ZERO O(VT (ppn): 0 
POSTTEST m o  DRFT wpm): -0.: 
CALIBRATION GAS : ROTOCOL 1 CARBON MONOXIC 
CALlBRATlCU ppn : 6WJ 
DRIFT CORRECTED AVC. 6C 

S C U  (ppm): 
PRETEST CM ORVT (Ppm) : 
POSTTEST CAL DRIFT Ippm): 
PRETESTZERO DRIFT (Ppm): 
POSTTESTZRO DRFT (ppm): 
CALIBRATION GAS : 
CALIBRATION ppm : 

IDRIFT CORRECTED AVC 

101 
501 1 
4981 

.o.: 
3.: 

PROTOCOL 1 Nl 
500.1 

20 

SCALE (ppm): 
PRETEST CAL DRVT ( p p )  : 
POSTTEST CM DRIFT (ppm): 
PRETESTZERO DRIFT wpm): 
POSTTESTZERO DRlf T Ippm): 
CALIBRATION GAS : 
CALIBRATION ppm : 
DRIFT CORRECTED AVC. 

1L 
49.1 
50; 
O.f 

-0,: 
PROTOCOL 1 SULFUR DlOXlC 

50.L 
3 

6CU.E (ppm): 1 I 
PRETesT CAL DRIFT wpm) : 49.1 
POSTTEST C U  O(UTT Wpm): 50.: 
P R ~ T ~ ~ T  m o  WPT (ppm): 0.: 
POSRE~T m0 D N ~ T  wpm): P .i 
C A L ~ T I O N  GAS : PROTOCOL 1 PROPAh 
CALtBRATlOH ppm : 50.L 
DRIFT CORRECW AVC. 0 

One- Minu te  Averaaes l u n c o r r e c t e d  for Drift) 

Tlmc 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
4 4  
45 
46 
47 
48 
48 
50 
51 
52 
53 
E4 

55 
58 
57 
58 
59 
80 
81 
62 
83 
64 
85 
66 
67 
88 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
85 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
88 
99 
100 
101 
102 
103 
E4 
105 
lo6 
lo7 
108 
109 
110 
111 

Average: 20.3 1.3 80.5 21A 3A 1.3 



Volumetric Flow Rate Calculation Summary 

COMPANY: Northwest Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: EAF #8 Baghouse Inlet 
TEST DATE: 411 2/01 

RUN NO: 3 

INPUT - 
coz 1.3 1 

0 2  20.6 % 
CO 0 K 

N2 78.1 % 
Bws 0.0232 dimensionless 
Stack Temp. 160.3 degrees F 
CP 0.84 dimensionless 
Squareroot D 0.6492 inches HzO 

Pbar 29.25 inches HzO 

Pstatic -1.85 inches H20 

Stack Diamete 240" x 240 in. (Stack Area (sq. f 400.000 ) 

CALCULATIONS: 

Dry molecular weight of stack gas: 

Md = 0.44(%C02) + 0.32(%02) + 0.28(%N2+%C0) = 

Molecular weight of stack gas, wet basis: 

Ms = Md(1-Bws) + l8(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 ) OF + 460 

Absolute stack gas pressure: 

Ps = Pbar + (Static Pressure11 3.6) 

Stack gas velocity: 

Vs = 85.49(Cp)(sqroot DP)(sqroot((Ts)l(Ps*Ms))) 

Stack gas volumetric flow rate: 

ACFM = (As)(Vs)(60) 

Stack gas volumetric flow rate, wet basis: 

Qs(wet) = 36OO(Vs)(As)((Tstd*Ps)l(Ts'Pstd)) 

&(wet) = (360O(Vs)(As)((Tstd'Ps)l(Ts'Pstd)))/60 

Stack gas volumetric flow rate, dry basis: 

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

English Units 
(29.92 in. Ha. 6S0 F) 

29.03791 5 Ibllb-mole 

28.782 l b l l b m l e  

0.84 dimensionless 

0.6492 inches Hz0 

620.3 degrees R 

29.1 1 inches Hg 

962,669 acfm 

47,840,828 s c k  

797.347 scfm 



Moisture Calculation S~tnmaW 

COMPANY: Northwest Steel and Wire 

LOCATION: Sterling, Illinois 
SOURCE: EAF #8 Baghouse Inlet 

TEST DATE: 411 2101 
RUN NO: 3 

INPUT 

Vm: 84.939 cubic feet 

Yd: 0.9940 dimensionless 
Pbar: 29.25 in. Hg 

DH: 1.80 in. H,O 

Tm: 60.2 degrees F 

Vlc: 42.5 milliliters 

CALCULATIONS 

Volume of  sample at standard 
conditions on dry basis: 

Vmstd = (17.647)(Vm)(Yd)(Pbar+DHIl 3.6)l(T 

Volume of  water vapor in sample 
at standard conditions: 

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

Fractional moisture content of stack gas: 

Bws = Vwstd/(Vmstd+Vwstd) 

English Units 
l29.92 in. H a  68' F1 

= 84.155 dscf 

= 2.000 scf 



Appendix B 
Northwestern Steel and Wire: 654-1 5 

Test Dates: 411 1 & 4/12/01 

APPEH DIXB Field Data 



VELOCITY TRAVERSE 
--- 6 --- 
I - - - -  - - -- - VELOCITY TRAVERSE --- 
I- m F L m - = rn -m 

AND 
CYCLONIC FLO 

PLANT 
DATE 04- // - 01 
LOCATION 
SOURCE u k e  Zdet  3 i 3 P  

STACK I.D. 2 3 @  d a 
, I / ,  t t I / \  

BAROMETRIC PRESSURE, in. Hg 39.65 
OPERATORS &4 f ; 8 c  ; &L 5 SCHEMATIC OF TRAVERSE POINT LAYOUT , 

RUNNO. / STATIC, in. H 2 0  '/, 9 

)I 
AVERAGE 

RUN NO. / &M L . )  STATIC, in. H 2 0  

TRAVERSE VELOCITY STACK YAW 
POINT HEAD TEMP. ANGLE 

NUMBER (ApJ, in. H20 (Ts), "F 0 



FIELD DATA 
AMBIENT TEMPERATURE PROBE m m + s m a  
B A R O ~ C  ~ S S U R E  HEATER BOX SElTtNG 
ASSUMED MOISTORIi, % 

PROBE LWGIFI, in. 
NOZPIi DUMEIER. in. 
STACK DIAMFIER, in. 
MlNun?sPERwm 
NUMBER OF Porn 
NUMBER OF PORTS 



VELOCITY TRAVERSE 
AND 

CYCLONIC F L ~  VERIFICATION 

PLANT 
DATE 
LOCATION 
SOURCE 
STACK1.D. 
BAROMETRIC 
OPERATORS SCHEMATIC OF TRAVERSE POINT LAYOUT 

,._ . 
RUNNO. 3 STATIC, in. H,O '/. S T  RUN NO. 3 STATIC, in. H,O 

TRAVERSE VELOCITY STACK YAW 
POINT HEAD TEMP. ANGLE 

AVERAGE 
I 

TEMP. ANGLE 
NUMBER (ApJ, in. H,O (Ts), O F  



PLANT /~ /U<#CJ MDIBKTRMPERANRB 
OATS BAIIOMTUC PMSLRS 
LOCA~ON ASSUMKO M O I ~ U ,  n 
OPEMlQR ?ROB# UNQM tn 
STACE NO. w O Z a t D ~ b L  
tm NO. STACK D I A M ~ R ,  br 
wm.im MRIVTU)flL#HHT 

. 
FlOELD DATA 





VELOCITY TRAVERSE 

PLANT N ~ S i w  
DATE 4- /;t- 01 

LOCATION 4f6L~wb ZL. 
SOURCE 
STACK I.D. 
BAROMETRIC P: 
OPERATORS U G  A ~ L  

RUNNO. 3 STATIC, in H~o~& 

I T I M W E  1 W,"CTITY I 
POINT TEMPERATURE STACK 1 

+ Ru, I 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

NUMBER I ( ~ p d ,  in. ~~0 

A - I 0.33 

RUNNO. c a t  STATIC. in. Hz0 

("w, O F  

160 

TRAVERSE 
POINT 

VELOCITY 
HEAD 

STACK 
TEMPERATURE 







Appendix C 
Northwestern Steel and Wire: 654-1 5 

Test Dates: 411 1 & 411 2/01 

CEM Datalogger Data 



Cllent 
Loution 
Source 
Date 
Run # 
Fllter Wldth 
Pm Suns  
Port Suns  
Scan Rate 
TrigEvant 
TrigChan 
TrlgLavel 
TrlgEdge 
Hysteresis 

Northwest Stwl and Wlre 
Sterling, llllnok 
U F  #I h g h w s e  Inlet 
04/llR001 
He* 11 and 12 
4 
0 
5761 
0266666651 
Manual 
None 
None 
None 
None 

Range 0-25 % OdO% 0-1 000 0-1000 0-100 0-100 
Unlts % db % db ppmvdb ppmvdb ppmvdb Ppmvwb 

Tlme Oxygen COZ CO NOx SO2 VOC 
7:12:11 -0.06 -0.04 1.60 1.99 0.16 0.92 
7:12:26 -0.06 -0.04 1.07 1.99 0.08 0.63 
7:12:41 
7:12:56 
7:13:11 
7:13:26 

7:15:56 20.98 0.03 0.78 0.72 -1 8 6  -0.51 

4.06 4.04 1.07 1.64 0.33 0.43 Zero ppm Cal Error: 
4.06 4.04 1.87 0.63 0.01 0.25 4.062 %Oxygen 
4.06 4.04 1.60 0.62 4.09 0.02 4.038 % COZ 
4.06 4.04 1.33 0.73 0.11 -0.54 1.466 ppm CO 

7:16:11 
7:16:26 
7:16:41 
7:16:56 

7:18:41 11.94 0.01 2.14 0.98 -1.99 0.00 ,- 

7:13:41 -0.06 -0.04 1.60 0.74 0.06 1.32 0.902 ppm Nox 
7:13:56 0.04 -0.04 2.14 0.71 -1.52 1.17 0.088 D D ~  SO2 

- 
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 %Oxygen 
20.89 0.04 11.69 13.07 -1.94 -1.27 
20.90 0.04 5.87 1.32 -1.98 0.67 

1:18:56 
7:lS:ll 
1:19:26 

7:21:11 5.05 -0.02 1.07 0.92 -1.75 -0.51 
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7:17:11 16.38 0.16 1.60 1.14 -1.67 0.88 
7:1'1:26 11.53 0.15 1.06 1.05 -1.99 0.61 

11.94 -0.01 1.33 0.90 -2.1 2 0.23 " 12.0% Oxygen Cal Error: 
11.94 -0.01 0.50 0.96 -2.04 0.36 1 1.942 %Oxygen 
11.94 -0.01 1.07 0.93 -2.02 0.06 

221 :26 
221 :41 
7:21:56 

7:25:11 -0.03 18.06 -0.07 0.96 0.01 1.34 

5.00 0.02 1.07 0.94 -1.76 0.74 5.0% Oxygen Cal Error: 
4.98 -0.02 1 .80 0.96 -1:72 -0.88 4.980 %Oxygen 
4.97 -0.02 2.81 0.97 1.78 -0.96 

7:25:26 
7:25:41 
7:25:56 

0.03 18.07 -0.07 0.99 0.51 1.30 18.0% CO2 Cal Error: 
-0.04 18.07 -0.61 0.97 0.38 1.13 18.080 % C02 
-0.04 18.08 0.87 0.97 0.48 1.06 



Range 0 4 5 %  0.20% 0-1000 0-1000 0-100 0-100 
Units % db % db ppmv db ppmv db ppmv db ppmvwb 

Time 
7:27:56 
7:28:11 
7:28:26 
7:28:41 
7:28:56 
7:29:11 
7:29:26 
7:29:41 
7:29:56 
7:30:11 
7:30:26 
7:30:41 
7:30:56 
7:31:11 
7:31:26 
7:31:41 
731  :56 
7:32:11 
7:32:26 
7:32:41 
7:32:56 
7:33:11 
7:33:26 
7:33:41 
7:33:56 
7:34:11 
73426 
7:34:41 
7:34:56 
7:35:11 
73526 
7:35:41 
7:35:56 
7:36:11 
73626 
7:36:41 
7:36:56 
7:37:11 
7:37:26 
7:37:41 
73756  
7:36:1 1 
7:38:26 
7:38:41 
7:38:56 
7:39:11 
7:39:26 
7:39:41 
7:39:56 
7:40:11 
7:40:26 
7:40:41 
7:40:56 
7:41:11 
7:41:26 
7:41:41 
7:41:56 
7:42:11 
7:42:26 
7:42:41 
7:42:56 
7:43:11 
7:43:26 
7:43:41 
7:43:56 
7:M:Il 
7:44:26 
7:44:41 
7:44:56 
7:45:11 
7:65:26 
7:45:41 
7:45:56 
7:@11 
7:46:26 
7:46:41 
7:@56 
7:47:11 

Oxygen COZ CO NOx SO2 VOC 
-0.07 10.05 0.79 0.89 0.36 0.36 10.0% CO2 Cal Error: 
0.07 10.04 1.07 0.91 0.28 0.30 10.042 % COZ 

-0 08 5.02 161 0 94 0 13 0 80 
-0 08 5.01 2 14 0 87 0 11 0 72 5.0% C02 Cal Error: 
-0 08 5.01 161 0 94 0 13 0 65 5.008 % COZ 

-0 07 0 07 3 30 509 06 97.98 1 66 
-0.07 0.07 3 04 507.39 79 80 1 62 500 ppm Nox Cal Error: 
-0 07 0 07 3 04 506.19 71 97 161 501.666 ppm Nox 
-0 08 0 06 3 04 495.98 69 82 1 54 
-0 08 0 06 3 04 497.10 68.88 1.53 
-0 08 0 06 3.04 381 86 69 00 1 54 

-0.08 0.06 3 31 255 51 45.55 172 ' 
-0.08 0 05 3 04 254.23 39.49 1.78 250 ppm Nox Cal Error: 
-0.08 0 05 3 04 253.25 37.71 1.83 253.083 ppm Nox 
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Range 0-25 % 0-20% 0-1000 0-1000 0-100 , 0-1 00 
Units 96 db % db ppmv db P P ~ V  db PPmv db PPmvwb 

Time 
7:47:26 
7:47:41 
7:47:56 
7:48:11 
7:48:26 
7:48:41 
7:48:56 
7:49:11 
7:49:26 
7:49:41 
7:49:56 

Oxygen 
-0.09 
-0.09 
-0.09 
-0.10 
-0 10 
-0.10 
-0.10 
-0.1 0 
-0.10 
-0.10 
-0.10 

NOx 
4.43 
4.20 
4.05 
3.98 
3.80 
3.64 
3.73 
3.50 
3.57 
3.43 
3.38 

VOC 
1.34 
1.27 
1.20 
1.14 
1.49 
1.83 
1.64 
1.80 
1.92 
1.42 
1.05 

7:53:11 -0 10 0 03 4 10 2 90 50 45 1 59 
7:53:26 -0 10 0 03 4 10 2 87 50.13 1.13 50 ppm SO2 Cal Error: 
7:53:41 -0 10 0 03 4 10 2 87 50.15 141 50 192 ppm SO2 
7:53:56 -0 10 0 03 4 10 2 62 50.23 0 86 

7:50:11 4.10 0.03 5.09 3.28 84.49 108 

7:59:41 -0.10 0.10 3.03 2.10 -1.27 0.91 
7:59:56 6.10 0.09 3.03 2.12 -1 A6 4.41 Zero ppm System Bias: 
8:OO:ll 4.10 0.10 3.03 2.26 -1 .44 4.47 4.102 % Oxygen 
8:00:26 4.10 0.10 3.03 2.87 1.52 4.47 0.096 ' %C02  

7:50:26 
7:50:41 
7:50:56 
7:51:11 

8:00:41 1 4.10 0.10 2.58 2.46 -1.67 4.16 2.920 P P ~  CO 
8:00:56 -0 10 0.10 2.1 3 2 31 -1.37 1.24 2.428 ppm NOX 
8:01:11 -0 10 0.10 2 13 2.33 -0.84 0 25 -1.522 P P ~  So2 

.0.10 0.03 5.08 3.22 85.07 0.97 85 ppm SO2 Cal Error: 
-0.10 0.03 5.09 3.31 85.59 0.93 85.136 ppm SO2 
-0.10 0.03 4.35 3.26 84.67 1.15 
0.10 0.03 4.59 3.12 8522 1.17 

7:51:26 -0.10 0.03 4.35 2.84 84.94 1.06 
7:51:41 -0.10 0.03 4.10 2.88 83.69 0.77 
75156  -0 10 0.03 3.30 2.87 65.93 0.65 
7:52:11 -010 0.03 3.57 2.89 54.38 0.52 
75226  -0.10 0.03 4.10 2.85 51.88 0.47 
7:52:41 -0.10 0.03 4.10 2.85 50.92 0.35 
7:52:56 -0.10 0.03 4.10 2.93 50.31 0.92 
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8:05:41 0.00 0.10 2.13 2.91 1.43 90.29 
8:05:56 -0.02 0.10 2.13 2.80 1.23 88.54 ; 

8:06:11 
8:06:26 
8:06:41 

-0.03 0.10 2.58 2.89 0.76 84.36 8S ppm VOC Cal: 
-0.03 0.10 2.36 2.88 1.03 84.69 84.626 pprfl VOC 
0.04 0.10 2.13 2.79 1.06 84.89 

0 





Range 0-25 56 0-2056 0-1000 0-1000 0-100 0-100 
Units % db sh db ppmv db ppmvdb P P ~ V  db P P ~ V  wb 

Time Oxygen 
8:26:26 -0.01 
8:26:41 -0.01 
8:26:56 -0.01 
8:27:11 -0.01 
8:27:26 0.00 
8:27:41 -0.01 
8:27:56 0.00 
8:28:11 4.01 

NOX 
2.01 
2.02 
2.06 
2.06 
2.06 
2.08 
1.93 

277.29 

SO2 VOC 
21.15 -1.94 
16.68 -1.98 
15.38 -2.06 
14.31 -2.28 
13.81 -2.46 
12.65 -2.87 
11.96 -2.91 
11.61 -2.93 
10.93 -3.04 
10.40 -3.09 500 ppm Nox System Bias: 
9.80 -3.09 499.~41 P P ~   ox 
9.18 -3.13 

8:32:56 2.57 -0.20 592 02 6 49 13 68 1 66 

10:19:02 1 9.04 9.87 1.07 1.87 1.73 0.59 0.845 P P ~  CO 
10:19:17 -0 04 10.04 1.853 P P ~  Nox 
10:19:32 -0 05 10.04 1.828 ppm SO2 
10:19:47 1 4 0 5  10.02 0.597 ppm VOC 

8:33:11 
8:33:26 
8:33:41 

10:18:02 4 0 1  0 01 3 12 1 94 161 -0 25 
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117  -0.21 598.11 6 20 12 00 1 46 600 ppm CO System Bian 
0 66 -0 21 599.70 6 00 10 88 0 77 598.759 P P ~  CO 
0 43 -0 21 598.62 5 89 10 03 0 86 

10:18:17 
10:18:32 
1018:47 

-002 0.81 1.59 1.87 I .96 0 63 Zero ppm System Elas: 
4.03 6.60 4.07 1.81 1.86 0.62 -0.030 %Oxygen 
6.03 9.22 0.79 1.87 1.76 0.55 6.625 % COZ 



Range 0-25 % 0-201 0-1000 0-1000 0-100 0-100 
Units % db % db ppmv db ppmv db pprnvdb ppmv wb 

Time Oxygen C02 CO NOx SO2 VOC 
10:20:02 ( 0 05 10.03 1 07 0 47 1 6 1  0 33 10.0% C02 System has. 
10:20:17 0 06 10.04 2 10 0 68 1 80 0 32 10.031 % CO2 

10:21:02 4.12 5.22 3.04 -0.1 1 -0.02 0.31 
10:21:17 8.09 1.87 3.58 -0 21 -0.17 0.28 
10:21:32 8.66 1.61 3.04 -0.20 0.01 0.32 
10:21:47 
10:22:02 
10:22:17 

10:23:47 0 35 0.02 3 85 496 49 26 85 0 15 

11.74 0.05 3.04 -0.25 -0.14 0.32 12.0% Oxygen System Bias: 
11.94 0.03 2.59 -0.28 -0.19 0.36 11.921 %Oxygen 
11.99 0.03 7.16 -0.37 -0.17 0.24 

10:24:02 
10:24:17 
10:24:32 
1 0 2 4 4 7  

0 34 0 02 3 04 497.17 50 87 0 14 500 ppm Nox System Bias: 
0 33 0 02 3 31 496.88 60 61 0 08 497 127 ppm Nox 
0 33 0 02 4 11 497.35 64 83 0 04 
0.33 0.02 3.84 497.1 1 66.88 0.13 

10:30:17 0 30 -0 01 6.16 2 11 51 29 -0 19 

10:34:32 20.95 0.00 3 04 -0 10 1 1 9  1 33 End R e a l  
10:34:47 2095 0 00 5 61 4 66 141 6 27 
10:35:02 20 81 0 23 11 20 23 28 1 2 1  7 04 
10:35:17 20 68 0 36 14 24 20 38 1 36 7 00 

10:30:32 
10:30:47 

10:32:32 20.96 -0.01 3.04 0 09 1 96 49.53 
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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 0.1 1 
10:25:32 2.1 1 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 

0 30 -0 01 5 63 2 05 48.77 -0 19 50 ppm SO2 System Bias: 
0 30 -0 01 5 09 1 99 48.09 0 1 7  48.646  om SO2 

10:32:47 
10:33:02 
10:33:17 

10:26:02 
10:26:17 
10:26:32 

20.96 0 01 2 59 0 05 1 78 52.16 50 ppm VOC Cal: 
20 96 -0 01 3 04 0 06 1 73 51 2 4  50.822 ppm VOC 
20.96 -0 01 3.04 0.03 1 78 49.44 

0.33 0.01 605.03 6.43 4.35 0.07 600 ppm CO System Bias: 
0.31 0.00 606.41 5.69 3.36 -0.06 602.286 P P ~  CO 
0.30 0.00 606.12 5.20 2.41 -0.1 1 



Range 
Units 

Time 
10:39:32 
10:39:47 
10:40:02 
10:40:17 
10:40:32 
10:40:47 
10:41:02 
10:41:17 
10:41:32 
10:41:47 
10:42:02 
10:42:17 
10:42:32 
10:42:47 
10:43:02 
10:43:17 
10:43:32 
10:43:47 
10:44.02 
10:44:17 
10:44:32 
10:44:47 
10:45:02 
10:45:17 
10:45:32 
10:45:47 
10:46:02 
10:46:17 
10:46:32 
10:46:47 
10:47:02 
10:47:17 
10:47:32 
10:47:47 
10:48:02 
10:48:17 
10:48:32 
10:4&47 
10:49:02 
10:49:17 

0-25 % 
U db 

Oxygen 
20.79 
20.80 
20.89 
20.57 
20.69 
20.79 
20.77 
20.81 
20.82 
20.83 
20.84 
20.85 
20.85 
20.85 
20.85 
20.84 
20.84 
20.85 
20.85 
20.85 
20.86 
20.86 
20.87 
20.87 
20.87 
20.87 
20.87 
20.87 
20.87 
20.87 
20.87 
20.87 
20.88 
M.88 
20.88 
20.88 
20.87 
20.89 
20.90 
20.74 

0-1000 
ppmv db 

CO 
13.21 
14.02 
14.28 
13.24 
12.72 
12.97 
12.72 
12.97 
12.23 
12.23 
12.23 
1 I .96 
10.71 
10.75 
12.23 
12.23 
12.23 
11.43 
11.16 
11.16 
11.16 
10.49 
10.26 
10.26 
10.26 
9.99 
9.73 
9.73 

10.26 
10.26 
9.73 

10.18 
9.73 
10.26 
10.26 
10.26 
10.26 
11.71 
16.37 
21.43 

0-1000 
ppmv db 

NO% 
27.79 
29.16 
29.94 
28.43 
28.73 
30.30 
29.61 
30.22 
29.61 
28.83 
28.52 
29.34 
30.34 
33.57 
31.20 
32.01 
31.52 
29.82 
28.71 
28.32 
27.86 
28.02 
27.78 
26.89 
27.37 
27.15 
28.21 
26.65 
27.85 
28.59 
28.19 
24.97 
24.90 
24.96 
24.99 
35.60 
36.38 
28.14 
23.14 
16.12 

0-100 
ppmv db 

SO2 
1.23 
1.17 
1.36 
1.16 
1.21 
0.98 
1.28 
1.53 
1.26 
1.18 
1.21 
1.23 
1.28 
1.18 
1.11 
1 .23 
1.26 
1.31 
1.31 
1.21 
1.06 
1.26 
1.04 
1.13 
1 .23 
1.13 
1.06 
1 . l6  
1.13 
1.01 
1.21 
1.16 
0.98 
0.78 
0.93 
1.08 
1.03 
0.96 
1 .O1 
0.98 

0-100 ' 

ppmv wb 

VOC 
7.85 
7.85 
7.50 
7.42 
7.38 
7.46 
7.57 
7.53 
7.33 
7.38 
7.50 
7.54 
7.36 
7.33 
7.26 
7.17 
7.37 
7.35 
7.22 
7.04 
6.95 
6.93 
6.79 
6.81 
6.80 
6.74 
6.56 
6.42 
6.44 
6.36 
6.35 
6.28 
6.28 
6.36 
6.28 
6.25 
6.68 
7.43 
7.97 
8.69 
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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 
I 1  :01:02 
11:Ol :I7 
11:01:32 
11:01:47 
11:02:02 
11:02:17 
11 :02:32 
11:02:47 
ll:O3:02 
11:03:17 
11:03:32 
11:03:47 
11 :04:02 
11:04:17 
11 :04:32 
11:04:47 
11:05:02 
11:05:17 
I I :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 :I202 
11:1217 
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 
11:17:47 
lI:l8:O2 
11:18:17 

0-25 % 
% db 

Oxygen 
20.34 
20.32 
20.29 
20.20 
20.08 
20.02 
19.98 
20.01 
20.08 
20.08 
20.08 
20.07 
20.06 
19.99 
19.95 
19.95 
19.94 
19.97 
19.95 
20.00 
20.00 
20.00 
20.00 
20.00 
20.02 
20.00 
19.97 
19.94 
19.91 
19.95 
20.02 
20.09 
19.97 
19.88 
19.87 
19.93 
20.01 
20.05 
20.08 
20.12 
20.17 
20.1 5 
20.18 
20.20 
20.16 
20.09 
20.18 
20.24 
20.24 
20.23 
2027 
20.29 
20.28 
20.30 
20.29 
20.31 
20.30 
20.27 
20.31 
20.40 
20.50 
20.54 
20.53 
20.61 
20.71 
20.61 
20.61 
20.65 
20.71 
20.73 
20.74 
20.75 
20.77 
20.78 
20.79 
20.75 
20.60 
20.26 

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 
171.81 
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 
31.15 
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 
28.1 2 
21.95 
15.31 
13.21 
13.21 
16.58 
35.20 
42.76 
3222 
28.40 
38.20 
55.52 
65.81 
67.85 
63.79 
51.64 
51.84 
69.84 
91.35 
82.68 

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 
5.59 
5.98 
6.34 
6.62 
7.30 
7.53 
7.66 
7.15 
7.75 
7.91 
8.10 
8.21 
8.69 
8.78 
8.73 
9.25 
8.57 
9.67 
9.70 
9.79 
10.09 
11.65 
15.50 
20.00 
35.43 
48.11 
29.24 
17.85 
11.44 
9.27 
8.50 
7.63 
7.55 
7.70 
7.44 
6.70 
6.33 
6.58 
8.94 
12.07 
10.36 

0-100 
ppmv db 

so2 
1.23 
1.33 
1.68 
1.46 
1 A8 
1.43 
1.68 
1.91 
1.83 
2.06 
2.1 1 
2.44 
2.66 
2.53 
2.98 
2.61 
2.63 
2.91 
2.98 
2.91 
3.41 
3.63 
4.08 
4.48 
4.63 
5.18 
5.90 
5.83 
6.42 
6.55 
6.71 
6.15 
6.33 
6.25 
6.08 
5.85 
6.03 
5.65 
5.38 
4.55 
4.58 
4.13 
3.90 
3.73 
3.53 
3.46 
3.03 
3.01 
2.93 
2.78 
2.81 
2.53 
2.75 
2.48 
2.71 
2.41 
2.61 
2.71 
2.66 
2.83 
2.58 
2 ..I8 
2.33 
2.41 
2.36 
2.81 
2.83 
2.63 
2.66 
2.46 
2.71 
226 
2.13 
2.26 
1.98 
2.01 
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 
7.17 
7.14 
7.17 
7.32 
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 
5.91 
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 
5.23 
5.43 
5.52 
5.55 
5.45 
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 
8.86 
8.31 



Range 
Units 

Time 
11:18:32 
11:18:47 
11:19:02 
11:13..17 
11:19:32 
11:19:47 
I 1  :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 2 3 4 7  
11 :24:O2 
11:24:17 
11:24:32 
11 :24:47 
11 :25:02 
11:25:17 
11 :25:32 
11 :25:47 
11 :26:O2 
11 :26:17 
11 :26:32 
11 :26:47 
ll:27:O2 
11:27:17 
11 :27:32 
1 l:27:47 
11:28:02 
11:28:17 
1 l:28:32 
11 :28:47 
1 I :29:02 
11:29:17 
I I :29:32 
1 I :29:47 
11:30:02 
11:30:17 
11 :30:32 
11:30:47 
11:31:02 
11:31:17 
11:31:32 
11 
11:32:02 
1 l:32:l7 
1 l:32:32 
11:32:47 
ll:33:02 
11:U:17 
11 :33:32 
I l:3347 
11 :WO2 
11:34.17 
11:34:32 
11 :34.47 
11:35:02 
11:35:17 
1 I :35:32 
11:35:47 
11:36:02 
11:36:17 
11 :36:32 
11 :36:47 
11:37:02 
11:37:17 
11 
1 l: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 
20.09 
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 
19.53 
19.49 
19.56 
19.65 
19.70 
19.56 

0-1 000 
ppmv db 

CO 
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 
84.48 

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 
13686 
158.32 
192.17 
238.69 
244.99 
214.31 
206.93 
240.13 
274.43 
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 
8.52 
8.62 
8.30 
7.56 
6.85 
6.58 
6.12 
6.03 
5.71 
5.48 
5.15 
4.90 
4.72 
5.17 
5.07 
5.28 
5.55 
6.17 
6.15 
6.18 
5.87 
5.82 
5.84 
5.36 
5.59 
5.18 
5.19 
4.89 
4.89 
4.82 
4.68 
5.02 
5.27 
5.27 
5.28 
5A2 
5.50 
5.54 
5.74 
5.50 
5.54 
6.16 
6.34 
5.94 
5.59 
528 
5.40 
5.21 
5.10 
5.16 
5.53 
5.80 

0-100 
ppmv db 

SO2 
2.03 
1.91 
2.26 
2.66 
2.88 
3.13 
3.41 
3.71 
3.28 
3.38 
3.38 
3.46 
3.28 
2.96 
3.06 
3.1 1 
2.88 
3.12 
3.23 
2.81 
3.38 
3.41 
3.51 
3.33 
3.13 
3.31 
2.98 
2.86 
3.03 
2.88 
2.93 
2.56 
3.06 
2.78 
2.88 
2.68 
2.63 
2.65 
2.75 
2.64 
2.78 
2.56 
2.51 
2.76 
2.33 
2.33 
2.33 
2.11 
2.23 
2.31 
2.11 
2.13 
2.06 
2.03 
1.93 
I .66 
1.93 
1.73 
1.85 
2.01 
2.03 
2.13 
1.91 
2.16 
1.83 
1.88 
1.83 
1.96 
1.78 
1.98 
2.18 
2.83 
3.01 
2.58 
2.81 
2.71 
2.61 
2.76 

0-100 
ppmv wb 

VOC 
8.12 
7.98 
8.02 
8.07 
7.88 
7.92 
7.94 
8.16 
8.30 
8.04 
7.76 
7.75 
7.81 
8.00 
7.80 
7.56 
7.25 
7.15 
7.06 
7.09 
7.25 
7.38 
7.19 
7.18 
7.18 
7.32 
7.25 
7.03 
6.96 
6.79 
6.88 
6.79 
6.86 
6.98 
6.91 
6.94 
7.03 
7.01 
7.18 
7.00 
6.84 
6.83 
6.74 
6.94 
7.16 
7.07 
6.92 
7.06 
7.18 
725 
7.20 
7.13 
7.03 
7.02 
6.95 
7.01 
7.07 
7.15 
7.01 
7.13 
7.11 
7.15 
7.14 
7.19 
7.07 
7.00 
7.04 
7.11 
7.04 
7.05 
6.99 
6.85 
6.78 
6.68 
6.59 
6.56 
7.05 
6.60 
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Range 
Units 

Time 
11:38:02 
11:38:17 
11 :38:32 
11 :38:47 
11:39:02 
11:39:17 
11:39:32 
11 :39:47 
11 :40:02 
11:40:17 
11:40:32 
11:40:47 
11:41:02 
11:41:17 
11:41:32 
11 :41:47 
11 :42:02 
11:42:17 
11:42:32 
11 :42:47 
11:43:02 
11 :43:17 
11 :43:32 
11 :43:47 
11 :44:02 
11 :44:l7 
11 :44:32 
11 :44:47 
11 :45:02 
11:45:17 
I 1  :45:32 
11 :45:47 
11 :46:02 
11:46:17 
11 :46:32 
1 l:46:47 
11 :47:02 
11:47:17 
1 l:47:32 
1 l:47:47 
11 :48:02 
11:48:17 
11 :48:32 
11 :48:47 
11:49:02 
11:49:17 
11 :49:32 
1 l:49:47 
11 :50:02 
11:50:17 
11:50:32 
11:50:47 
11:51:02 
11:51:17 
11 :51:32 
11 :51 :47 
11:52:02 
11:52:17 
11:52:32 
11:52:47 
11 :53:02 
11:53:17 
11 :53:32 
11 :53:47 
11 : w 0 2  
11:54:17 
11:=32 
11 :54:47 
11:55:02 
11:55:17 
11 :55:32 
11 :55:47 
11:56:02 
11:56:17 
11 :56:32 
11 :56:47 
11 :57:02 
11:57:17 

0-25 % 
% db 

Oxygen 
19.36 
19.54 
19.71 
19.76 
19.82 
19.84 
19.83 
19.89 
19.92 
19.95 
19.99 
19.98 
19.99 
20.04 
20.04 
20.12 
20.25 
20.38 
20.43 
20.42 
20.48 
20.67 
20.52 
20.52 
20.62 
20.68 
20.56 
20.34 
20.14 
20.03 
20.04 
20.1 1 
20.17 
20.22 
20.20 
20.22 
20.27 
20.29 
20.31 
20.35 
20.35 
20.38 
20.43 
20.44 
20.43 
20.38 
20.39 
20.35 
20.34 
20.37 
20.36 
20.35 
2031 
20.26 
20.18 
20.09 
20.09 
20.1 1 
20.11 
20.11 
20.08 
20.09 
20.12 
20.11 
20.13 
20.17 
20.17 
20.17 
20.16 
20.18 
20.20 
20.19 
20.17 
20.15 
20.13 
20.15 
20.15 
20.15 

0-1000 
ppmv db 

CO 
787.00 
318.15 
153.41 
139.65 
117.15 
99.35 
72.98 
59.35 
52.46 
50.44 
49.38 
51.43 
49.92 
48.01 
48.28 
47.07 
42.84 
36.38 
27.04 
21.44 
16.83 
18.58 
20.92 
20.43 
20.43 
20.43 
37.21 
82.64 
87.87 
52.49 
25.57 
21.68 
20.43 
19.63 
19.36 
18.69 
17.35 
17.91 
18.91 
19.36 
18.46 
20.68 
26.60 
27.58 
30.66 
35.81 
46.84 
50.76 
53.48 
53.97 
53.48 
57.13 
71.87 
88.61 
116.03 
126.30 
109.37 
86.79 
62.81 
57.30 
77.07 
85.97 
90.33 
91.04 
65.22 
60.90 
87.79 
95.20 
69.33 
51.64 
44.26 
46.33 
45.28 
44.79 
41.31 
41.27 
42.74 
41.75 

0-1000 
ppmv db 

NOx 
6.26 
6.02 
5.76 
5.99 
6.22 
7.77 
7.74 
7.61 
7.63 
8.09 
7.92 
7.34 
7.04 
7.13 
7.49 
10.64 
12.26 
18.15 
28.04 
62.20 
40.69 
27.10 
11 .?'I 
11.54 
8.87 
14.20 
21.32 
19.64 
11.35 
11.80 
12.49 
13.19 
16.14 
15.64 
14.02 
13.88 
15.74 
15.35 
15.53 
16.54 
16.48 
14.57 
13.45 
13.93 
12.21 
12.53 
11.60 
10.83 
10.49 
11.28 
1035 
9.41 
8.14 
6.59 
5.70 
5.93 
6.42 
6.79 
6.69 
6.51 
6.28 
6.27 
6.22 
6.53 
6.69 
6.69 
6.91 
6.55 
6.33 
6.14 
5.92 
5.89 
6.02 
6.13 
6.43 
6.51 
6.47 
6.22 

0-100 
ppmv db 

SO2 
2.51 
2.24 
2.82 
3.61 
3.38 
3.13 
3.03 
2.98 
2.66 
2.36 
2.51 
2.41 
2.28 
2.06 
2.11 
2.33 
2.21 
2.16 
2.08 
1.68 
2.18 
2.01 
2.1 1 
2.12 
2.23 
2.36 
2.21 
2.21 
2.31 
2.18 
2.38 
2.16 
2.53 
2.33 
2.33 
2.43 
2.38 
2.38 
2.68 
2.33 
2.46 
2.41 
2.71 
3.23 
3.41 
3.56 
3.76 
3.90 
4.01 
4.38 
4.33 
4.28 
4.65 
4.68 
5.15 
4.75 
4.90 
4.63 
4.50 
4.13 
4.1 I 
3.53 
3.66 
3.53 
3.17 
3.18 
2.91 
3.23 
2.88 
2.83 
2.83 
2.68 
2.93 
2.93 
2.71 
2.73 
2.73 
2.71 

0-100 
ppmv wb 

VOC 
6.35 
6.03 
6.06 
6.00 
6.13 
6.25 
6.26 
6.20 
6.35 
6.23 
6.29 
6.19 
6.02 
6.03 
5.89 
5.87 
5.91 
5.90 
6.05 
6.25 
6.45 
6.56 
6.55 
6.50 
7.15 
7.06 
7.1 I 
7.15 
7.17 
6.96 
7.21 
7.58 
7.61 
7.69 
7.77 
7.79 
7.79 
7.80 
7.82 
7.55 
7.46 
7.61 
7.50 
7.29 
7.33 
7.20 
6.96 
6.97 
7.07 
6.93 
6.86 
6.75 
6.72 
6.58 
6.43 
6.48 
6.54 
6.49 
6.40 
6.41 
6.28 
6.25 
6.39 
6.53 
6.50 
6.42 
6.31 
6.28 
6.32 
6.34 
6.40 
6.35 
6.26 
6.27 
640 
6.60 
6.57 
6.66 
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Range 
Units 

Time 
11 :57:32 
1 l:57:47 
11 :58:02 
11 :58:l7 
I 1  :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 
l2:l3:47 
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 
20.1 1 
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 
20.1 1 
20.12 
20.16 
20.15 
20.15 
20.17 
20.18 
20.20 
20.21 
20.23 
20.19 
20.11 
20.25 

0-1000 
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 
72.22 
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 
32.79 
29.16 
36.23 
41.53 
32.22 
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 
18.91 
19.12 
19.89 
20.41 
21.94 
23.14 
21.93 
23.68 
28.11 
28.65 
28.1 1 
29.38 
29.1 3 
2522 
24.44 
24.43 
2247 
21.67 
22.38 
24.17 
27.12 
26.90 

0.100 
ppmv db 

so2 
2.76 
2.86 
2.96 
2.41 
2.76 
2.73 
2.56 
2.37 
2.56 
2.38 
2.33 
2.36 
2.28 
2.28 
2.03 
2.31 
2.16 
1.91 
2.11 
2.26 
2.13 
2.08 
2.23 
2.08 
2.08 
1.96 
1.98 
1.71 
1.83 
1.93 
1.76 
1.58 
1.66 
1.96 
1.56 
1.61 
1.81 
1.86 
1.63 
1.48 
1.46 
1.48 
1.51 
1.63 
1.71 
1.30 
1.41 
1 S8 
1.46 
1.53 
1.46 
1.31 
1.46 
1.11 
1.11 
1.21 
1.31 
1.38 
1.41 
1.21 
1.26 
1.21 
1.11 
1.28 
1.33 
1 A l  
1.68 
1.31 
1.31 
123 
1.31 
1 .Ol 
1.21 
1.28 
1.18 
1.26 
1.43 
1 A l  

0-1 00 
ppmv wb 
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Range 
Units 

Time 
12:17:02 
12:17:17 
12:17:32 
12:17:47 
12:18:02 
12:18:17 
12:18:32 
1 2:l8:47 
12:19:02 
12:19:17 
12:19:32 
12:19:47 
12:20:02 
12:20:17 
12:20:32 
12:20:47 
12:21:02 
12:21:17 
12:21:32 
12:21:47 
12:22:02 
12:22:17 
12:22:32 
l2:22:47 
12:23:02 
12:23:17 
12:23:32 
12:23:47 
12:24:02 
l2:24:17 
12:24:32 
12:24:47 
12:25:02 
12:25:17 
12:25:32 
12:25:47 
12:26:02 
l2:26:17 
12:26:32 
12:26:47 
12:27:02 
12:27:17 
12:27:32 
12:27:47 
12:u):02 
l2:28:17 
l2:28:32 
12:28:47 
12:29:02 
12:29:17 
12:29:32 
12:29:47 
12:30:02 
12:30:17 
12:30:32 
12:30:47 
12:31:02 
12:31:17 
12:31:32 
12:31:47 
12:32:02 
12:32:17 
12:32:32 
12:32:47 
12:33:02 
12:33:17 
12:33:32 
l2:33:47 
12:34:02 
12:34:17 
12:34:32 
12:34:47 
12:35:02 

0-25 % 
% db 

Oxygen 
20.22 
20.21 
20.20 
20.24 
20.31 
20.34 
20.31 
20.31 
20.31 
20.30 
20.27 
20.28 
20.25 
20.21 
20.02 
20.06 
20.17 
20.22 
20.21 
20.23 
20.23 
20.18 
20.23 
20.31 
20.36 
20.35 
20.33 
20.33 
20.31 
20.30 
20.28 
20.27 
20.32 
20.38 
20.42 
20.35 
20.26 
20.10 
20.13 
20.21 
20.26 
20.28 
20.30 
20.28 
20.28 
20.26 
20.31 
20.42 
20.54 
20.62 
20.69 
20.69 
20.70 
20.70 
20.71 
20.73 
20.78 
20.75 
20.79 
20.78 
20.78 
20.79 
20.79 
20.79 
20.80 
20.80 
20.81 
20.60 
20.81 
20.81 
20.82 
20.79 
20.81 
20.80 

0-1000 
ppmv db 

CO 
28.10 
28.64 
24.03 
21.67 
20.41 
20.41 
19.34 
19.34 
19.34 
20.14 
20.41 
19.61 
43.87 
53.22 
30.63 
21.42 
18.44 
19.11 
19.34 
18.66 
17.37 
17.37 
17.37 
17.37 
15.70 
15.16 
16.23 
16.23 
16.24 
16.23 
16.23 
16.24 
15.16 
15.16 
14.17 
16.82 
20.40 
18.13 
15.69 
15.16 
15.69 
15.16 
16.22 
15.43 
15.70 
15.16 
14.26 
13.46 
10.24 
1024 
10.69 
10.24 
9.70 
9.17 
10.24 
10.24 
10.24 
9.44 
9.17 
9.17 
10.24 
9.44 
9.17 
9.97 
9.17 
9.17 
9.17 
9.17 
9.17 
9.17 
8.68 
8.41 
8.11 
8.10 
8.89 

0-1000 
ppmv db 

NOx 
6.04 
6.58 
11.30 
10.89 
10.45 
9.85 
8.85 
8.34 
7.82 
7.91 
8.14 
7.66 
7.47 
6.24 
5.92 
6.13 
6.47 
6.13 
6.68 
6.65 
5.94 
7.76 
9.86 
9.42 
10.08 
9.35 
9.47 
8.86 
9.17 
8.57 
8.71 
10.64 
9.58 
9.89 
8.92 
10.29 
7.01 
6.26 
7.62 
8.76 
8.87 
8.90 
9.14 
9.24 
9.24 
11.15 
12.83 
12.99 
15.38 
19.63 
27.33 
28.94 
28.53 
27.05 
28.18 
28.76 
28.40 
29.23 
29.88 
30.66 
29.14 
29.97 
30.58 
30.86 
31.69 
31.93 
30.27 
30.1 1 
30.70 
29.98 
30.55 
30.71 
31.23 
31.01 
31.38 

0-100 
ppmv db 

SO2 
1.24 
1.36 
1.41 
1.46 
1.38 
1.53 
1.78 
1 .a 
1.40 
1.46 
1.63 
1.73 
1 A3 
1.76 
1.66 
1.71 
1.91 
1.78 
1.94 
1.83 
1.61 
1.53 
1.54 
1.68 
1.76 
2.03 
1.81 
1.73 
1.89 
1.91 
2.39 
2.18 
2.51 
2.71 
2.88 
2.97 
2.81 
2.93 
2.86 
2.93 
3.18 
3.1 I 
2.93 
3.08 
3.18 
3.21 
3.43 
3.66 
3.51 
3.83 
3.88 
3.78 
3.38 
3.38 
3.19 
3.25 
3.05 
3.11 
2.76 
2.86 
2.88 
2.66 
2.76 
2.66 
2.71 
2.63 
2.61 
2.46 
2.61 
2.53 
2.33 
2.23 
2.19 
2.39 
2.33 

0-100 
ppmv wb 

12:35:32 20.82 
12:35:47 20.83 0.20 8.11 29.09 2.46 -1.25 
12:36:02 20 84 0.19 8 11 28 64 2 48 -1 26 End Run #1 
12:36:17 1974 0 17 5 83 115 2 28 -1 30 

VOC 
4.40 
4.74 
4.72 
4.78 
4.77 
4.77 
A87 
4.82 
4.81 
4.83 
4.93 
4.83 
4.77 
4.75 
4.62 
4.70 
4.77 
4.72 
4.72 
4.67 
4.73 
4.81 
5.02 
5.08 
5.32 
5.60 
5.96 
6.33 
6.36 
6.20 
6.18 
6.12 
6.31 
6.20 
6.09 
5.93 
6.03 
6.23 
6.35 
6.55 
6.73 
6.75 
6.86 
6.78 
6.92 
6.68 
6.59 
6.70 
6.66 
6.67 
6.68 
6.47 
6.43 
6.30 
6.12 
6.06 
6.00 
6.04 
5.96 
5.96 
5.96 
5.93 
5.79 
5.77 
5.76 
5.73 
5.67 
5.71 
5.72 
5.79 
5.70 
5.75 
5.80 
5.70 
7.51 
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Range 0-25 % 040% 0-1000 0-1000 0-100 0-100 
Units % db % db ppmv db ppmvdb ppmvdb PPmv wb 

. . 
0.301 P P ~  SO2 
-1.316 ppm VOC 

0.36 -0.02 2.79 0.81 0.31 50.02 50 ppm VOC Post-Test Cal: 
0.35 -0.02 3.01 0.85 0.93 49.9 1 50.006 ppm VOC 
0.35 -0.02 3.01 0.88 0.58 49.81 
0.35 -0.02 3.01 0.86 0.76 41.67 
0.35 -0.02 2.34 0.86 0.36 7.25 
0.33 -0.02 3.01 1.11 2.43 1.68 
3.37 -0.02 3.02 1.10 2.41 -1 5 7  
15.42 0.02 2.79 1.01 2.21 -2.04 
20.06 -0.02 2.11 1.04 0.38 -2.07 
19.66 -0.01 4.33 22.69 0.41 -1.48 

Time Oxygen COZ CO NOx SO2 VOC 
12:36:32 
12:36:47 
12:37:02 
12:37:1 7 
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0.02 0.07 3.82 1.02 0.11 -1.40 Zero ppm Post-Test Cal: 
0.02 0.02 3.82 0.98 0.01 -1.31 0.020 %Oxygen 
0.00 0.00 3.28 0.90 0.88 -1.31 0.018 % COZ 
0.04 0.01 4.09 0.88 0.20 -1.25 3.751 P P ~  CO 

12:40:47 12.89 0.00 4.33 3.67 0.46 -1.28 

12:37:32 0.38 -0.01 3.82 0.89 0.51 -1.27 1 0.943 oom Nox 

12:41:02 
12:41:17 
12:41:32 
12:41:47 

11.91 0.00 3.01 2.08 4.43 -1.25 12.0% Oxygen Post-Test Cal: 
11.91 0.00 3.01 1.71 4.22 -1.26 11.916 %Oxygen 
11.92 0.00 1.85 1.54 0.98 -1.30 
11.92 0.00 1.85 1.43 0.26 -1.40 

12:42:02 12.44 0.00 2.52 3.88 0.18 -1.31 





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 
l3:l8:32 
13:18:47 
I3:lg:O2 
13:19:17 
13:19:32 
13:19:47 
13:20:02 
13:20:17 
13:20:32 
13:20:47 
1321 :02 
13:21:17 
1321 :32 
l3:21:47 
13:22:02 
13:22:17 
13:22:32 
l3:22:47 
l3:23:O2 
13:23:17 
l3:23:32 
13:23:47 
13:24:02 
l3:24:l7 
13:24:32 
l3:24:47 
13:25:02 
13:25:17 
13:25:32 
l3:25:47 
I3:26:O2 
13:26:17 
13:26:32 
13:26:47 
l3:27:O2 
13:27:17 
13:27:32 
13:27:47 
13:2892 
l3:28:l7 
1 3:28:3Z 
13:28:47 
13:29:02 
13:29:17 
l3:29:32 
l3:29:47 
13:30:02 
13:30:17 
13:30:32 
13:30:47 
13:31:02 
13:31:17 
l3:3l:D 
l3:31:47 
13:32:02 
l3:32:l7 
13:32:32 
13:32:47 
l3:33:O2 
13:33:17 
I3:JJ:JZ 
13:33:47 
l3:WOZ 
13:W37 
13:34.32 
13:W47 

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 
q9.77 
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 
1941 
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 

0-1000 
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 
314.25 
315.31 
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 
223.53 
156.83 
94.09 
63.39 
52.15 
49.02 

0-1 000 
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 
726 
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 

SO2 
1.81 
1.44 
1 A8 
1.84 
2.23 
2.34 
2.16 
2.19 
2.53 
2.52 
2.41 
2.33 
2.71 
2.53 
2.83 
2.78 
3.06 
3.18 
3.46 
3.58 
3.53 
3.36 
3.51 
3.61 
3.41 
3.21 
3.58 
3.38 
3.38 
3.53 
3.80 
3.71 
3.86 
3.81 
4.03 
3.91 
4.08 
4.06 
4.16 
4.m 
5.06 
5.30 
4.88 
5.30 
5.90 
5.90 
6.10 
6.20 
6.28 
6.39 
7.14 
6.79 
6.75 
643  
5.83 
5.40 
5.35 
5.23 
5.70 
5.83 
5.73 
5.08 
4.88 
4.68 
4.68 
4.31 
4.23 
4.06 
3.91 
3.66 
3.33 
3.33 
3.18 
3.43 
3.13 
3.11 
2.86 
2.51 

0-100 
ppmv wb 

VOC 
12.93 
12.60 
12.31 
12.41 
12.44 
12.53 
12.76 
12.75 
12.84 
12.68 
12.71 
13.09 
12.94 
12.34 
12.12 
12.19 
11.91 
11.59 
11.52 
11.51 
11.50 
11 .dl 
11.44 
11.38 
11.36 
11.33 
11.17 
11.11 
10.80 
10.62 
10.80 
10.80 
10.78 
10.84 
10.86 
10.88 
10.92 
10.91 
11.17 
11.31 
11.48 
H.33 
11.50 
11.36 
11.32 
11.38 
11.32 
1135 
11.30 
11 .dl 
11.49 
11 .7l 
11.71 
11.41 
11.35 
11.05 
11.12 
11.13 
11.02 
11.21 
11.30 
11.04 
10.89 
10.97 
10.99 
10.95 
10.88 
10.95 
11.12 
11.21 
11.47 
11.75 
f 1 S8  
11 2 2  
10.88 
10.74 
10.61 
10.50 
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Range 
Units 

Time 
13:35:02 
13:35:17 
13:35:32 
13:35:47 
13:36:02 
13:36:17 
13:36:32 
13:36:47 
13:37:02 
13:37:17 
13:37:32 
13:37:47 
13:38:02 
13:38:17 
13:38:32 
l3:38:47 
13:39:02 
13:39:17 
13:39:32 
13:39:47 
13:40:02 
13:40:17 
I k40:Z.Z 
13:40:47 
13:41:02 
13:41:17 
l3:41:32 
l3:4l:47 
13:42:02 
13:42:17 
13:42:32 
l3:42:47 
l3:&:O2 
1 3:43:l 7 
13:43:32 
13:43:47 
1360.02 
1344A7 
13:44:32 
13:44:47 
I3:45:OZ 
13:45:17 
13:45:32 
13:45:47 
l3:46:O2 
13:46:17 
1 3:46:3Z 
13:45:47 
13:47:02 
1 3:47:l7 
13:47:32 
13:47:47 
13:48:02 
13:48:17 
l3:48:32 
13:48:47 
l3:49:O2 
l3:49:l7 
13:49:32 
13:49:47 
13:50:02 
13:50:17 
l3:5O:32 
13:50:47 
13:51:02 
13:51:17 
1351 :32 
l3:51:47 
l3:52:O2 
13:52:17 
l3:52:32 
135247 
13:53:02 
13:53:17 
l3:55:32 
13:53:47 
13:54:02 
13:54:17 

0-25 1 
X db 

Oxygen 
19.86 
19.98 
20.14 
20.28 
20.33 
20.37 
20.48 
20.66 
20.70 
20.69 
20.69 
20.49 
20.28 
20.35 
20.46 
20.54 
20.60 
20.63 
20.66 
20.65 
20.65 
20.64 
20.64 
20.64 
20.66 
20.68 
20.68 
20.69 
20.70 
20.72 
20.65 
20.54 
20.52 
20.51 
20.35 
20.02 
19.98 
20.02 
20.03 
19.98 
19.96 
19.96 
19.98 
19.98 
19.98 
20.05 
20.15 
20.19 
20.20 
20.21 
20.22 
20.16 
20.16 
20.16 
20.20 
20.23 
20.24 
20.30 
20.32 
20.28 
20.23 
20.18 
20.20 
20.24 
20.24 
20.20 
20.18 
20.20 
20.18 
20.14 
20.1 1 
20.10 
20.09 
20.03 
19.95 
19.90 
20.02 
20.12 

0-1000 
ppmv db 

CO 
45.76 
40.48 
37.24 
33.38 
27.82 
23.87 
21.34 
22.1 5 
23.30 
24.1 1 
25.16 
29.05 
30.63 
31.31 
36.71 
41.19 
45.45 
50.13 
54.39 
59.02 
71.61 
84.58 
88.66 
78.69 
74.62 
86.86 
91.26 
75.87 
55.66 
55.66 
71.60 
83.04 
85.35 

132.27 
219.92 
181.74 
109.60 
75.69 
57.33 
47.23 
42.48 
41.67 
39.23 
37.75 
45.19 
49.87 
48.46 
47.10 
53.91 
57.65 
63.42 
66.10 
66.81 
63.12 
67.73 
79.04 
88.48 
91.81 
96.43 
110.80 
119.47 
106.71 
93.80 
99.93 
107.83 
104.07 
9485 
96.37 
114.01 
138.97 
152.85 
152.78 
164.34 
187.93 
224.89 
178.33 
118.59 
148.78 

0-1000 
ppmv db 

NOx 
7.20 
8.93 

12.75 
22.45 
53.73 
72.99 
36.86 
38.92 
43.98 
46.23 
46.64 
21.98 
17.72 
14.95 
13.97 
13.57 
13.22 
12.19 
12.64 
12.96 
13.93 
14.01 
13.67 
13.27 
13.53 
13.96 
13.21 
13.66 
11.35 
14.92 
18.25 
18.75 
20.88 
25.65 
18.16 
16.66 
15.07 
13.35 
12.78 
12.36 
12.45 
12.07 
11.80 
11.57 
11.08 
10.67 
11.86 
11.72 
11.85 
11.75 
10.56 
10.86 
10.66 
10.80 
10.66 
10.67 
10.60 
12.42 
10.94 
9.53 
8.03 
8.55 
9.89 

10.03 
9.55 
8.82 
8.75 
8.18 
7.82 
7.39 
7.28 
7.62 
7.45 
7.18 
6.93 
7.39 

10.33 
9.77 

0-100 
ppmv db 

SO2 
2.66 
2.38 
2.43 
2.26 
2 36 
2.24 
2.51 
2.86 
3.81 
4.26 
4.65 
4.89 
5.22 
5.39 
5.58 
5.15 
4.96 
4.21 
4.16 
3.91 
3.51 
3.31 
3.33 
3.03 
3.06 
2.86 
2.91 
2.68 
2.68 
2.71 
2.61 
2.58 
2.56 
2.43 
2.41 
2.41 
2.53 
2.49 
2.68 
2.68 
2.66 
2.63 
2.88 
3.01 
2.83 
2.91 
2.96 
3.01 
3.08 
2.91 
3.26 
3 .48 
3.88 
4.03 
4.18 
4.43 
4.47 
4.25 
4.03 
3.96 
423 
4.16 
4.13 
4.16 
4.36 
4.08 
3.98 
4.1 1 
4.38 
4.38 
4.53 
4.61 
4.63 
4.61 
4.29 
4.18 
4.58 
3.98 

0-100 
ppmv wb 

VOC 
10.24 
10.37 
10.54 
10.57 
10.68 
10.90 
10.81 
11.13 
11 .26 
11.51 
11.51 
11.87 
12.52 
13.11 
13.65 
13.60 
13.72 
13.96 
14.08 
15.75 
16.88 
17.35 
17.25 
17.22 
18.22 
19.54 
18.41 
16.79 
16.29 
16.29 
16.75 
17.03 
17.24 
18.53 
16.53 
15.15 
15.28 
15.08 
14.93 
14.64 
14.76 
14.70 
14.96 
15.67 
15.77 
14.84 
14.10 
13.92 
13.87 
13.75 
13.57 
13.16 
13.06 
13.00 
13.21 
12.69 
12.50 
12.57 
12.34 
12.07 
11.74 
11.82 
11.89 
11.81 
11.78 
11.88 
11.95 
1 I .96 
12.07 
11.87 
11.91 
11.85 
11.86 
11.88 
11.81 
11.63 
11.64 
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 
l3:56:32 
13:56:47 
l3:57:O2 
13:57:17 
13:57:32 
13:57:47 
13:58:02 
13:58:17 
13:58:32 
l3:58:47 
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 

Oxygen 
20.10 
20.03 
20.02 
20.1 1 
20.15 
20.07 
20.06 
19.99 
20.01 
20.01 
19.99 
19.97 
19.96 
19.96 
19.95 
19.98 
19.94 
19.94 
19.93 
19.91 
19.89 
19.89 
19.87 
19.84 
19.84 
19.86 
19.87 
19.90 
19.96 
19.99 
20.01 
20.04 
20.09 
20.10 
20.1 1 
20.15 
20.14 
20.15 
20.13 
20.14 
20.16 
20.18 
20.20 
2021 
20.22 
20.26 
20.29 
20.28 
20.28 
2021 
20.07 
19.83 
19.71 
19.70 
19.86 
19.95 
20.01 
20.05 
20.08 
20.07 
20.07 
20.10 
20.12 
20.13 
20.14 
20.16 
20.18 
20.19 
20.20 
20.18 
20.18 
20.20 
20.19 
20.19 
20.17 
20.13 
20.14 
20.22 

0-1 000 
ppmv db 

CO 
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 
42.72 
31.68 
22.13 
21.86 
22.13 
21.33 
22.40 
21.37 
1928 
19.27 
19.54 
21.37 
23.30 
22.85 
22.40 
22.40 
22.40 
22.39 
23.07 
24.94 
56.91 

100.02 
11 2.88 
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 
28.57 
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 
9.25 
9.08 
11 .42 
10.54 
10.09 
9.54 
10.02 
9.47 
9.51 
8.48 
8.61 
8.76 
8.89 
9.59 
9.78 
10.52 
12.80 
11.74 
10.25 
9.67 
11.36 
12.85 
13.99 
14.69 
15.18 
15.1 3 
15.97 
17.08 
16.26 
16.32 
17.25 
19.18 
19.90 
21.53 
17.80 
20.42 
14.91 
11.88 
10.96 
10.43 
10.93 
11.11 
11.60 
12.06 
13.49 
14.45 
15.69 
15.60 
16.15 
16.45 
16.74 
18.53 
18.53 
15.45 
12.54 
12.24 
13.27 
13.28 
13.48 
14.47 
14.35 
14.59 
14.24 
13.46 
17.84 
18.37 

0-100 0-100 
ppmv db ppmv w b  

VOC 
11.89 
11.67 
11.36 
11 2 0  
11.17 
11 .O4 
11.16 
11.12 
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 
9.30 
9.23 
9.21 
9.52 
10.40 
9.34 
9.07 
9.00 
8.80 
8.53 
8.52 
8.57 
8.46 
8.41 
8.47 
8.46 
8.41 
8.37 
8.21 
829  
8.22 
8.17 
8.18 
8.20 
8.25 
8.34 
8.35 
8.44 
8.37 
8.21 
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: I 6 : N  
14:17:02 
14:17:17 
14:17:32 
14:17:47 
ld: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 
1421 :32 
l4:2l:47 
14:22:02 
14:22:17 
14:22:32 
14:22:47 
14:23&2 
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 
l4:26:47 
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 
I4:3l:X 
14:31:47 
14:32:02 
Ib: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 
20.14 
20.14 
20.15 
20.14 
20.14 
20.16 
20.14 
20.12 
20.12 
20.18 
20.20 
20.29 
20.40 
20.43 
20.37 
20.33 
20.31 
20.26 
20.22 
20.21 
20.20 
20.21 
20.30 
20.36 
20.35 
20.27 
20.27 
20.26 
20.24 
20.24 
20.27 
20.30 
20.32 
20.29 
20.21 
20.14 
20.17 
20.29 
20.24 
20.31 
20.41 

0-1000 
pprnv db 

CO 
26.03 
27.50 
30.62 
42.75 
45.67 
36.15 
30.63 
30.62 
31.30 
30.09 
30.63 
30.09 
29.56 
30.54 
29.05 
26.52 
22.81 
20.31 
35.06 
44.22 
26.99 
17.73 
17.80 
19.82 
21.09 
20.84 
21.89 
19.37 
15.90 
14.65 
14.20 
13.67 
14.21 
14.21 
13.13 
13.67 
14.20 
14.20 
14.88 
13.67 
13.14 
13.13 
14.21 
13.67 
13.13 
13.13 
15.37 
16.17 
15.90 
14.65 
15.66 
18.30 
19.55 
19.82 
18.12 
17.32 
16.17 
16.18 
15.91 
14.66 
15.37 
17.28 
18.39 
17.86 
16.18 
15.64 
1468 
13.67 
12.16 
12.65 
15.66 
17.85 
17.03 
15.64 
15.11 
14.66 
11.89 
10.10 

0-1000 
pprnv db 

Nor 
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 
10.98 
10.71 
9.79 
9.52 
12.90 
12.19 
12.49 
12.96 
8.91 
8.25 
8.65 
9.04 
9.03 
9.26 
8.99 
8.67 
8.80 
8.75 
8.99 
9.11 
9.20 
9.30 
9.10 
9.66 
9.87 
8.83 
8.64 
8.71 
8.55 
12.66 
14.75 
15.86 
14.74 
13.22 
12.99 
1 1.89 
10.63 
9.69 
9.50 
9.53 
11.66 
13.35 
13.96 
10.87 
12.10 
13.88 
11.49 
9.68 
12.68 
14.19 
14.33 
13.91 
10.30 
8.64 
8.84 
9.30 
10.03 
13.96 
16.36 
19.02 

0-100 
ppmv db 

SO2 
2.09 
2.28 
2.14 
2.19 
2.23 
2.21 
2.31 
2.24 
2.43 
2.36 
2.91 
3.16 
2.81 
2.83 
2.78 
3.43 
3.51 
3.56 
3.03 
3.13 
2.96 
3.34 
3.18 
3.36 
3.21 
3.03 
3.03 
2.98 
2.73 
2.66 
2.63 
2.58 
2.51 
2.46 
2.36 
2.33 
2.21 
2.31 
2.24 
2.14 
1.86 
1.99 
2.21 
2.14 
2.09 
2.16 
2.06 
2.07 
2.16 
2.23 
1.91 
2.18 
2.39 
2.46 
2.51 
2.93 
3.08 
3.18 
3.23 
3.26 
2.96 
3.18 
3.31 
3.56 
3.91 
4.91 
5.68 
6.65 
6.61 
6.76 
6.63 
6.68 
6.35 
6.28 
6.01 
5.98 
5.80 
5.75 

0-1 00 
ppmv wb 

VOC 
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 
8.15 
8.14 
8.08 
8.10 
7.94 
7.91 
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 
7.67 
7.59 
7.57 
7.52 
7.76 
7.87 
7.82 
7.87 
7.93 
7.79 
7.76 
8.06 
8.13 
8.05 
8.25 
8.33 
8.27 
7.99 
8.00 
7.83 
7.81 
8.1 5 
8.23 
820 
8.15 
8.17 
8.14 
8.03 
8.02 
7.91 
7.83 
7.88 
7.88 
8.05 
8.12 
8.14 
8.09 
7.94 
7.76 
8.07 
8.23 
8.41 



Range 
Unlts 

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 

0-25 % 
% db 

Oxygen 
20.53 
20.57 
20.59 
20.62 
20.63 
20.65 
20.67 
20.68 
20.70 
20.71 
20.73 
20.73 
20.75 
20.75 
20.75 
20.76 
20.77 
20.77 
20.78 
20.78 
20.78 
20.79 

0-1000 
ppmv db 

Nor 
24.37 
28.91 
29.08 
29.91 
30.99 
30d9 
32.12 
32.28 
32.59 
31.51 
31.81 
33.20 
34.16 
33.02 
33.34 
34.03 
33.00 
33.07 
33.59 
33.40 
33.68 
33.85 

0-100 
ppmv wb 

VOC 
8.56 
8.27 
8.15 
8.23 
8.40 
8.19 
8.19 
8.38 
8.35 
8.41 
8.19 
8.25 
8.30 
8.24 
8.21 
8.32 
8.38 
8.33 
8.31 
8.46 
8.68 
-. - 

14:39:02 2079 0.51 7.00 32.99 3.1 I 8.77 
14:39:17 20 74 0 51 7 00 29 83 3 27 8.55 End Run #2 
14:39:32 20 80 O M  6.10 32 73 3 06 8.55 

1441:32 0.76 0.32 101 4 42 2.84 1 27 
1441:47 0 41 0.32 1 01 4.53 2.32 1 .OO 
14:42:02 1 0.04 0.31 0.15 0.46 2.48 0.74 Zero ppm Post-Test Cal: 
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Range 0-25 % 0-2040 0-1000 0-1000 0-100 0-100 
Units % db % db ppmvdb ppmv db P P ~ V  db ppmvwb 

Time Oxygen C02 CO NOx SO2 VOC 
14.53.02 0 29 0 31 4 05 446 8' 1860 0 14 
14:53:17 0 29 0 31 3 52 487 56 50 54 0 12 
14:53:32 0.29 0.31 2.98 485.79 6418 0.12 

15:00:47 20.89 0.31 2.09 6.48 1.88 43.78 
15:01:02 1 20.89 0.32 1.02 6.30 1.93 50.62 50 ppm VOC Post-Test Cal: I 

14:53:47 
14:54:02 
14:54:17 

14:58:02 0 28 0.30 2.09 9.23 49.46 0.04 
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0.29 0.31 2.98 488.04 68.65 0.11 500 ppm Nox Post-Test Cal: I 
0.29 0.31 2 98 496.63 70.90 0.12 494.638 ppm Nox 
0 29 0.31 2.98 496.50 72.68 0 11 

14:58:17 
14:58:32 
14:58:47 

0.28 0.30 2.54 9.02 49.94 0.02 50 ppm SO2 Post Test Cal: 
0.28 0.30 2.09 8.86 50.66 2 08 50.104 ppm SO2 
2.14 0.30 2.09 8.60 50.04 2.97 



Client 
Location 
Source 
Date 
Run X 
Filter Width 
Pre Scans 
Post Sans  
Scan Rate 
TrigEvent 
TrigChan 
Triglevel 
TrigEdge 
Hystensls 

Northwest Stwl and Wire 
Sterling, llllnols 
EAF CB Baghouse Inlet 
04 t lM1  
Heat X3 
4.00 
0.00 
5761 .OO 
0.27 
Manual 
None 
None 
None 
None 

Range 0 2 5 %  
Units % db 

Time 
7:12:42 
7:12:57 
7:13:12 
7:13:27 
7: l3:& 
7:13:57 
7:14:12 
7:14:27 
7:14:42 
7:14:57 
7:15:12 
7:15:27 
7:15:42 
7:15:57 
7:16:12 
7:16:27 
7:16:42 
7:16:57 
7:17:12 
7:17:27 
7:17:42 
7:17:57 
7:lE:lZ 
7:18:27 
7:18:42 
7:18:57 
7:19:12 
7:19:2l 
7:18:42 
7:19:57 
7:20:12 
7:20:27 
7:20:42 
7:zo:n 

. 7:21:12 
7 2 1  9 7  
7:21:42 
7:21:57 
7:22:12 
79227  
7:22:42 
7:22:57 
7:23:12 
7:23:27 
7:23:42 
7:23:57 
7:24:12 
7:2&27 
7:2&42 
7:24:57 
7:25:12 
7:25:27 
7:25:42 
7:25:57 
7:26:12 
7:26:27 
7:26:42 
7:26:57 
7:27:12 
7:27:27 
7:27:42 
7:27:57 
7:20:12 

Oxygen 
1.09 

12.43 
19.54 
20.17 
10.14 
1.46 
0.47 
0.32 
0.28 
0.23 
0.23 
0.23 
0.26 
0.64 
1.50 
0.31 
0.09 
0.07 
0.10 
0.09 
0.07 
0.08 
0.08 
0.08 
0.07 
0.12 
0.08 

0-1000 
ppmv db 

CO 
7.04 
6.36 
6.36 
7.04 
6.10 
6.10 
6.59 
6.59 
6.10 
6.10 
6.59 
6.59 
6.37 
6.37 
6.36 
6.37 
5.57 
6.37 
7.04 
6.37 
6.37 
6.10 
0.77 
1.28 
1.28 
1.53 
0.13 

0-1000 
PPmv db 

NOx 
-7.43 
-7.42 
-7.42 
-7.49 
-7.56 
-7.58 
-7.58 
-7.56 
-7.55 
-7.62 
-7.54 
-7.65 
-7.63 
-7.61 
-7.59 
-7.61 
-7.62 
-7.40 
3.58 
2.63 
1.99 
1 A1 
1.37 
1.46 
1.13 
1.06 
1.03 

0-100 
ppmv wb 

VOC 
0.01 
0.01 
0.02 
0 00 
-0.06 
-0.09 
-0.10 
-0.13 
-0.10 
-0.12 
-0.13 
-0.15 
-0.1 7 
-0 19 
-0.17 
-0.17 
-0.14 
-0.11 
-0.10 
-0.09 
-0.10 
-0.12 
0 .1  1 
-0.1 1 
-0.10 
-0.11 
-0.12 

0.14 -0.05 0.93 1.08 0.30 0.14 
0.08 4.06 0.13 1.07 O M  4.14 Zero ppm Cal Emr: 
0.08 4.06 0.14 1.00 0.20 4.15 0.080 %Oxygen 
0.09 4.06 4.13 1.02 0.35 4.16 4.058 % C02 

20.15 -0.05 0.14 1.25 4.20 -0.12 
20.80 -0.06 0.14 1.16 -0.50 0.12 20.9% Oxygen Cal Error: 
20.87 0.06 0.14 1.13 0.49 -0.14 20.858 %Oxygen 
20.89 -0.06 0 14 1.13 0.47 0.16 
20.87 4.06 0.14 1.18 -0.58 0.14 
20.87 -0.06 0.99 1.06 -0.33 -0.14 
19.67 0.06 0.67 1.11 0.60 -0.13 
14.46 -0.06 0 .67 1.07 -0.53 0.13 
12.15 -0.07 0.99 1.10 0.55 0.12 
11.98 -0.07 0.14 1 .M) -0.53 -0.15 12.0% Oxygen Cal E m c  
11.91 -0.07 0.67 1.11 4.63 -0.14 11.941 % Oxygen 
11.97 -0.07 0 14 1.09 0.45 -0.16 

0.07 -0.06 -0.94 1.09 0.30 4.13 4 2 0 0  P P ~  CO 

11.90 0.07 0.99 1.09 0.30 0.13 I 
11.87 -0.07 0.14 1.09 -0.30 0.15 
11.87 -0.07 0.14 1.09 -0.38 -0.13 
11.00 -0.07 0.42 1 .08 0.35 -0.15 
6.48 0.07 0.42 1 a6 0.15 0.15 
5.13 -0.07 0.14 1.03 4.35 -0.12 
4.99 -0.07 0.14 1.11 -0.45 -0.13 5.0% Oxygen Cal Emr:  
4.97 -0.07 0.42 0.98 0.30 0.13 4.995 % Oxygen 
5.03 0.08 0.42 1 .03 0.35 -0.14 
4.99 4.08 -0.66 1.01 -0.28 0.13 
4.95 0.08 0.14 1 .W -0.28 -0.12 
6.43 0.04 -0.35 3.80 -0.24 -0.10 

0.04 -0.06 0.42 1.05 0.27 -0.14 
0.01 -0.06 0.42 1 .ffi 0.30 -0.14 
0.01 0.06 4-93 1.03 0.60 0.14 
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1.044 ppm Nox 
0.310 ppm SO2 
4.142 ppm VOC 

4.80 0.06 0.13 1.22 0.37 -0.12 
14.47 0.03 1 .27 4.59 0.07 0.13 
17.14 0.03 0.42 1.32 0.30 -0.1 1 
19.69 0.03 -0.67 1.17 0.38 -0.14 



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 
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 
73957  
7:40:12 
7:40:27 
7:40:42 
7:40:57 
7:41:12 
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 
734657 
7:47:12 
7:47:27 
7:47:42 

Oxygen C02 CO NOx SO2 VOC 
4.37 6.98 -3.37 4.25 -0.29 -0 10 
1.40 13.54 -3.88 2.58 -0 10 -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 -0.1 1 18.0% CO2 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 2.1 1 0.35 -0.13 
0.06 18.02 -3.64 2.09 0.37 -0.13 
0.06 18.04 -2.10 2.1 1 0.30 -0.13 
0.1 1 16.17 -2.10 1.83 0 32 -0.13 
0.07 10.83 -2.90 1.80 0.47 -0.13 
-0.03 9.97 -1.83 1.75 0.37 -0.1 1 10.0% C02 Cal Error: 
0.05 9.95 -1.83 1.74 0.37 -0.10 9.974 % C02 
0.05 9.99 -2.09 1.70 0.45 -0.12 
0 07 9.99 -2 09 1.74 0.35 -0.1 1 
0.03 9.99 -2.63 1.68 0.37 -0.12 
0.04 8.99 -1.15 1.52 0.30 -0.1 1 
0.02 5.77 -1 .83 1.46 0.55 -0.1 1 
0.02 4.97 -1.83 1.46 0.53 -0 12 5.0% C02 Cal Error: 
0.03 4.93 -0.93 1.47 0.45 -0.14 4.937 % CO2 

0 03 -0.02 890 00 1 23 0 12 -0 15 
-0 03 -0 02 899.71 1 22 0 20 -0 14 900 ppm CO Cal Error. 
0 00 -0 03 906.37 116 0 10 -0 17 903.040 P P ~  CO 
0 04 4 03 902.25 118 0 47 -0 17 
-0 01 -0.04 903.83 114 0 32 -0 14 1 
-0 02 -0 04 869 43 112  0 22 -0.14 
0 02 -0 04 649 59 23 49 0 17 -0 14 
0 01 -0 04 563 85 I 61 2 35 -0 15 
-0 02 -0 04 588.46 1 35 56 66 -0 16 600 ppm CO Cal Error: 
0 00 -0 04 595.92 1 23 19 92 -0 15 591.936 P P ~  CO 
0 02 -0 04 595.92 115  5 60 -0 16 
-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 1.10 0.60 -0.17 , 300 ppm CO Cal Error: 
0.00 -0.05 295.19 1.10 0.62 -0.19 295.277 P P ~  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 

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 2.36 245.43 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 

J 

0 25 -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 1 .O1 9.70 33.77 -0.24 
0.03 -0.08 1 .29 8.67 58.06 -0.24 
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Range 0-25 % 0-20% 0-1000 0-1000 0-1 00 0-100 
Units %db % db ppmv db ppmv db P P ~ V  db P P ~ V  w b  

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 
75027  
7:50:42 
7:50:57 
7:51:12 
7:51:27 
7 5 1  :42 
7:51:57 
7:52:12 
7:52:27 
7:52:42 
75257  
7:53:12 
7 5 3 2 7  
7:53:42 
7:53:57 
7:54:12 
75427  
7:54:42 
7:54:57 
7:55:12 
7:55:27 
7:55:42 
7 5 5 5 7  
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 5 8 2 7  
7:58:42 
7:58:57 
7:59:12 
7:59:27 
7:59:42 
7:59:57 
8:OO:lZ 
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%2 
8:06:57 
8:07:12 

Oxygen C02 CO NOx SO2 VOC 
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 4.74 84.08 0.45 85 ppm SO2 Cal Error: 
0.02 0.09 1 .29 4.43 8421 0.45 84.213 ppm SO2 
0.02 -0.09 1.29 4.23 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 1.01 2.66 53.81 0.43 
0.03 -0.09 1.29 2.62 51.18 0.44 50 ppm SO2 Cal Error: 
0.13 -0.09 0.44 2.55 50.96 0.43 51.040 ppm SO2 
0.01 -0.09 0.44 2.41 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 

7.40 4.10 0.16 0.06 0 95 89 56 
17.77 4.10 0 16 -0 12 0 80 85.06 85 ppm VOC Cal: 
20.35 -0.09 0.44 -0.07 0 30 64.82 84.863 ppm VOC 
M.76 -0.09 1 30 -9.11 0 25 84.79 
20.86 -0.09 1.01 -0.13 0 60 84.78 
20.88 -0.09 0.16 -0.16 0.42 73.73 
20.92 -0.09 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 
20 94 -009 1.01 -0.15 0 25 49 .40 

+ 

20.93 -0.08 1.30 -0.21 0.19 23.81 
20.93 -0.08 1.30 -0.25 0.05 25.47 
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 25.21 25.225 P P ~  VOC 
20.92 -0.07 2.10 -0.23 0.15 25.26 
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Range 0-25 V' 0-20% 0-1000 0-1000 0-100 0-100 
Units % db % db ppmv db ppmv db ppmv db ppmv wb 

Time 
8:07r27 
8:07:42 
8:07:57 
8:08:12 
8:08:27 
8:08:42 
8:08:57 
8:W:12 
8:09:27 
8:09:42 
8:09:57 
8:10:12 
8:10:27 
8:10:42 
8:10:57 
8:11:12 
8:11:27 
8:11:42 
83157  
8:12:12 
8:12:27 
8:12:42 
8:12:57 
8:13:12 
8:13:27 
8:13:42 
8:13:57 
8:14:12 
8:14:27 
8:14:42 
8:14:57 
8:15:12 
8:15:27 
8:15:42 
8:15:57 
8:16:12 
8:16:27 
8:16:42 
8:16:57 
8:17:12 
8:17:27 
8:17:42 
8:17:57 
8:18:12 
8:18:27 
8:18:42 
83857  
8:19:12 
8:19:27 
8:19:42 
8:19:57 
8:20:12 
8:20:27 
8:20:42 
8:20:57 
8:21:12 
8:21:27 
8:21:42 
8:21:57 
8:22:12 
8:22:27 
8:22:42 
8:22:57 
8:23:12 
8:23:27 
8:23:42 
8:23:57 
8:24:12 
8:24:27 
8:24:42 
8:24:57 
8:25:12 
8:25:27 
8:25:42 
8:25:57 
8:26:12 
8:26:27 
8:26:42 

oxygen 
20.92 
20.92 
20.92 
20.92 
20.92 
20.67 
10.98 
1.62 
0.44 
0.30 
0.26 
0.23 
0.22 
0.21 
0.20 
0.19 

NOx 
-0.25 
0.27 
-0.29 
-0.25 
0 .22 
-019 
-0 19 
-0.16 
-0.19 
-0 13 
-0.15 
-0.21 
-0.20 
-0.21 
-0.22 
-0.20 

VOC 
1.25 
0.30 
0.25 
0.27 
0.27 
0.27 
0 26 
0.26 
0.26 
0 25 
0.25 
0.26 
0.26 
0.26 
0.26 
0.28 

0.19 -0.07 0.15 -0.23 0.87 0.25 
0.19 4.07 0.15 4.22 0.67 0.28 Zero ppm System Bias: 
0.18 4.07 0.15 0.24 0.65 0.25 0.178 X Oxvoen - - - ~ 

0.17 4.07 0.15 4 .21 0.60 0.28 4.071 % COZ 
0.17 -0.07 0.15 4.21 0.55 0.27 0.150 P P ~  CO 

11.83 -0.07 0.15 -0.04 -0.23 0.49 
11.86 -0.07 0.15 -0.07 -0 20 0.41 12.01 Oxygen System Bias: 
11.91 -0.07 0.15 -0.10 -0.25 0.40 11.943 96 Oxygen 
11.99 -0.08 0.15 -0.05 0 00 0.36 

0.25 -0.07 3.26 3.73 0.52 0.28 
4 92 4.07 2.59 0.22 0.67 4.30 

10 62 -0 07 0 15 0 10 0 30 3 46 

0.58 9.47 -1.82 0.52 0 40 1.30 
0.31 9.97 -2.09 0.54 0.47 0.94 10.0% COZ System Bias: 1 

4.220 ppm Nox 
0.617 O D ~  SO2 . . 
0 272 ppm VOC 

. - - - 

0.20 0.01 582.53 0.20 0.62 1.37 
0.18 0.01 589.22 0.25 0.45 1.13 600 ppm CO System Bias: 
0.16 -0.02 589.46 0.17 0.47 0.95 589.433 oom CO 

11 67 -0 07 101  -0 04 0 12 0 96 

0.17 0.07 1.28 516.69 41.54 0.54 
0.20 0.07 1 .28 501.93 41.42 0.54 500 ppm Nox System Bias: 
0.15 -0.07 1.55 501.64 38.22 0.54 501.987 ppm Nor 
0.15 -0.07 1.55 501.55 35.26 0.55 
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Range 0-25 % 0-20% 0-1000 0-1000 0-100 0-100 
Units % db X db ppmv db ppmv db ppmv db ppmv wb 

Time Oxygen COZ CO NOx SO2 VOC 
8:26:57 0 14 -0.08 0.14 4.42 99.99 1 54 
8:27:12 0.15 -0.08 0 14 3.98 88.57 1.36 
8:27:27 0 1  1 -0.08 0.14 3.68 53.03 1.02 
8:27:42 0 15 -0.08 0.14 3.52 46 19 0.81 
82757  0.13 -0.08 0 14 3 56 47.29 0 68 
8:28:12 0 13 0.08 0.14 3.42 49.16 0.65 50 ppm SO2 System Bias: 
8:28:27 0.16 -0.08 0.99 3.35 50.1 1 0.62 49.902 ppm SO2 
8:28:42 0 12 -0.08 0.99 3.27 50.06 0.61 

0 .OO 0.00 -0 46 141 1.25 0.50 
0.01 0.00 -0.19 1.46 1.20 0.52 Zero ppm Pre-Test Cal: 
0.02 0.00 0.08 I .46 1.30 0.53 -0.01 5 YO Oxygen 
0.02 0.00 0.08 1.43 1.38 0.53 -0.002 % C02 
-0.02 0.00 -0.46 1.44 1.13 0.51 -0.121 P P ~  CO 
-0.02 0.00 -0 18 143 1.30 0.53 1.450 PP Nox 
-0 03 0 .XI 0.08 1.39 113 0.52 1.252 ppm So2 
-0.03 0.00 0.08 1.45 1.25 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 0 00 1.22 5.80 33.74 0.55 
-0 05 000 0.65 4.35 35.39 0.53 
-0.05 0.00 0.08 3.50 39.42 0 51 
-0.05 0.00 0 08 3.03 43.21 0.45 
-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 SO2 Pre-Test Cal: 
-0.05 0.00 0.08 2.33 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 48.06 0.51 J 

1.11 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 2.34 40 Oi 50.48 50 ppm VOC Cal: 1 

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 31 .OO 0.66 496.124 ppm Nor 
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 lnstrumenl 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 0.48 
1 .OO 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-Test Cal: 
-0.06 0.01 591.81 6.31 2.83 0.46 592.270 P P ~  CO 
-0.07 0 01 592.03 5.81 2.30 0.43 
4.08 0.01 593.24 5.57 2.10 0.40 I 
4.08 0.01 593.78 5.27 1.78 0 42 
-0.08 0.01 590.16 4.95 1.80 0.44 
0.37 001 456.06 4.13 1.73 0.45 
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 10 12 6.76 4.48 2.15 2.73 

I 0.00 10.03 3.19 4.26 1.55 1.98 10.0% COZ Pre-Test Cal: 1 
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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 Oxyuen C02 CO NOx SO2 VOC 
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 1.67 
13:36:36 10.38 0.96 2.76 2.73 0.60 1.60 
13:36:51 11.46 0.23 1.22 2.59 0.35 1.39 
13:37:06 11.77 0.16 1.49 2.63 0.28 1.20 

13.38:21 11.91 0 07 1 22 2 24 0 33 0 62 J 
13'38:36 11 96 0 03 1 22 2 23 0 08 0 47 
13:38:51 11.94 0 03 1 22 2 09 0 10 0 59 Start Run #3 
14:36:03 20.87 0.25 3.43 28.51 0.58 1.38 

29.10 0.28 

13:37:21 12 06 0 13 1 76 2 49 0 00 1 01 
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13:37:36 
1 3 3 7 5 1  
13:38:06 

11.94 0 11 1 22 2 32 0 20 0 88 12.0% Oxygen Pre-Test Cal: 
11.91 0 10 1 22 2 29 0 28 0 77 11.923 %Oxygen 
11.93 0 09 1 75 2 24 0.33 0 71 



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 
l4:58:48 
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 
15:11:33 

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 
20.44 
20.42 
20.43 
20.44 
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 
20.1 2 
20.11 
20.09 
20.11 
20.10 
20.08 
20.05 
20.03 
20.01 
20.00 

0-1000 
ppmv db 

CO 
24.95 
20.25 
16.92 
22.26 
29.01 
29.02 
25.48 
19.31 
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 
25.48 
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 
2.92 
1.44 
2.94 
22.15 
35.12 
27.50 
18.98 
17.50 
19.06 
21 2 7  
22.82 
24.29 
27.02 
29.23 
30.23 
30.24 
25.43 
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 
22.72 
22.95 
20.04 
17.1 2 
16.75 
16.08 
18.82 
18.76 
20.64 
21 2 0  
20.43 
24.60 
24.95 
24.20 
19.47 
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 
15.97 
16.03 
16.45 
17.12 
16.51 
17.60 

0-100 
ppmv db 

so2 
1.33 
1 .50 
1.68 
1.65 
1.50 
1.80 
1.75 
2.15 
2.1 3 
2.45 
2.55 
2.68 
2.63 
2.73 
2.88 
2.85 
3.08 
2.85 
2.80 
2.66 
2.67 
2.48 
2.53 
2.53 
2.25 
2.60 
2.33 
2.38 
2.55 
2.43 
2.35 
2.55 
2.68 
2.70 
3.18 
3.13 
3.68 
4.01 
4.59 
4.71 
4.70 
4.33 
4.13 
3.85 
3.78 
3.65 
3.68 
3.73 
3.68 
3.60 
3.63 
3.65 
3.48 
3.43 
3.35 
3.20 
3.10 
3.30 
3.23 
325 
3.00 
3.02 
2.73 
2.98 
3.10 
2.90 
3.10 
2.93 
3.35 
3.08 
3.05 
3.03 
3.00 
3.00 
2.88 
3.23 
3.23 
3.38 

0-100 
ppmv wb 

VOC 
1.49 
1 A9 
1.46 
1.47 
1.48 
1.46 
1.45 
1.47 
1.46 
1.44 
1.45 
1.46 
1.44 
1.45 
1.46 
1.47 
1.44 
1.45 
1.44 
1.43 
1.42 
1.43 
1.40 
1.41 
1.40 
1.40 
1.40 
1.40 
1.39 
1.39 
1.38 
1.38 
1.37 
1.42 
1.47 
1.58 
1.60 
1.58 
1.58 
1.57 
1.56 
1.54 
1.53 
1.55 
1.58 
1.56 
1.57 
1.55 
1.56 
1.58 
1.59 
1 S8 
1.61 
1.57 
1.57 
I .57 
1.54 
1.46 
1 A4 
1.41 
1.40 
1.39 
1.38 
1.35 
1.37 
1.37 
1.39 
1.39 
1.46 
1.47 
1.51 
1 .SO 
1.47 
1.49 
1 AS 
1.48 
1 .43 
1 .42 

C 

Page 27 of 33 



Range 
Units 

Time 
15:11:48 
15:12:03 
15:12:18 
15312333 
15:12:48 
15:13:03 
15:13:18 
15:13:33 
15:13:48 
15:14:03 
15:14:18 
15:14:33 
15:14:48 
15:15:03 
15:15:18 
15:15:33 
15:15:48 
15316:03 
15:16:18 
15:16:33 
15:16:48 
15:17:03 
15:17:18 
15:17:33 
15:17:48 
15:18:03 
15:18:18 
15:18:33 
15:18:48 
15:19:03 
15:19:18 
15:19:33 
15:19:48 
15:20:03 
15:20:18 
15:20:33 
15:20:48 
15:21:03 
15:21:18 
15:21:33 
15:21:48 
15:22:03 
15:22:18 
15:22:33 
15:22:48 
15:23:03 
15:23:18 
15:23:33 
15:23:48 
15:24:03 
15:24:18 
15:24:33 
15:24:48 
15:25:03 
15:25:18 
15:25:33 
15:25:48 
15:26:03 
15:26:18 
15:26:33 
15:26:48 
15:27:03 
1 S:27:l8 
15:27:33 
15:27:48 
15:28:03 
15:28:18 
15:28:33 
15:28:48 
15:29:03 
15:29:18 
lS:Z9:33 
15:29:4E 
15:30:03 
15:30:18 
15:30:33 
15:30:48 
15:31:03 

0-25 % 
K db 

Oxygen 
20.04 
20.04 
20.00 
19.98 
20.00 
20.02 
19.99 
20 .O 3 
20.06 
20.01 
20.01 
20.00 
19.99 
19.96 
19.93 
19.90 
19.89 
19.87 
20.01 
19.94 
19.78 
19.77 
19.76 
19.77 
19.75 
19.81 
19.87 
19.88 
19.87 
19.87 
19.86 
19.91 
19.83 
19.83 
19.75 
19.72 
19.67 
19.61 
19.50 
19.51 
19.77 
19.88 
19.93 
19.98 
19.93 
19.96 
19.98 
19.98 
20.02 
20.05 
20.07 
20.07 
20.12 
20.13 
20.13 
20.15 
20.17 
20.24 
20.20 
20.19 
20.22 
20.25 
20.23 
20.19 
20.07 
19.85 
19.79 
19.94 
20.08 
20.15 
20.13 
20.17 
20.29 
20.44 
20.65 
20.66 
20.30 
20.22 

0-1000 
pprnv db 

Nor 
17.61 
17.82 
17.73 
17.22 
16.62 
16.24 
15.57 
14.75 
13.73 
13.30 
13.29 
13.99 
14.12 
13.79 
13.73 
13.92 
13.84 
13.82 
13.64 
14.14 
14.16 
14.10 
14.03 
14.07 
14.42 
14.48 
14.76 
14.75 
13.63 
14.15 
14.15 
14.50 
15.18 
15.50 
15.20 
14.92 
15.70 
16.49 
17.90 
15.55 
14.95 
14.94 
14.14 
13.89 
13.92 
13.92 
14.38 
14.52 
15.33 
16.55 
16.32 
18.24 
21.01 
19.52 
16.88 
16.64 
17.78 
16.50 
16.08 
15.82 
16.44 
16.63 
16.65 
16.14 
16.14 
18.58 
18.03 
17.66 
17.70 
20.65 
25.60 
29.51 
29.93 
22.94 
21.12 
25.41 
21.14 
19.56 

0-100 
ppmv db 

SO2 
3.43 
3.50 
3.75 
3.94 
3.75 
3.85 
3.92 
4.08 
4.25 
4.13 
4.23 
4.23 
4.35 
4.38 
4.30 
4.18 
4.40 
4.05 
4.23 
3.95 
3.95 
4.1 1 
4.03 
3.83 
3.95 
3.83 
3.85 
3.75 
3.58 
3.55 
3.60 
3.35 
3.45 
3.38 
3.25 
3.23 
3.28 
3.18 
3.23 
3.33 
3.55 
3.50 
3.65 
3.78 
3.63 
3.77 
4.07 
4.18 
4.35 
4.43 
4.45 
4.63 
4.65 
4.83 
4.95 
5.08 
4.83 
4.48 
4.30 
3.85 
3.85 
3.73 
3.53 
3.15 
3.23 
3.20 
3.07 
2.78 
2.65 
2.85 
2.60 
2.60 
2.65 
2.50 
2.50 
2.43 
2.40 
2.65 

0-100 
ppmv wb 

VOC 
1.40 
I .39 
1.39 
1.39 
1.34 
1.34 
1.32 
1.34 
1.32 
1.34 
1.34 
1.36 
1.36 
1.33 
1.35 
1.34 
1.36 
1.35 
1.31 
1.26 
1.35 
1.34 
1.32 
1.32 
1.32 
1.30 
1.30 
1.28 
1.31 
1.33 
1.33 
1.33 
1.34 
1.31 
1.30 
1.31 
1.30 
I d 8  
1.26 
1.27 
1.26 
1.23 
1.23 
1.23 
1.23 
1.23 
1.24 
1.23 
1.23 
1.23 
124 
1.23 
1.21 
1.22 
1.22 
1.23 
1.20 
1.20 
1.17 
121 
1.20 
1.17 
1.20 
1.18 
1.17 
1.18 
1.15 
1.16 
1.14 
1.15 
1.15 
1.14 
1.13 
1.12 
1.13 
1.15 
1.15 
1.16 

0 

Page 28 of 33 



Range 0 4 5 %  
Units % db 

Time Oxygen 
15:31:18 20.33 
15:31:33 20.46 
15:31:48 20.52 
15:32:03 20.56 
15:32:18 20.58 
15:32:33 20.60 
15:32:48 20.61 
15:33:03 20.62 
15:33:18 20.64 
15:33:33 20.67 
15:33:48 20.70 
15:34:03 20.70 
15:34:18 20.59 
15:34:33 20.36 
15:34:48 20.07 
15:35:03 19.91 
15:35:18 19.89 
15:35:33 19.86 
15:35:48 19.83 
15:36:03 19.84 
15:36:18 19.86 
15:36:33 19.87 
15:36:48 19.86 
15:37:03 19.87 
15:37:18 19.88 
15:37:33 19.89 
15:37:48 19.91 
15:38:03 19.92 
I 5:38:18 19.93 
15:38:33 20.00 
15:38:48 20.02 
15:39:03 19.97 
15:39:18 19.95 
15:39:33 19.96 
15:39:48 19.93 
15:40:03 19.95 
15:40:18 19.94 
15:40:33 19.94 
15:40:48 19.98 
15:41:03 20.00 
15:41:18 20.03 
15:41:33 20.05 
15:41:48 20.02 
15:42:03 19.98 
15:42:18 19.97 
15:42:33 20.10 
15:42:48 20.12 
15:43:03 20.13 
15:43.18 20.16 
15:43:33 20.17 
15:43.48 20.19 
15:66:03 20.21 
15:66:18 20.18 
15:44:33 20.18 
15:66:48 20.18 
15:45:03 20.19 
15:45:18 20.27 
15:45:33 20.19 
15:45:48 20.23 
15:46:03 20.20 
15:46:18 20.19 
15:46:33 20.18 
15:46:48 20.20 
15:47:03 20.18 
15:47:18 20.09 
15:47:33 20.00 
15:47:48 20.16 
15:4&03 20.23 
15:48:18 20.26 
15:48:33 20.26 
15:48:48 20.25 
15:49:03 20.21 
15:49:18 20.22 
15:49:33 20.18 
15:49:48 20.06 
15:50:03 20.14 
15:50:18 20.20 
15:50:33 20.19 

0-1 000 
ppmv db 

NOx 
17.81 
18.14 
18.14 
18.35 
19.36 
19.19 
19.73 
20.36 
21 SO 
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 
21.% 
18.81 
19.14 
20.55 
17.42 
17.89 
21.71 
19.78 
21.59 

0-100 
rpmv wb 

VOC 
1.16 
1.15 
1.16 
1.18 
1.21 
1.23 
1.26 
1.25 
1.25 
1.26 
I .30 
1.29 
1.31 
1.28 
1.31 
1.28 
1.24 
1.18 
1.21 
1.21 
1.23 
1.19 
1.22 
1.22 
1.24 
1.23 
1.26 
1.25 
1.27 
1.27 
1.26 
1.25 
I .26 
1.27 
1.25 
1.26 
1.26 
1.29 
1.29 
1.29 
1.29 
1.31 
1.30 
1.32 
1.31 
1.31 
1.33 
1.33 
1.31 
1.33 
1.33 
1.32 
1.32 
1.31 
1.30 
1.28 
I .29 
1.31 
1.29 
1.26 
1 .25 
1.26 
1.25 
1.22 
1.23 
1.23 
1.25 
1.18 
1.17 
1.18 
1.18 
1.16 
1.16 
1.17 
1.17 
1.15 
1.14 
1.15 

Page 29 of 33 



Range 0-25 % 
Units % db 

Time Oxygen 
15:50:48 20.25 
15:51:03 20.28 
15:51:18 20.33 
15:51:33 20.33 
15:51:48 20.32 
15:52:03 20.18 
15:52:18 20.1 1 
15:52:33 20.04 
15:52:48 19.78 
15:53:03 19.94 
15:53:18 20.16 
15:53:33 20.25 
15:53:48 20.30 
15:54:03 20.33 
155438 20.37 
15:54:33 20.40 
15:54:48 20.45 
15:55:03 20.44 
15:55:18 20.44 
15:55:33 20.43 
15:55:48 20.41 
15:56:03 20.30 
15:56:18 20.18 
15:56:33 20.26 
15:56:48 20.26 
15:57:03 20.19 
15:57:18 20.24 
15:57:33 20.23 
15:57:48 20.32 
15:58:03 20.37 
15:58:18 20.38 
15:58:33 20.42 
15:58:48 20.48 
15:59:03 20.48 
15:59:18 20.42 
15:59:33 20.53 
15:59:48 20.49 
16:00:03 20.48 
16:00:18 20.49 
16:00:33 20.52 
16:00:48 20.54 
16:01:03 20.54 
16:01:18 20.55 
16:01:33 20.55 
16:01:48 20.56 
16:02:03 20.56 
16:02:18 20.55 
16:02:33 20.55 
16:02:48 20.52 
16:03:03 20.47 
16:03:18 20.44 
16:03:33 20.44 
16:03:48 20.46 
16:04:03 20.46 
16:04:18 20.45 
16:04:33 20.45 
16:04:48 20.45 
16:05:03 20.38 
16:05:18 20.40 
16:05:33 20.31 
16:05:48 20.25 
16:06:03 20.05 
16:06:18 20.13 
16:06:33 20.28 
16:06:48 20.36 
16:07:03 20.40 
16:07:18 20.41 
16:07:33 20.43 
16:07:48 20.46 
16:08:03 20.48 
16:08:18 20.47 
16:08:33 20.49 
16:08:48 20.46 
16:09:03 20.46 
16:09:18 20.50 
16:09:33 20.46 
16:09:48 20.47 
16:10:03 20.51 

0-1000 
ppmv db 

0-1000 
ppmv db 

YOC 
1.16 
1.20 
1.17 
1.19 
1.20 
1.22 
1.24 
1.24 
1.26 
1.25 
1.24 
1.25 
1.26 
1.27 
1.25 
1.25 
1.25 
1.26 
1.27 
1.27 
1.27 
1.28 
1.26 
1.27 
1.25 
1.27 
1.26 
1.29 
1.27 
1.28 
1 .26 
1.27 
1.25 
1.28 
1.29 
1.30 
1.27 
1.27 
1.30 
1.30 
1.30 
1.32 
I .34 
1.35 
1.36 
1.36 
1.36 
1.35 
1.36 
1.33 
1.37 
1.34 
1.35 
1.32 
1.33 
1.32 
1.37 
1.32 
1.28 
1.33 
1.37 
1.37 
1.36 
1.35 
1.36 
1.35 
1.37 
1.35 
1.36 
1.36 
1.35 
1.36 
1.36 
1.35 
1.39 
1.39 
1.38 
1.41 
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Range 
Units 

Time 
16:10:18 
16:10:33 
16:10:48 
16:11:03 
16:11:18 
16:11:33 
16:11:48 
16:12:03 
16:12:18 
16:12:33 
16:12:48 
16:13:03 
16:13:18 
16:13:33 
16:13:48 
16:14:03 
16:14:18 
16:14:33 
16:14:48 
16:15:03 
16:15:18 
16:15:33 
16:15:48 
16:16:03 
16:16:18 
16:16:33 
16:16:48 
16:17:03 
16:17:18 
16:17:33 
16:17:48 
16:18:03 
16:18:18 
16:18:33 
16:18:48 
16:19:03 
16:19:18 
16:19:33 
16:19:48 
16:20:03 
16:20:18 
16:20:33 
16:20:48 
16:21:03 
16:21:18 
16:21:33 
16:21:48 
16:22:03 
16:22:18 
16:22:33 
16:22:48 
16:23:03 
16:23:18 
16:23:33 
162248 
16:24:03 
16:24:18 
16:24:33 
16:24:48 
16:25:03 
16:25:18 
16:25:33 
16:25:48 
16:26:03 
16:26:18 
16:26:33 
16:26:48 
16:27:03 
16:27:18 
16:27:33 

0-25 % 
% db 

Oxygen 
20.52 
20.55 
20.55 
20.55 
20.56 
20.56 
20.55 
20.58 
20.60 
20.59 
20.52 
20.52 
20.56 
20.51 
20.42 
20.43 
20.44 
20.44 
20.39 
20.23 
20.23 
20.31 
20.39 
20.39 
20.34 
20.31 
20.35 
20.37 
20.36 
20.31 
20.34 
20.38 
20.37 
20.37 
20.41 
20.44 
20.52 
20.61 
20.68 
20.72 
20.72 
20.72 
20.73 
20.73 
20.71 
20.71 
20.73 
20.73 
20.71 
20.67 
20.61 
20.58 
20.61 
20.66 
20.72 
20.73 
20.75 
20.76 
20.76 
20.78 
20.77 
20.77 
20.78 
20.79 
20.80 
20.80 
20.81 
20.81 
20.95 
20.81 

0-1000 
pprnv db 

co 
6.26 
6.26 
6.26 
6.26 
5.18 
5.99 
6.25 
5.45 
5.68 
8.75 
9.83 
6.75 
8.69 

17.25 
20.26 
17.99 
18.78 
26.43 
53.12 
57.61 
41.62 
30.31 
25.04 
36.69 
39.70 
31.28 
26.23 
25.42 
25.96 
22.00 
21.51 
21.52 
21.27 
19.05 
15.35 
10.05 
7.74 
5.46 
5.99 
4.45 
4.21 
4.21 
5.19 
4.45 
4.21 
4.21 
4.21 
4.21 
7.02 
14.59 
30.51 
44.1 7 
40.39 
25.13 
1427 
9.78 
8.23 
8.23 
9.29 
7.69 
7.16 
7.16 
7.16 
6.48 
7.16 
7.15 
6.93 
5.46 
5.19 
5.19 

0-1000 
pprnv db 

NOx 
28.78 
27.31 
27.26 
28.97 
28.08 
25.66 
26.08 
29.87 
30.92 
24.92 
23.22 
24.64 
26.47 
20.99 
21.73 
23.98 
25.62 
28.77 
22.28 
19.37 
17.53 
18.50 
24.01 
26.11 
16.55 
17.95 
22.17 
21.14 
19.80 
18.60 
18.38 
17.96 
18.20 
22.70 
24.72 
30.14 
30.55 
33.89 
34.75 
36.11 
37.13 
36.53 
36.94 
36.61 
37.35 
36.82 
38.83 
38.31 
38.55 
38.61 
40.42 
39.84 
38.03 
38.73 
40.88 
40.64 
39.13 
40.09 
39.07 
39.83 
38.96 
40.23 
39.53 
38.26 
39.35 
39.18 
38.98 
38.57 
39.51 
39.55 

0-100 
ppmv db 

so2 
1.78 
1.71 
1.48 
1.91 
1.73 
1.71 
1.53 
1.51 
1.76 
1.41 
1.78 
1.88 
2.05 
2.43 
2.40 
2.93 
3.38 
4.15 
5.41 
6.64 
8.39 
10.70 
11.40 
11.00 
10.22 
9.40 
9.32 
9.10 
9.52 
9.92 
11.25 
12.47 
12.90 
13.20 
12.45 
12.35 
12.07 
12.02 
11.33 
10.45 
9.36 
8.59 
7.85 
7.52 
6.85 
6.55 
6.25 
5.90 
5.40 
5.37 
5.32 
5.07 
A57 
A75 
4.52 
4.32 
4.67 
4.37 
A31 
4.29 
4.19 
4.31 
3.83 
4.14 
4.00 
3.85 
3.70 
3.65 
3.58 
3.73 

VOC 
1.37 
1.38 
1.39 
1.41 
1.39 
1.39 
1.39 
1.40 
1.38 
1.41 
1.38 
1.41 
1.38 
1.38 
1.37 
1.37 
1.36 
1.35 
1.34 
1.33 
1.32 
1.31 
1.29 
1.28 
1.30 
1.30 
1.28 
1.28 
1.28 
1.28 
1.27 
1.28 
1.28 
1.27 
1.28 
1.26 
1.28 
1.23 
1.27 
1.26 
1.27 
1.25 
1.26 
1.24 
1.25 
1.23 
1.26 
1.26 
1.28 
1.26 
1.26 
1.27 
1.27 
1.27 
1 .27 
1.27 
1.26 
1.29 
1.27 
1.30 
1 .Z9 
1.29 
1.31 
1.33 
1.29 
1.30 
1.31 
1.32 
1.26 
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 
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Range 0-25 96 0-20% 0-1000 0-1000 0-100 0-100 
Units % db % db ppmv db ppmv db ppmv db ppmvwb 

Time 
16:29:48 
16:30:03 
16:30:18 
16:30:33 
16:30:48 
16:31:03 
16:31:18 
16:31:33 
16:31:48 
16:32:03 
16:32:18 
16:32:33 
16:32:48 
16:33:03 
16:33:18 

Oxygen C02 CO 
0.77 0.1 5 1.42 
0.12 0.02 -1.72 
0.02 -0.02 -1.72 
-0.02 -0.02 -1.05 
-0.04 0.02 -1.04 
-0.05 0.03 -1.72 
-0.06 4.03 -1.72 
-0.07 4.03 -1.05 

NOx SO2 
3.50 4.13 
3.43 4.46 
3.42 4.76 
3.37 4.86 
3.35 2.50 
3.34 -0.12 
3.29 -0.15 
3.30 4.30 
3.22 4.20 

VOC 
0.74 
0.74 
0.73 
0.75 
0.74 
0.74 
0.73 
0.74 
0.71 

Zero ppm Post-Test Cal: 
-0.069 I Oxygen 
-0.025 % CO2 
-0.229 P P ~  CO 
3.266 ppm Nor 

ppm SO2 
0.722 ppm VOC 

16:33:33 11.72 -0.03 4.24 3.21 -2.07 0.73 
16:33:48 11.73 4.03 4.24 3.24 -2.10 0.75 12.0% Oxygen Post-Test Cal: 
16:34:03 11.74 -0.03 -1 72 3.19 -2.15 0.74 11.742 O/. Oxygen 

20 12 0.00 -1 72 485.57 4 05 0 72 
20 74 0 00 -1 94 495.23 5 25 0 72 500 ppm Nox Post-Test Cat. 
20 84 0 00 -1 27 499.51 7.62 0 72 498 430 ppm NOX 
20 86 0 01 -1 94 499.28 7 97 0 70 
20 83 0 01 -1 94 499.70 8.05 0 71 
20 89 0 00 -1.94 499 68 8 40 0 71 

16.37:03 0.03 10 03 -3 75 3.89 -1 87 0 73 

~ - - - -  - ~ 

20.90 4.01 -1.27 5.76 54.78 0.73 
20.91 -0.01 -1.94 5.71 51.75 0.74 50 ppm SO2 Post Test Cal: 
20.91 -0.01 -1.94 5.65 51.70 0.74 50.243 ppm SO2 
20.93 -4.01 -1.27 5.60 49.05 1.05 

16:37:18 
16:37:33 
16:37:48 
16:38:03 
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-0 01 10.06 -3 75 3 93 -1 55 0 75 10.0% CO2 System Bias: 
-0 02 10.09 -3 01 3 85 -1 SO 0.77 10.095 % CO2 
4 03 10.10 -3 01 3 95 -1 37 0 75 
-0 04 10.12 -3 75 3 88 -1 60 0 75 

16:38:18 4 05 10 13 -4 00 3 92 -1 65 0 72 
16:38:33 4 05 10 13 -3 26 3 93 -1 57 0 75 



Range 0-25 % 0-20% 0-1000 0-1000 0-1 00 0-100 
Units % db % db ppmv db ppmv db ppmv db pprnv w b  

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 

Oxygen C02 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 20 4 4  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 pprn 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 5 80 9.58 
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- - - Appendix D 
Northwestern Steel and wire: 654-1 5 

Test Dates: 411 1 & 4/12/01 

Process Data 



Mill Letter 
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Appendix E 
Northwestern Steel and Wire: 654-1 5 

Test Dates: 411 1 & 411 2101 

Calibration Data 



r lan~ luarnr: Northwest Steel and Wire 

Sampling Location: EAF #8 Baghouse lnlet - 
CEM aera tor  W.C. James 

Plant Rep: Dave Long 

Proj. Mgr.: W.C. James 

NOx 1000 ppln C02 20 O/O 

C O  1000 ppnl SO? 100 ppm 

Run: 1 2 

Date: 411 1101 411 1/01 

Time: 1048-1235 1249-1439 

Pretest Posttest DriR Pretest Posttest DriR 

NOx Zero,ppm 2.43 0.94 -1.48 0.94 10 .39  -0.55 

I Zero Bias. O h  of soan1 0.24 1 0.09 1 -0.15 1 0.09 1 0.04-r -0.06 

System Response, ppm 499.54 499.82 0.28 499.82 494.64 -5.18 

Cal Bias, % of Span -0.05 -0.02 0.03 -0.02 -0.54 -0.52 

CO Zero,ppm 2.92 3.75 0.83 3.75 1.13 -2.62 
--  

I Zero ~ i a s .  % ofsoan1 0.29 1 0.38 1 0.08 1 0.38- 1 0.11 T -0.26 

System Response, ppm 598.76 597.02 -1.74 597.02 596.90 -0.12 

C a l B h ,  O h  ofspan -0.12 -0.30 -0.17 -0.30 -0.31 -0.01 

0 2  Zero,% -0.10 0.02 0.12 0.02 0.03 0.01 

I Zero Bias. % o l ~ o a n l  -0.41 1 0.08 1 0.49 1 0.08 1 0.14 1 0.06 

System Response, % 12.03 11.92 -0.11 11.92 11.95 0.04 

CalBii ,  % ofspan 0.11 -0.33 -0.44 -0.33 -0.19 0.15 

C02 Zen,% 0.10 0.02 -0.08 0.02 0.30 0.29 

( System Response, %I 10.02 ( 9.92 1 -0.10 1 9.92 1 10.12 1 0.20 

Cal Bias, O h  ofspan 0.11 -0.39 -0.50 -0.39 0.62 1.01 

so2 Zero,ppm -1.52 0.30 1.82 0.30 3.01 2.71 

ZeroBias,% o f S ~ a n  -1.52 0.30 1.82 0.30 3.01 2.71 

1 System Response, ppm( 49.52 1 50.52 1 1.00 1 50.52 1 50.10 1 -0.41 

C a l b , % o f S p a n  -0.48 0.52 1.00 0.52 0.10 -0.41 

THC Zero,ppm -0.38 -1.32 -0.94 -1.32 0.64 1.95 

Zero Bias, %of Span -0.38 -1.32 -0.94 -1.32 0.64 1.95 
*<.:*.: .................... 

Cylinder Conc., ppm 50.00 50.00 . , ..................... ......... .......................... ....... 50.00 50,00 

System Response, ppm 49.96 50.01 0.05 50.01 50.86 

I Cal Bias, % o f ~ a s l  -0.04 ( 0.01 1 0.05 1 0.01 1 0.86 1 0.86 

O2 25 % THC 100 pprn 

Pretest Posttest Drifi 

-0.22 3.27 3.49 

-0.02 0.33 0.35 



- - -  --- 
I 
I - - - -  

CEM Calibration Error Data Sheet - - - - -  - I- I -:== 
+.evEoZL= E' Analyzer Response 

Plant Name: Northwest Steel and Wire 

Sampling Location: EAF #8 Baghouse Inlet 

Date: 4/11/01 

- -- - 

ANALYZER SPAN VALUE (O/O or ppm) 
Nor: 1000 
CO: 1000 

Plant Rep. : Dave Long 

Team Leader: W.C. James 

0 2 :  2 5 

C02: 20 

CEM Operator: W.C. James 

Time: Pre-Test Cals 

INOX Low IALM-029822: 905.3 ppmf 250.0 1 253.08 I 0.3 1 I 

SO2: 100 

THC: 100 

INOX Zero 

ALM-029822: 905.3 ppm 

ICO Zero 1 K-024782: Zero N2 I 0.0 I 1.47 I 0.15 I 

DIFFERENCE 

(% OF GASISPAN) 
0.09 

CYLINDER NUMBER 

Ox High IALM-029822: 905.3 ppml 850.0 

ICO Low I ALM-O 17969: 87 15 ppm I 300.0 I 305.44 I 0.54 I 

1 500.0 

ICO Mid I ALM-0 17969: 87 15 ppm I 600.0 I 605.21 I 0.52 I 

CYLINDER VALUE 

(% or wpm) 

I 853.40 

ANALYZER CALIBRATION 
RESPONSE 

K-024782: Zero N2 I 0.0 

- - - 

501.67 

0.34 

0.90 

0.17 

-- - - - - - - - -  

igh 1 ALM-0 17969: 8715 ppm I 900.0 

lo2 Zero 

O2 LOW 

O2 Mid 

0, High 

I 904.10 

C 0 2  Zero 

C 0 2  LOW 

CO, Mid 

COz High 

 SO^ Mid I ALM-0596 19: 9966 ppm 1 50.0 1 50.19 I 0.19 I 

0.41 

SOz Zero 

SO, LOW 

ISO, High ( ALM-059619: 9966 ppm 1 85.0 85.14 0.14 i 

- ~ 

K-024782: Zero N2 

K-006565: 20.0 % 

K-006565: 20.0 % 

K-006565: 20.0 % 

K-024782: Zero N2 

AAL- 1876: 19.97% 

AAL-1876: 19.97% 

AAL-1876: 19.97% 

THC Zero 
THC Low 

~ - - - ~ - - 

-0.06 

4.98 

1 1.94 

20.89 

~- - - - ~ ~ ~ ~ - - 

0.0 

5.0 

12.0 

20.9 

K-024782: Zero N2 

ALM-059619: 9966 ppm 

~ -~ 

THC Mid 

THC High 

-0.2 5 

-0.08 

-0.23 

-0.06 

0.0 

5.0 

10.0 

18.0 

. 
K-024782: Zero N2 0.0 -0.38 -0.38 

AAL-21508: 4960 ppm 25.0 24.56 -1.78 

AAL-2 1508: 4960 ppm 50.0 G 49.96 -0.08 

AAL-2 1508: 4960 ppm 85.0 84 67 -0.44 

0.0 

25.0 

-0.04 

5.01 

10.04 

18.08 

-0.19 

0.04 

0.2 1 

0.40 

0.09 

25.29 

0.09 

0.29 



-- -  
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CEM Calibration Error Data Sheet 
I I-- I - - I 
-Em: 
=mEoNENz*~ E Analyzer Response 

Plant Name: Northwest Steel and Wire 

3amuline Location: EAF #8 Baghouse Inlet 

ANALYZER SPAN VALUE (% or ppm) 
NOx: 1000 

Date: 4/12/01 

'lant Rep.: Dave Long 

ream Leader: W.C. James 

iOx Zero I K-024782: Zero N2 1 0.0 I 1 .04 1 0.10 I 

CO: 1000 
O2 : 25 

COz: 20 

:EM Operator: W.C. James 

rime: Pre-Test Cals 

iOx Low IALM-029822: 905.3 pprnl 250.0 I 245.39 I -0.46 I 

SO2: 100 

THC: 100 

iOx Mid 

[Ox High 

:O Zero 1 K-024782: Zero N2 1 0.0 I -0.20 I -0.02 I 

ALM-029822: 905.3 ppin 

ALM-029822: 905.3 ppm 

:o Low 

10 Mid 

500.0 

850.0 

10 High I ALM-017969: 8715 ppm I 900.0 I 903.04 I 0.30 I 

ALM-017969: 8715 ppm 

ALM-017969: 8715 ppm 

4 Zero 1 K-024782: Zero N2 I 0.0 1 0.08 I 0.32 I 

497.34 

848.42 

-0.27 

-0.16 

300.0 

600.0 

l2 Mid 

l2 High 

O2 Mid 1 AAL-1876: 19.97% 1 10.0 I 9.97 I -0.13 I 

295.28 

59 1.94 

-0.47 

-0.8 1 

K-006565: 20.0 % 

K-006565: 20.0 % 

O2 Zero 

O2 LOW 

3, Zero 

K-024782: Zero N2 

AAL-1876: 19.97% 

0.0 

5.0 

O2 High I AAL-1876: 19.97% 1 18.0 

l2 Mid 

l2 High 

12.0 

20.9 

-0.06 

4.94 

1 
- -- 

18.01 

ALM-059619: 9966 ppm I . 25.0 I 25.40 I 0.40 

- 

1 1.94 

20.86 

-0.29 

-0.32 

-- 

0.06 

K-024782: Zero N2 1 0.0 0.3 1 

-0.24 

-0.17 - 

0.31 I 

ALM-059619: 9966 ppm 

ALM-0596 19: 9966 ppm 

BC Zero 

3C Low 

IC Mid 

3C High 

50.0 

85.0 

K-024782: Zero N2 

AAL-21508: 4960 ppm 

AAL-2 1508: 4960 ppm 

AAL-21508: 4960 ppm 

51.04 

84.2 1 

1 .04 

-0.79 

0.0 

25.0 

50.0 

85.0 

0.27 

25.23 

49.95 

84.86 

0.27 

0.89 

-0.10 

-0.16 



Model #: APEX 
Serial #: 90 1 00 1 

AH 

(in HZ01 

1.90 

1.90 

4 

1.90 

Time 
(min) 

10.0 

10.0 

10.0 

ARI ENVIRONMENTAL, INC. 
EPA Method 5 

Model 522 Meter Box Calibration 
Post-Test Orifice Method 

English Volume Units, English K' Factor 

Date: 4/16/0 1 
Barometric Pressure: 29.29 in Hg 

DRY GAS METER READINGS CALIBRATION ORIFICE READING 
Temperature 

Volume Volume Volume Tmi Tmo Ambient Temwrature 
Initial Final Total Inlet Outlet Orifice K' FACTOR Vacuum Initial Final Average 

(CU ft) c u  f t  1cu ft) (deg I?) ( d e ~  F) Serial No n b e  (in fdee Q Idw I- 

72.223 80.098 7.875 Initiab 61 6 1 63 0.6235 18.000 60 60 60.000 

Final > 62 62 
80.098 87.987 7.889 Initial, 62 62 63 0.6235 18.000 60 60 60.000 

Final > 64 64 
87.987 95.885 7.898 Initial> 64 64 63 0.6235 18.000 60 6 1 60.500 

Final > 65 65 

METER CALIBRATION 
METER FLOW ORIFICE FLOW FACTOR, Yc AH@ 

(CU fi) (cu ft) (number) (in H20) 
7.8394 8.0 1 1.022 1.67 
7.8308 8.01 1 .023 1.67 
7.8 173 8.00 1.024 1.67 

A VERAGE METER CALZBRA TZON FACTOR, Ye 1.023 
FULL TEST CALIBRATION FACTOR, Yd 0.994 % DIFFERENCE: -2.9 (+or- 5.0% allowable) 



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

Meter Box: APEX 901001 
Calibrator: MEL 
Date: 4/16/01 
Barometric: 29.29 
Ambient Temp: 61 .OO 
Reference Thermometer: Altek Thermocouple Source 

Reference- 
Temperature 

Altek 
0.00 

100.00 
200.00 
300.00 
400.00 
500.00 

Reference 
Temperature 

Altek 
0.00 

100.00 
200.00 
300.00 
400.00 

,500.00 

remperatureI (%) mean ( ~emperaturei (%) mean 
txl t  t x l t  I Aux Aux 

0.00 NIA 
99.00 1 .O 
201 .OO 0.5 
301 .OO 0.3 
397.00 0.8 
498.00 0.4 



ARI REFERENCE METHOD CEMS DATA 
USEPA METHOD 205 

DILUTION SYSTEM VERIFICATION 

Company: Northwest Steel and Wire Analv7er lnfp 
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 

Calibration Con~ntration Calibration results % Difference 
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 Sv- Verification 

Mid level gas type: USEPA Protocol 1 High level dilution gas type: USEPA Protocol 1 
Mid level concentration: 908.50 High level concentration: 

Mid level tank serial #: ALM008459 High level tank serial #: 
Target concentration No. 1: 908.50 
Target concentration No. 2: 450.00 

W t i o n  System R e s u b  

et Concentration No. 1 Concentration No. 2 

Instrument O h  difference Instrument Oh difference 
Response Response from averacZ 

Trial No. I: 909.81 0.43 Trial No. 1: 456.36 0.38 
Trial No. 2: 904.67 0.14 Trial No. 2: 456.76 0.29 
Trial No. 3: 903.29 0.29 Trial No. 3: 461.20 0.67 

Average: 905.924 Average: 458.106 

% Difference from target concentration: 0.28% % Difference from target concentration: 1 .80°h 

M i d t o n  Gas Res& 
. . 

Instrument 
Response 

Trial No. 1: 903.59 Mid Level calibration gas concentration: 908.5 
Trial No. 2: 915.36 Average analyzer response: 909.45 
Trial No, 3: 909.40 Percent difference: 0.10 * 

C 

* Must be less than 2 % 



Source F~le A \M Ftle IS Comb Translated at Frr Apr 20 13 59 14 2001 
Descr~ptlon NwSW Furnace #8 
Desa~ptron 
Descrtptlon 
Descr~phon 
Descr~ptton 
Descnptlon 

Year 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2M)l 
2001 
2001 
2001 
2001 
200 1 
2001 
200 1 
2001 
2001 
200 1 
2001 
2001 
2001 
2001 
2001 
2001 
200 1 
2001 
2001 
200 1 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
200 1 
2001 
200 1 
200 1 
2001 
2001 

1 
1017 

SO2 

ppm 
Second 

57 0240503311 
12 0.24050331 1 
27 0 240503311 
42 0.831993103 Zero ppm SO2 Cal: 
57 0.841175079 0.84 ppm SO2 

Scanchannel 
Port Channel 
Chnl Tag 
Chnl Unit 

Month Day Hour Mlnure 
4 10 13 7 
4 10 13 8 
4 10 13 8 
4 
4 

4 10 13 11 12 1154124603 
4 10 13 11 27 438.8408508 450 ppm SO2 Cal: 
4 10 13 11 42 448.9181519 446.73 ppm SO2 

10 13 8 
10 13 8 

4 10 13 9 42 90.84181976 
4 
4 

4 10 13 16 26 459.0839233 
41 10 13 16 41 455.1793823 P-2. Trial 1 1 

10 13 9 57 200.6401203 250 ppm SO2 Cal: 
10 13 10 12 208.8399792 206.84 ppm SO2 

4 10 13 12 27 872.2770996 
4 10 
4 10 
4 10 

Method 205  Raw Data 

13 12 42 886.9324951 900 ppm SO2 Cal: 
13 12 57 894.3717651 892.51 ppm SO2 
13 13 12 896.2401123 

4 

4 
4 

Page 1 

10 13 16 56 454.3182373 456.4 ppm SO2 
10 13 17 11 459.0839233 
I 0  13 17 26 456.8729858 

4 10 13 13 27 620 2405033 
4 10 13 13 42 450.2405033 
4 10 13 13 57 7024050331 
4 10 13 14 12 0.831993103 
4 10 13 14 27 907.3967896 

4 10 13 17 41 168 4980316 

4 
4 
4 

10 13 14 42 913.3285522 P-1. Trial I 
I 0  13 14 57 911.7320557 909.8 ppm SO2 
10 13 15 12 908.7421875 



Year 
200 1 
2001 

2001 
2001 
200 1 
2001 
2001 
2001 
200 1 

Hour Mmute 
13 23 
13 23 
13 23 

13 24 
13 24 
13 24 
13 24 
13 25 
13 25 

Second 
26 
4 1 

56 

11 
26 
4 1 
56 
11 
26 

4 10 13 25 41 852.5379639 

4 10 13 25 56 886.8019409 P-1, Trial 2 

4 l o  13 26 1 904.164917 904.7 pprn SO2 

4 10 13 26 26 902.8874512 

4 10 13 34 11 912.5742188 

4 10 13 34 26 903.2548828 P-1. Trial 3 

4 10 13 34 41 904.8999634 903.3 ppm SO2 

4 I 0  13 34 56 904.8518066 

4 I 0  13 35 11 900.1677856 

4 10 13 35 26 903.9622803 

4 10 13 35 41 902.0943604 

4 10 13 35 56 550.8366699 

4 10 13 36 11 481.3302612 

4 10 13 36 26 463.1533203 

4 10 13 36 41 459.0018921 

41 10 13 36 56 457.3808594 P-2, Trial 2 1 

Method 205 Raw D a t a  
page 2 

2001 4 
2001 4 
2001 4 

10 13 40 56 901.7750244 903.6 ppm SO2 

10 13 41 11 902.8978882 

I 0  13 41 26 916.7345581 



Month 
4 

4 
4 
4 
4 

4 
4 
4 

4 
4 
4 
4 

4 
4 
4 

4 
4 
4 
4 

4 
4 
4 
4 

4 
4 

Hour 

13 

13 
13 
13 
13 
13 
13 
13 

13 
13 
13 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

13 

Second 

41 9148278198 

56 919133667 
11 9177989502 
26 9186589966 
41 3480281372 

56 67 88948822 
11 21 22245979 
26 8909433365 

41 5007619858 

56 4 890130997 
11 288807106 

26 2872058868 
41 2 88250351 
56 2878282547 
11 2 876728058 

26 2884057999 

41 2879392624 
56 286138916 
11 2 879838943 
26 2 871835709 
41 2 876277924 
56 2902519226 
11 7292718506 

26 881 6450195 
41 911 9840698 

Method 2 0 5  Raw Data 

4 
4 
4 

Page 3 

10 13 48 26 915.3419189 915.4 ppmS02 
10 13 48 41 91 1.8870239 
10 13 48 56 913.9094238 

4 10 13 49 1 1 597 00061 04 

4 10 13 49 26 652 666687 
4 10 13 49 41 6735640259 
4 10 13 49 56 681 7938843 

4 10 13 50 11 681 5471191 
4 10 13 50 26 6578120117 
4 10 13 50 41 5060247192 
4 10 13 50 56 469 089447 

4 

4 
4 

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 



Environics Series 4000:  Calibration Table Report 

Instrument: 2336 MFC: 1 

MAX Flow: 5,000.00 CCM 
Cal Date: 04/03/2000 , 11:43:57 
Reference Gas: NITROGEN 
Description: Factory MFC #1 Calibration Table 

Set Flow 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 

Instrument: 2336 MFC: 2 

MAX Flow: 5,000.00 CCM 
Cal Date: 04/03/2000 , 11:44:57 
Reference Gas: NITROGEN 

Description: Factory MFC #2 Calibration Table 

Set Flow 
I 250.00 

5OO.OCJ ' 
I 1,0[J0.00 ' 

I 1,500.00 
I 2,000.00 I 

2,500.00 ' 
3,000.00 

I 3,500.00 
I 

4,O00.OD, 
I 4,500.00 ' 

5,UOO.OO ' 

True Flow - Table is selected 
277.33 
541.71 

1,073.43 

1,598.12 

2,123.49 
2,645.22 

3,167.01 
3,685.11 
4,202 -60 

4,724.06 
5,243.81 



onics Series 4000: Calibration Table Report 

Cnstrument : 2336 MFC: 3 

MAX Flow: 500.00 CCM 
Cal Date: 04/04/2000 , 07:25:34 
Reference Gas: NITROGEN 
Description: Factory MFC #3 Calibration Table 

Set Flow True Flow - Table is selected 
25.00 29.87 

50.00 56.81 
100.00 107.57 
150.00 , 158.38 
200.00 209.74 
250.00 260.75 

300.00 312.65 

350.00 362.67 
400.00 411 -47 

450.00 462.67 

500.00 516.28 

nstrument: 2336 MFC: 4 

MAX Flow: 50.00 CCM 
Cal Date: 04/04/2000 , 06:43:17 
Reference Gas: NITROGEN 
Description: Factory MFC #4 Calibration Table 

Set Flow True Flow - Table is selected 
2.50 2.68 1. - 
5.00 5.23 

I _ .  
I lU.00 10.32 

I 15.OD ' -15.38 
20.00 ; 20.45 I 1 
25.00 25.50 ! 

I 
3 0.00 30.55 / 
35.00- 35.64 ' 

I 
! 40.00 40.56 ' 

45.00 45.84 

I 
50.00 51.03 
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Lource File File is: Co Translated at Mon Feb 26 14:04:03 2001 

6 escription 
escription 

Description 
Pescri ption 
description 

rescript 
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 

Month 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Alliance Fairmount 

Scanchannel 
Portchannel 
Chnl Tag 
Chnl Unit 

Day Hour 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 

Minute 
32 
32 
32 
32 
33 
33 
33 
33 
34 
34 
34 
34 
35 
35 
35 
35 
36 
36 
36 
36 
37 
37 
37 
37 
38 
38 
38 
38 
39 
39 

2 
1005 

NOx 

PPm 
Second 

7 57.35593 
22 57.036255 
37 57.855148 
52 57.796734 
7 57.93523 

22 57.931908 
37 57.937748 
52 57.984486 
7 57.124718 

22 57.180645 
37 57.264942 
52 57.365128 
8 57.315029 

22 57.330849 
37 57.384281 
52 57.416851 
7 57.239075 

22 57.462719 
37 57.469433 
52 57.407654 
7 57.673031 

22 57.592129 
37 57.557072 
52 57.679771 
7 57.668087 

22 57.609661 
37 57.682243 
52 57.574604 
7 57.674824 

22 57.673031 



Source File File is: Co Translated at Mon Feb 26 14:04:03 2001 
Description Alliance Fairmount 
Description 
Description 
Description 
Description 
Description 

Year 
200 1 
2001 
2001 
200 1 
2001 
200 1 
2001 
2001 
2001 
2001 
200 1 
2001 
2001 
200 1 
200 1 
2001 
2001 
2001 
2001 
2001 
200 1 
2001 
200 1 
2001 
2001 
2001 
200 1 
2001 
2001 
2001 

Month 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Scanchannel 
Porkchannel 
Chnl Tag 
Chnl Unit 

Hour 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

Minute 
39 
39 
40 
40 
40 
40 
41 
4 1 

4 1 
4 1 
42 
42 
42 
42 
43 
43 
43 
43 
44 
44 
44 
44 
45 
45 
45 
45 
46 
46 
46 
46 

2 
1005 

NOx 

PPm 
Second 

37 57.753258 
52 57.768314 
7 57.607182 

22 57.729885 
37 57.784946 
52 57.895031 
7 57.988503 

22 57.928551 
37 57.80584 
52 57.89349 
7 57.881798 

22 57.984528 
37 57.900253 
52 57.89349 

7 57.902721 
22 57.910095 
37 57.890106 
52 57.89687 
7 57.847657 

22 57.81 1684 
37 57.738194 
52 57.880886 
7 57.995274 

23 57.961 155 
37 57.992821 
52 57.969448 
7 58.07217 

22 58.14135 
37 58.f71509 
52 58.234829 



File File is: Co Translated at Mon Feb 26 14:04:03 2001 
~tion Alliance Fairmount 
ltion 
tion 
ltion 
tion 
tion 

'ear 
001 
DO1 
001 
301 
30 1 
30 1 
30 1 
30 1 
30 1 
I0 1 
I0 1 
I01 
I0 1 
I0 1 
I0 1 
101 
I0 1 
10 1 
10 1 
10 1 
10 1 
)O 1 
101 
10 1 
10 1 
10 1 
10 1 
10 1 
10 1 
10 1 

Month 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Scanchannel 
Port. Channel 
Chnl Tag 
Chnl Unit 

Hour 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

Minute 
47 
47 
47 
47 
48 

48 
48 
48 
49 
49 
49 
49 
50 
50 
50 
50 
51 
51 
51 
5 1 
52 
52 
52 
52 
53 
53 
53 
53 
54 
54 

2 
1 005 

NOx 

PP'" 
Second 

7 58.250877 
22 58.257725 
37 58.213894 
52 58.169064 
7 58.179802 
22 58.008835 
37 57.82338 
52 57.680664 
7 57.594608 
22 57.599747 
37 57.585583 
52 57.500404 
7 57.51 1208 
22 57.478634 
37 57.409382 
52 57.345104 
7 57.373459 
22 57.248258 
37 57.225731 
52 57.26664 
7 57.251606 
22 57.195767 
37 57.22073 
52 57.145584 
7 57.131393 
22 57.128052 
37 57.245758 
52 57.08&304 
7 57.19651 
22 57.133896 



Source File File is: Co Translated at Mon Feb 26 14:04:03 2001 
Description Alliance Fairmount 
Description 
Description 
Description 
Description 
Description 

Year 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
200 1 
200 1 
200 1 
2001 
2001 
2001 
200 1 
2001 
2001 
2001 
2001 
2001 
200 1 
2001 
2001 
2001 
200 1 
2001 
200 1 
2001 

Month 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Scanchannel 
PorLChannel 
Chnl Tag 
Chnl Unit 

Day Hour 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 14 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 

Minute Set 

2 
1005 

NOx 

PPm 
zond 

37 57.199856 
52 57.1 19705 
7 57.07045 

22 57.138901 
37 57.050407 
52 57.119705 
7 57.096336 

22 57.075466 
37 57.897655 
52 57.035389 
7 57.016163 

22 57.906826 
37 57.04707 
52 57.015347 
7 57.976131 

22 57.035389 
37 57.942703 
52 57.006989 
7 57.243259 

22 57.229076 
37 57.181477 
52 57.237419 
7 57.301704 

22 57.315029 
37 57.359283 
52 57.375187 
7 57.494557 

22 57.465336 
37 57.494557 
52 57.684036 



! File File is: Co Translated at Mon Feb 26 14:04:03 2001 
~t ion Alliance Fairmount 
stion 
3tion 
stion 
Aion 
3tion 

Year 
!001 
!001 
!OO 1 
!001 
!001 
!001 
!001 
!001 
!OO 1 
!001 
!OO 1 
!001 
!001 
!001 
'00 1 
100 1 

Month 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Scanchannel 
Port. Channel 
Chnl Tag 
Chnl Unit 

Day Hour 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 
10 15 

Minute 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 

2 
1005 

NOx 

PPm 
Second 

7 57.466946 
22 57.570526 
37 57.720005 
52 57.74247 
7 57.760006 

22 57.736633 
37 57.857888 
52 57.799358 
7 57.895332 

22 57.838444 
37 57.907024 
52 57.815063 
7 57.95723 

22 57.997147 
37 57.886108 
52 57.894413 



Scott Specialty Gases 
1290 COMBERMERE STREET 

F r o m  : TROY MI 48083 
Phone: 248-589-2950 Fax: 248-589-2134 

C E R T I F I C A T E  O F  A N A L Y S I S  

SCOTT SPECIALTY GASES PROJECT # :  05-69004-00 
PO#: ARI STOCK 

CHICAGO WAREHOUSE ITEM # :  0501809 K 
868 SIVERT DATE: 10/18/00 
WOOD DALE IL 60191 

CYLINDER # :  KO24782 
FILL PRESSURE: 2400PSI 

PURE MATERIAL: NITROGEN 

GRADE : ULTRA-HI PURITY 

PURITY: 99.9995% 

MAXIMUM 
IMPURITY CONCENTRATIONS 

THC 0.5 PPM 
02 0.5 PPM 
CO 1 PPM 
C02 1 PPM 
H20 2 PPM 



Scott Specialty Gases Dual-Analyzed Calibration Standard 

1 2 9 0  COMBERMERE STREET,TROY,MI 4 8 0 8 3  Phone: 248 - 589 -2950  Fax: 248 -589 -2  1 3 4  

:ERTIFICATE OF ACCURACY: EPA Protocol Gas 

s s a y  Laboratory Customer 
P.O. No.: BLANKET 

COTT SPECJALTY GASES Project No.: 05-63914-001 
290 COMBERMERE STREET AN Environnlental 
ROY,MI 48083 95 1 Old Rand Rd #I 06 

Wauconda 11, 60084 
NALYTICAL INFORMATION 
i s  cert i f~cat ion was performed according to €PA Traceability Protocol For Assa) & Certif ication of Gaseous Calibration Standards; 

ocedure BG1; September, 1997.  

y l inder N u m b e r :  ALM029822 Certification Date: 711 4/00 Exp. Date: 711 412002 
yl inder Pressure* * : 1 900 PSlG 

A N N .  YTICAL 
MPONENT CERTIFIED CONCENTRATION ( M o l e s )  ACCURACY * * TRACEABILITY 
RIC OXIDE 905.3 PPM +I- 1% Direct NET and NMi 
ROGEN - OXYGEN FREE BALANCE 

Do not use when cylinder pressure is below 150 psig. 

tnalyrical accuracy is based on the requirements of €PA Protocal procedure.Gl, September 1997. 

'roducl certified as + 1- 1 % analytical accuracy is directly :raceable to NlST or NMI standards. 

EISRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 

3/01 103 AAL 14464 1000. PPM NITRIC OXIDE 

DATE LAST CALIBRATED ANALYTICAL PRINCIPLE 

0711 4/00 CHEMILUMINESCENCE 

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

First Triad Analysis Second Tr iad Analysis Calibration Curve 

-RIG OXIDE 

?:07107100 Response Unit:MV 

0.00000 R1 = 100.0000 T1 = 90.00000 

100.0000 22 =O.OOOOO T2 = 90.00000 

0.00000 73 = 90.00000 R3= 100.0000 

Cotlcentralion: 906.1 PPM 
I 

I Dale: 07114100 Response Unit: MV I 

= 89.80000 R3 = 100.0000 

904.4 PPM 

Concentration= A + Bx + Cx2 + Dx3 + Ex4 

r= .999939 1687 

Constants: A=5.117 

8 =  10.01091 C=O 

D=O E=O 

ial Notes: I 

/ 



lm Scott Specialty Gases 
1290 COMBERMERE STREET, TROY, MI 48083 Phone : ( 248 ) 589-2950 Fax ( 248 ) 589-2134 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer Assay Laboratory 
ARI ENVIRONMENTAL Scott Specialty Gases, Inc Purchase Order : IL154-99 
ATTN: CRAIG JAMES 1290 Combcrmere Scott Project # : 541 187 
95 1 OLD RAND ROAD # 106 Troy, MI 48083 
WAUCONDA, IL 60084 

ANALYTICAL INFORMATION 
This certification was performed accordin to EPA Traceability Pnlocol For Assay and Certification of Gaseous 
Calibration Standards; Procedure GI; ~e~fernber, 1993. 

Cylinder Number : ALM017969 Certificatr Date : 4/2/99 Expiration Date : 4/2/2002 
Cylinder Pressure + : 1900 psig Previous Certificate Date : None 

ANALYZED CYLINDER 
C ~ m ~ o n e n t s  
Carben Monoxide 

Certified Concentration Analvtical Uncertaintvi 
8715 ppm +I% NIST Directly Traceable 

Balance Gas: Nitrogen 

Expiration Date Cylinder Number Concentration 
ALMO14579 4954 ppm Carbon Monoxide in Nitrogen 

Last Date Calibrated 
4/2/99 

Analytical Principle 
Non-dispersive Infrared 

First Triad Analvab h c o n d  Triad Analvsis Calibration Curve 

Analyst 



Scott Specialty Gases 
ped 1290 COMBERMERE STREET 

F r o m  : TROY MI 48083 
Phone: 248-589-2950 Fax: 248-589-2134 

C E R T I F I C A T E  O F  A N A L Y S I S  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

GENERAL STOCK PROJECT # :  05-68032-001 
C/O SCOTT SPECIALTY GASES PO#: GENERAL STOCK 
868 SIVERT DRIVE ITEM # :  0501024 K 

DATE: 9/28/00 
WOODDALE I L  60191 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
CYLINDER # :  KO06565 
FILL PRESSURE: 2400PSI 

PURE MATERIAL: AIR 

GRADE : ZERO AIR 

IMPURITY 
02 CONTENT 
THC 

MAXIMUM 
CONCENTRATIONS 
=20 TO 21% 
1 PPM 



KATA CLASS 

Scott Specialty Gases ~ual-Analyzed Calibration Standard 

COMBERMERE STREET,TROY,MI 48083 Phone: 248-589-2950 Fax: 248-51 

CERTIFICATE OF ACCURACY: Interference ~ r e e -  EPA Protocol Gas 

A~~?-K~~~?!?!~!IY Customer 
P.O. NO.: I L 2 4 0 - 0 0  ARI ENVIRONMENTAL 

SCOTT SPECIALTY GASES Project No.: 0 5 - 6 4 2 5 9 - 0 0 2  

1 2 9 0  COMBERMERE STREET 9 5 1  OLD RAND ROAD # I 0 6  
T R O Y . M l 4 8 0 8 3  WAUCONDA IL 6 0 0 8 4  

A N A L Y T I C A L  I N F O R M A T I O N  

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

Procedure #GI; September, 1997. 
Cylinder Number: A A L 1 8 7 6  Cert i f icat ion Date: 7 / 2 6 / 0 0  Exp. Date: 7 / 2 6 / 2 0 0 3  

Cylinder Pressure* * *: 1 9 2 8  PSlG 
ANALYTICAL 

cO??!!ZN!N? CERTIFIED CONCENTRATION (Moles) ACCURACY* TRACEABILITY 
CARBON QlOXlDE 1 9 . 9 7  % +I- 1 % Direct  NlST and  

NITROGEN BALANCE 

' ' ' Do not use when cylinder pressure is below 150 psig. 

' ' Analytical accuracy is based on the requirements o f  EPA Protocal procedure G 1. September 1997. 
Product certified as +/ - 1 % analytical accuracy is directly traceable to N E T  or NMI standards. 

REFERENCE STANDARD 

TYPEISRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 

NTRM 1800 110 1/04 A021 147 18.05 Oh CARBON DIOXIDE 

INSTRUMENTATION --- 
lNSTRUMENT/MODEL/SERIAL# . . - - -- - - - - 
FTiR System/8220/AAB9300205 

DATE LAST CALIBRATED ANALYTICAL PRlNCl 

07/26/00 Scott Enhanced FTlR 

A N A L Y Z E R  READINGS 
(Z =Zero Gas R = Reference Gas T =Tes t  Gas r = Correlation Coefficient) 

First Triad Analysis Second Triad Analysis Calibration Curve 

CARBON DIOXIDE s19,g7 % , 
, , Dnte:07126/00 Response Unit:% 

21 =O.OlO3O R1= 18.04533 1 1  =19.96223 

R2 = 18.05085 22=0.01640 1 2  = 19.97346 

2 3 ~ 0 . 0 1 7 6 0  T3=19.98460 R3=18.05380 

Awl .  Concenlration: 

.- 
APPROVED BY: 

Concentration = A + Bx +CxZ + Dx3 + Ex4 

r =0.999990 

Constants: A = 0.000000 

B = 1.000000 C = 0.000000 

0 = 0.000000 E = 0.000000 



RATA CLASS 
Scott Specialty Cases ~rrttl-Atru/yzed Calibration Standard 

1290 COMBERMERE STREET,TROY,MI 48083 Plmne: 248-589-2950 Fax: 248-589-2 

CERTIFICATE OF ACCURACY: EPA Protocol Gas ---- - - --- -- 

Assay Laboratory C u s l o ~ i ~ e r  
P.O. No.: l L300 -99  AH1 ENbIHOI\IMENTAL 

SCOTT SPECIALTY GASES Project No.: 0 5 - 4 9 4 5 9 -0 0 2  MIKE BARTON 
1 2 9 0  COMBERMERE STREET 9 5 1  OLD RAND ROAD # I 0 6  
TROY,MJ 48083 WAUCONDA IL 6 0 0 8 4  

ANALYTICAL INFORMATION - - - . . - - 
This certification was performed according to EPA Traceability Protocol For Ass'iv & C , . r r ~ l ~  . I I I O I I  of Gaseous Cal~hrat~on Standards; 
Procedure #Gl; September, 1997. 
Cylicder Number: A A L 2  1 5 0 8  Certification Date: q , 2 'c I Ex$) @,lteu 9!02/2002 
Cylinder Pressuref * l : 1 9 0 0  PSlG 

ANALYTICAL 

COMPONENT CERTIFIED COJNCENTRATION (Moles1 ACCURACY + *  TRACEABILITY 
PROPANE 4 ,960 PPM + I -  i% D ~ r e c t  NlST and Nhc 
NITROGEN . . 

BALANCE 
_. I 

DATE LAST CALIBRATED .. . - . . ... -. - -- ANALYTICAL PRINCIPLE 
12426 0 9 / 0 Z 1 9 ~  FLAME IONIZATION 

(Z =Zero Gas 
--- - - . . - 

R = Reference Gas T =Tes t  G:ls r =- Correlation Coefficient l 
First Triad Analysis Second Triad Analysis Calibration Curve 



- - 

KA'I'A CLASS a Scott Specialty Gases Dual-Analyzed Calibration Standard 

- 
1 2 9 0  COMBERMERE STREET,TROY.MI  48083 Phone :  2 4 8 - 5 8 9 - 2 9 5 0  Fax:  2 4 8 - 5 8 9 - 2  1 3 4  

T M  

ERTIFICATE OF ACCURACY: Interference Free EPA Protocol Gas 

say Laboratory . - -- - - -- Customer - -- 

P.O. No.: 
OTT SPECIALTY GASES Project No.: 0 5 -7 0 5 5 9 -0 1  1 C/O SCOTT SPECIALTY GASES 
9 0  COMBERMERE STREET 8 6 8  SIVERT DRIVE 

OY,MI 4 8 0 8 3  WOODDALE IL 60191 

I A L Y T I C A L  INFORMATION 
; c e r t ~ f ~ c a t ~ o n  w a s  p e r f o r m e d  a c c o r d i n g  t o  EPA T raceabd i t y  P ro toco l  For A s s a y  & Cer t i f i ca t i on  o f  Gaseous  Cal lbra t ion Standards:  

~ e d u r e  #G 1 ; Sep tember ,  1997. 

inder Number: A L M 0 0 8 4 5 9  Certification Date: 1 2 / 0 8 / 0 0  Exp. Date: 12 /08 /2003  
inder Pressure* * * : ! 9 0 0  PSlG 

ANALYTICAL 

PONENT CERTIFIED CONCENTRATION (Moles) ACCURACY* * TRACEABILITY 
:UR DIOXIDE * 9 0 8 . 5  PPM +/ -  1 % Direct NlST and NMi 

OGEN BALANCE 

:) nor use when cylinder pressure is be low 1 5 0  psig 
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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, 
Illinois. 

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

Test Date Location Run No. 

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

1 1 /30/00 EAF #8 
Common baghouse (compartments 9,10, 1 1 and 12) 2 

1211 100 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 

grid scf 0.0014 0.001 0 0.0004 0.0009 

These results are below the allowable control device exit particulate concentration of 0.0052 
grldsd required in 4OCFR Part 60, Subpart AA, 60.272(a)(1). 
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Sam~Ang and Analytical Procedures 
- - - - - - -- 

2.1 POSINE 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 

1 1 /29/00 1 North 1 and 2 
South 3 and 4 

1 1 /30/00 2 North 9 and 10 
South 11 and 12 

1 2/1 100 3 North 21 and 22 
South 19 and 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 1-4,5D 
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 ARl's test plan dated November 2, 2000. 

2 1.3 Stack Gas C02 and O2 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 ARl's integrated bag collection system and 
analyzed for CO2, 0 2  and N2 (by difference) using a Hays Orsat type gas analyzer after each 
sam~lina run. 
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2.1.4 Stack Gas Moisture(USEPA Method#) 

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' I "  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 ports in 
each compartment were located at approximate distances of 2.5' from each wall and 5' 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: 

average gas velocity at the measurement site (Wsec) 
inlet gas volumetric flow rate, dsdm 
particulate measurement site cross sectional area, ft2 
temperature of gas at particulate measurement site (OR) 
temperature of gas at baghouse inlet measurement site (OR) 
number of baghouse compartments in 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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Sam~ling and AnaMieal 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. ARl'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 #B 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)(I) is 0.0052 grldscf from the control device exit on EAF #8. The average particulate 
concentration (grldscf) for the baghouse control device for each run was calculated using the 
following equation: 

where: 

C ' = Combined discharge average particulate concentration, grldscf 
C N ~ ~  = Average North baghouse particulate concentration, grldscf 
Csbh = Average South baghouse particulate concentration, grldscf 
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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. 





Section No.: 3 
Northwestern Steel and Wire: 654-1 3 

Test Dates: 1 1/29, 1 1/30 & 12/1/00 
Page: 6 of 7 

TEST RUN : 
TEST DATE : 

Baghouse Inlet Duct 
Temperature, O F  

Velocity, fps 
Volume flow, acfm 
Volume flow, scfm 
Volume flow, dscfh 
Moisture, % 
C02, % by volume 
02, % by volume 

Baahouse Exhaust 
Section 
Compartment 
Temperature, O F  
Moisture, % 

Particulate Sample 
Time, min. 
Volume, dscf 
lsokinetic ratio, % 
Total particulates, mg 

Total Particulate 
Concentration 
grldsd 
Ibldscf x 1 o ' ~  

Emission rate 
Ib/hrl 

TABLE 3-1: EAF #8 COMMON BAGHOUSE SUMMARY OF TEST RESULTS 

NORTH 
1 and 2 
132.4 

1.29 

365 
191.727 
108.3 
14.2 

0.001 1 
0.163 

4.40 

SOUTH 
3 and 4 

128.4 
1.17 

NORTH SOUTH 
9 and 10 11 and 12 

NORTH SOUTH 
21 and 22 19 and 20 

' Based on 50% of flow through each section 
L :-;- ; .-r ti:.* *- L I , ~  t /  T I .  1-7 
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TABLE 3-2: EAF #8 COMMON BAGHOUSE EXHAUST SUMMARY OF OPACITY RESULTS 

RUN NO. 
TEST DATE : 

Average Opacity, % 0.0 
Highest 6 min. average, % 0 
Highest reading 0 
Lowest reading 0 

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

RUN NO. 
TEST DATE : 

Average Opacity, % 0.4 
Highest 6 min. average, % 5 
Highest reading 10 
Lowest reading 0 
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EPA Method 5 Results Calculation Sheet 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: North Baghouse Compartments 1 and 2 
TEST DATE: 11/29/00 

RUN NO: 1 

Input: 

P bar 29.25 "Hg 
Vk 53.1 mi 
Mn 0.0142 grams 
Rt 365 minutes 
DH 1.34 "HzO 
Tmeter 58.0 O F  
Toutlet 132.4 O F  

Calculations: 

Qst (total flow thru BH ) 53,848,092 dscfh 
Vbavg:(ave velocity thru BH) 1.72 fps 

Vmstd 191.452 ft3 
Dn (nozzle dia.) 1.00 inches 

An (noule area) 0.00545 fiJ 
Yd 1.002 

Percent isokinetic: 
%I = ((0.0945) (To+460) * (Vmstd)) / ((Ps) ' (Vbavg) ' (Rt) ' (An) ' (I-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 sample 
at standard conditions: 
Vwstd = (0.04707 ft3 / mi) ' (Vlc) 

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

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

Pounds particulate per dry standard cubic feet: 
lbldsd = ((2.205E-3 Iblgm) ' (Mn)) 1 Vmstd) 

Particulate Emission Rate: 
Pounds per hour of particulate: 
Ibhr = ((grldscf) f(7000 grnb) ' QsNorth (dscfh) 
(Assumed Qs North BH = QstotalR = 26,924,046 dscfh) 

English Units 
129.92 in. Ha. 6 8 O  F1 

- - 2.499 scf 

- - 0.0129 Bwo 

- - 0.001 1 grldscf 

- - 1 . 6 3 ~ 4 7  lbldsd 



Moisture Calculation Summarv 

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: 
Yd: 
Pbar: 
AH: 

Tm: 
Vlc: 

CALCUIATIONS 

19 1.452 cubic feet 
1.002 dimensionless 
29.25 in. Hg 

1.34 in. H 2 0  
58.0 degrees F 
53.1 milliliters 

Volume of sample a t  standard 
conditions on dry basis: 

English Units 
(29.92 in. Hg, 68" F) 

Vmstd = (1 7.64)(Vm)(Yd)(Pbar+hW13.6)/(Tm) = 191.727dscf 

Volume of water vapor in sample 
a t  standard conditions: 

Vwstd = (0.04707 cu. A/ml)(Vlc) 

Fractional moisture content of stack gas: 

Bws = Vwstd/(Vmstd+Vwstd) 

- - 2.499 scf 













EPA Method 5 Results Calculation Sheet 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: South Baghouse Compartments 3 and 4 
TEST DATE: 1 1/29/00 

RUN NO: 1 

Pbar 29.25 "Hg 
Vlc 45.1 ml 

Mn 0.0192 grams 
Rt 350 minutes 

AH 0.65 "H20 
Tmeter 72.7 "F 
Toutlet 128.4 "F 

Calculations: 

Qst (total flow thru BH ) 
Vbavg: (ave velocity thru BH) 

Vmstd 
Dn (nozzle dia.) 

An (nozzle area) 
Yd 

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

Volume of sample at standard 
conditions on dry basis: 
Vmstd = (1 7.64) * (Vm) (Yd) * ((Pbar + AH) / 1 3.6) I (Tm) 

Volume of water vapor in sample 
at standard conditions: 

Vwstd = (0.04707 ft3 I ml) * (Vlc) 

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

Particulate Concentration: 
Grains pariiculclle per dry standard cubic feet.. 
grldscf = ((1 5.43 grlgm) (Mn)) / Vmstd 

Pounds paHiculate per dry standard cubic feet: 
lbldscf = ((2.205E-3 Iblgm) * (Mn)) / Vmstd) 

Particulate Emission Rate: 
Pounds per hour of paHiculate: 
lblhr = ((grldsct) l(7000 gr/lb) QsNorth (dscfh) 
(Assumed Qs South BH = QstotalR = 26,924,046 dscfh) 

53,848,092 dscfh 
1.71 fps 

183.5 ft3 
1 .OO inches 

0.00545 ft' 
1.008 

English Units 
129.92 i n  HE. 68" 1 

179.452 dscf 

2.123 scf 

0.01 17 Bwo 



Moisture Calculation Summaw 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 
SOURCE: South Baghouse Compartments 3 and 4 

TEST DATE: 1 1/29/00 
RUN NO: 1 

INPUT 

Vm: 283.500 cubic feet 
Yd: 1.008 dimensionless 
Pbar: 29.25 in. Hg 
AH: 0.65 in. H 2 0  
Tm: 72.7 degrees F 
Vlc: 45.1 milliliters 

CALCUIATIONS 

Volume of sample at standard 
conditions on dry basis: 

Vmstd = (1 7.64)(Vm)(Yd)(Pbar+AH/ 13.6)/(Tm) 

Volume of water vapor in sample 
at standard conditions: 

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

Fractional moisture content of stack gas: 

English Units 
(29.92 in. Hg, 68" F) 

= 179.452 dscf 

- - 2.123 scf 

Bws = Vwstd/(Vmstd+Vwstd) 



PUNT 
DATE //4@-eb 
LOCATION 
O P E R 4 T O R S ~ ( " ~ ~  
STACK NO. 0 UTt1 
RUN NO. / 
SAMPLE BOX NO. 
METER BOX NO. 

(0 1 . m  

FIELD DATA 
: AMBIENT TEMPERATURE %PF . 

BAROMETRIC PRESSURE 
ASSUMED MOISTURE,% d 
PROBE LENGTHJn. 
NOZZLE DIAMETER,ln. 1 " 
STACK DIAMETER, In. I 

PROBE HEATER SEllINQ (SbbF 
HEATER BOX SETTING 
METERH@, /,rr 
Cd FACTOR Q*W 
Y FACTOR 1,008 
I 

- 

I PRESSURE I I TOTAL I .' c m t  ttctm 

DIFFERENTIAL GAS SAMPLE I I TEMP 

,SAMPLE FILTER PROBE 
,ANAL M I G H T  
TARE WEIGHT 
WEIGHT GAIN 



(m) lrrhmnukr 

FIELD DATA 
I c l l t Y A 1 1 c  OF 11 ACK 

PUNT &dm& &el 4 uh& AMBIENT TEMPEWT 
DATE (/-%a BAROMETRIC PRESSURE 

$22k- AsSUMED MOISTURE,% d 
PROBE LENOTH,ln, - 

STACK NO. NOZZLE DIAMETERSn. 
RUNNO. / STACK DIAMETER, In. 
SAMPLE BOX NO. 
METER BOX NO. 

I I I 

TOTAL 1 I I 
I I I I I I I ,  I I 

I 
I 

4 . I  
AVERAGE 7 L-t ' r 

VOLUME OR WEIGHT OF LIQUID 1 IMPINGER SILICA GEL 
4 

LEAK CHECK 
WATER COLLECTED I VOLUME (mi) OR WEIQHT (9) WEIGHT SYSTEM PRE: ,431 CFM at 15' Hg 

1 2 1 3  4 Q . POST: 

I 
, C N  at 15' Hg 

9NAL - - PlTOT PRE: + 8K  
INITLAL 

1 
POST: + 

LIQUID COLLECTED 
TOTAL COLLECTED (tpralfy ml or g) t 1 '  



STACK NO. 
RUN NO. / 
SAMPLE BOX NO. 
METER BOX NO. 

FIELD DATA 
I ( l I E Y A 1 I C  OF I1 ACK 

AMBIENT TEMPER4TURE  SF PROBE HEATER SETTINPA ma A- 
BAROMETRIC PRESSURE HEATER BOX SETTING1 
ASSUMED MOISTURE,% 7 MRER H~ /, n!  1 SAMPLE 1 FILTER PROBE I 
PROBE LENGTH,ln. 
NOZZLE DIAMRER,ln. / " 

r 

LEAK CHECK 
SYSTEM PRE: , Cr)/ CFM at 15' Hg 
. . POST: CFM at 15' Hg 

PITOT PRE: 2 f iK 
p o s t  + 



STACK NO. 
RUNNO. j 
SAMPLE BOX NO. 
METER BOX NO. 

FIELD DATA 
AMBIENT TEMPERATURE q r  PROBE HEATER SETTING/ 
BAROMETRIC PRESSURE HEATER BOX S E ~ I N G J ~  F rn.1 m n u  

ASSUMED MOISTURE,% a SAMPLE 
PROBE LENGTH,ln. 

MmERH8 i2zl Cd FACT R FINAL WEIQHT 
NOZZLE DIAMETERln. t" Y FACTOR TARE WEIGHT 
E- - a - - llElGHT GAIN ITAGK DIAMETER, In. 

1-1 , -- 

,, TOTAL- 
DIFFERENTIAL 5AS SAMPLE 
ACROSS ORlFlC 



Volumetric Flow Rate Calculation Summary 

COMPANY: Northwestern S t a l  and Wire 
LOCATION: Sterling, Illinois 

SOURCE: Baghouse Met 
TEST DATE: 1 1/29/00 

RUN NO: I 

co2 

0 2  

C O  

N1 
Bws 
Stack Temp. 

C P  
Squaremot AP 
Pbar 
Pstatic 

Stack Area 

2 % 

19 % 

0 % 
79 O/o 

0.0122 dimensionless 
111.521 d e g m s  F 

0.84 dimensionless 
0.71 I6 inches R 2 0  

29.25 l n c k  Hg 
-1.25 inches H 2 0  

400.00 sq. ft. 
English Units 

f29.92 in. HE. 68' Fl 

29.08 IMb-mole 

28.944 Ibnb-mole 

CALCULATIONS: 

Dry molecular weight of stack gas: 

Molecular weight of stack gas, wet basis: 

Pitot tube coefficient: 

0.84 dimensionless 

0.71 16 inches H 2 0  

571.5 degrees R 

Cp ( h m  calibration curve) 

Average velocity head of stack gas ( s q m t  of AP): 

Square root of AP, average 

Average absolute stack gas temperature: 

Absolute stack gas pressure: 

29.16 inches Hg Ps = Pbar + (Static Pressurell3.6) 

Stack gas velocity: 

Stack gas volumetric flow rate: 

1,009,188 acfm acfm = (AsXVsX60) - - 

Stack gas volumetric flow rate, wet basis: 

543 15,627 scfh 

908.594 scfm 

Stack gas volumetric flow rate, dry basis: 



Moisture Determination Using Wet BulMDry Bulb Temperatures 

Company: Northwestern Steel and Wire 
Location: Sterling, Illinois 

Source: Baghouse Inlet 
Test Date: 1 1/29/00 

Run #: 1 

Pbar 29.25 in. Hg 
Static Pressure -1 .25 in. H20 
Wet bulb (tw) 72 "Fahrenheit 
Dry bulb (td) 1 1 1.5 "Fahrenheit 

Calculations 

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

Saturaied vaporpressure of dry bulb (svp): 

Actual vapor pressure: 

Vp = svp-[(2.336 x 1 o - ~ )  x PS x (td-tw) x (1 539+tw)] 

Fractional moisture content: 
Bwo = Vp/Ps 

Percent moisture: 
% moisture = Bwo x 100 

= 29.16 in H 2 0  

= 0.7907 in. Hg 

= 0.0122 Bwo 



0 

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 calculations in the spaces below: 

Company: Northwestern Steel and Wire 
Location: Sterling, Illinois 

Source: Baghouse inlet 
Test Date: 1 1/29/00 

Barometric Pressure 
Static Pressure 
% Oxygen (02) 
% Carbon Dioxide (CO,) 
YO Nitrogen (N2) 

29.25 in. Hg Inlet Duct Area 
-1.25 in. H20 Square Root of AP 
19.0 
2.0 
79 

dp 
0.46 
0.51 
0.52 
0.52 
0.56 
0.38 
0.56 
0.56 
0.58 
0.64 
0.64 
0.5 

0.58 
0.6 
0.6 
0.6 
0.6 

0.52 
0.58 
0.59 
0.6 

0.61 
0.57 
0.61 

SUM 

Stack Temperature 
Wet Bulb Temperature 
Pitot Coefficient 

Ts 
118 E 
121 
121 
123 
1 24 
125 
124 F 
120 
121 
121 
1 26 
132 
116 G 
11 3 
112 
115 
120 
124 
112 H 
112 
112 
112 
118 
126 

2868 

dp 
0.58 
0.57 
0.58 
0.58 
0.5 

0.36 
0.51 
0.48 
0.5 

0.52 
0.47 
0.36 
0.58 
0.53 
0.53 
0.47 
0.41 
0.25 
0.45 
0.41 
0.35 
0.37 
0.36 
0.32 

SUM 
AVERAGE 

400.000 sq. ft. 
0.712 in. H20 
111.5 F 
72.0 F 



INPUT DATA 

SAMPLE FLOW RATE CALCULATION SUMMARY 

COMPANY: Northwestern Steel and Wire 
LOCATION Sterling, Illinois 
SOURCE: Baghouse lnlet 

TEST DATE: 11129100 
RUN NO.: 1 

No. of Baghouse Comp. In Service (N) 
Compartment Area (AC)' 
Baghouse Inlet Flow Rate (Qi) 
Nozzle Diam (W) 
Nozzle Area (As) 
Baghouse Outlet Temp (To) 
Baghouse inlet Temp (Tin) 
Meter temperature (Tm) 

BAGHOUSE COMPARTMENT VELOCITY 

Vb = [(Qi)lN '(TolTin)'l I(Ac'GO)]'To 
wlo To 

Desired Sample Flow Rate (Icfm) 

Idm = Vbg60'An'(l-6wo)'TmrTo 
wlo TmlTo use to calc dm at each pt 
To's cancel out 

24 
374.625 sq. R. 
897,468 dscfm 

1.0 in. 
0.00566 sq. R. 

132.4 deg F 
111.62 deg F 
68.00 deg F 

1.724 
0.0029 'To = 

0.487 cfm 
0.0009 7 r n  = 

South - 
24 

374.625 sq. ft. 
897,468 dscfm 

1.0 in. 
0.00646 sq. ft. 

128.4 deg F 
111.62 d g  F 
72.70 deg F 

1.713 fps 
I .7244 0.0029 70 = 

0.601 cfm 
0.487 0.0009 'Tm = 

'~om~artment Dimensions 2 0 ' 3  x 18'6.' 



VELOCITY TRAVERSE 
AND - 

CYCLONIC FLOW VEXUFICATION 

TRAVERSE VELOCITY SWCK YAW 
POINT HEAD TEMP. ANGLE 

TRAVERSE 
POWT 

STACK 
TEMP. 

VEWClW 
HEAD 

YAW 
ANGLE 



EPA Method 5 Results Calculation Sheet 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: North Baghouse Compartments 9 and 10 
TEST DATE: 1 1130100 

RUN NO: 2 

Inwt: 

Pbar 29.25 "Hg 
Vlc 37.6 ml 
Mn 0.0107 grams 
Rt 240 minutes 
DH 1.546 "H20 
Tmeter 120.6 OF 
Toutlet 134.9 OF 

Calculations: 

Qst (total flow thru BH ) 58,365,042 dscfh 
Vbavg:(ave velocity thru BH) 1.90 fps 

Vmstd 147.754 f? 
Dn (nozzle d ia.) 1 .OO inches 

An (nozzle area) 0.00545 ft3 
Yd 1.002 

Percent isokinetic: 
%I = ((0.0945) ' (To+460) (Vrnstd)) I ((Ps) ' (Vbavg) ' (Rt) ' (An) ' (I-Bws)) 

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

Volume of water vapor in sample 
at standard conditions: 
Vwstd = (0.04707 ft" I rnl) ' (Vlc) 

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

Particulate Concentration: 
Gains particulate per dry standard cubic feet: 
grldscf = ((1 5.43 grlgm) ' (Mn)) I Vrnstd 

Pounds particulate per dry standard cubic fwt: 
Ibldscf = ((2.205E-3 Iblgm) (Mn)) 1 Vrnstd) 

Particulate Emission Rate: 
Pounds per hour of particulate: 
Iblhr = ((grldscf) l(7000 grllb) ' QsNorth (dscfh) 
(Assumed Qs North BH = QstotalR = 29,182,521 dscfh) 

English Units 
l29.92 in. Ha. 68O F1 

- - 132.081 dscf 

- - 0.0132 Bwo 

- - 0.0013 grldscf 

5.213 Iblhr 



~ o i s t u r e  Calculation Summary 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: North Baghouse Compartments 9 and 10 
TEST DATE: 1 1/30/00 

RUN NO: 2 

INPUT 

Vm: 
Yd: 
Pbar: 
AH: 

Tm: 
Vlc : 

147.754 cubic feet 
1.002 dimensioriless 
29.25 in. Hg 

1.55 in. H,O 
120.6 degrees P 
3 7.6 milliliters 

Volume of sample a t  standard 
conditions on dry basis: 

English Units 
(29.92 in. Hg, 68" F) 

Vmstd = (1 7,64)(Vm)(Yd)(Pbar+AW 13.6)/(Tm) = 132.081 dscf 

Volume of water vapor in sample 
a t  standard conditions: 

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

Fractional moisture content of stack gas: 

Bws = Vwstd/(Vmstd+Vwstd) 









EPA Method 5 Results Calculation Sheet 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: South Baghouse Compartments 1 1 and 1 2 
TEST DATE: 1 1130100 

RUN NO: 2 

Pbar 29.35 "Hg 
Vlc 39 ml 

Mn 0.0051 grams 
Rt 240 minutes 
AH 0.85 "H20 
Tmeter 107.2 "F 
Toutlet 127 "F 

Calculations: 

Qst (total flow thru BH ) 58,365,042 dscfh 
Vbavg: (ave velocity thru BH) 1.87 fps 

Vmstd 135.43 ft3 

Dn (nozzle dia.) 1 .OO inches 

An (nozzle area) 0.0*0545 ft3 
Yd 1.008 

Percent isokinetic: 
%I = ((0.0945) (To+460) (Vrnstd)) I (0s )  (Vbavg) (Rt) (An) (I -Bws)) 

Volume of sample at standard 
conditions on dry basis: 
Vmstd = (1 7.64) * (Vm) (Yd) * ((Pbar + AH) I 13.6) I (Tm) 

Volume of water vapor in sample 
at standard conditions: 

Vwstd = (0.04707 ft3 I ml) (Vlc) 

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

Particulate Concentration: 
Grains particulate per dry standard cubic feet: 
grldscf = ((1 5.43 grlgrn) (Mn)) I Vmstd 

Pounds particuhte per dry standard cubic feet: 
Ibldscf = ((2.205E-3 lblgm) (Mn)) I Vmstd) 

Particulate Emission Rate: 
Pounds per hour of patticuhte: 
Ib/hr = ((grldscf) I (7000 grllb) QsNorth (dscfh) 
(Assumed Qs South BH = QstotaU2 = 29,182,521 dscfh) 

English Units 
J29.92 in. flr. 68" F) 

124.873 dscf 

1.836 scf 

0.0145 Bwo 

0.0006 grldscf 

9.01 E-08 Ibldscf 



Moisture Calculation Summarv 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 0 

SOURCE: South Baghouse Compartments 1 1 and 12 
TEST DATE: 1 1/30/00 

RUN NO: 2 

INPUT 

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 
Vlc: 39.0 milliliters 

CALCUIATIONS 

Volume of sample at  standard 
conditions on dry basis: 

Vmstd = (1 7.64)(Vm)(Yd)(Pbar+AH.I13,6)/(Tm) 

Volume of water vapor in sample 
at  standard conditions: 

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

Fractional moisture content of stack gas: 

English Units 
(29.92 in. Hg, 68" F) 

= 124.873 dscf 

- - 1.836 scf 

Bws = Vwstd/(Vmstd+Vwstd) 



DATE // d 30 doc) 
LOCATION,<&P~L 
OPERATOR S6 dgd 6, . 
STACK NO. Sou& 
RUN NO, 2 4 

SAMPLE BOX NO. 
METER BOX NO. 8 

FIELD DATA S ~ I I E ~ A I I C  OF I ~ A C K  

AMBIENT TEMPERATURE 9PF PROBE HEATER SETTINQ /S !WF~GHT OF PARTICULATE COLLECTED, mg 1 A-  B= 
- - 

BAROMETRIC PRESSURE HEATER BOX SETTINQ /s I FILTER NO. 
ASSUMED MOISTURE,% METERHa 1 SAMPLE 1 FILTl ER PROBE 
PROBE LENGTH,ln. C,  FACT^^ &,m ANAL WIGHT 
NOZZLE DIAMETER,ln. / " Y FACTOR 1, 00# TARE WEI(3HT 
STACK DIAMETER, In. WEIOKT GAIN 

I DIFFERENTIAL I I GAS SAMPLE I I TEMP I 1 



k.**.rmf#Cr. J FIELD DATA K I I E Y A ~ I C  OF 111clt 

PLANT MMBIENT TEMPERATURE @?F PROBE HEATER SETTING OF PARTICULATE COUECTED, mg A O=-. 

, WATERCOLLECTED 1 4 
VOLUME (ml) OR WEIGHT (0) 

( 1  1 2 1 3  ( 4  

LEAK CHECK 
SYSTEM PRE: *. % CFM at 15' Hg 
. . POST: .OOQ CFM at 15' ~g 

, PITOT PRE: 2 TA % 
POSf:+ VJOL 

m:fk .,.. 

C ~ I I  IICIIQ 

DATE //--m-@ BAROMETRIC PRESSURE HEATER BOX SEITING FILTER NO. 

flNAL 
INITIAL 
LIQUID COLLECTED 

LOCATION &~/,k z ,~  ASSUMED MOISTURE,% M n E R  Ha SAMPLE I FILTER 
OPEMTOR &f $a, PROBE LENGTH,ln. C, FACTOR FNAL WEIGHT ( 
STACK NO. &a sa / 3 d / 4  NOZZLE DIAMETERSn. 1 " Y FACTOR TARE WEIQHT 1 
RUNNO, 2 * STACK DIAMETER, In. .. WEIGHT GAIN 

WEIGHT 

Q 

PROBE 

, 

METER BOX NO. &I%!? DIFFERENTIAL GAS SAMPLE 
r ACROSS ORIFICE TEMP AT 
CLOCK TRAVERSE SAMPLING STATIC STACK VELOCrrY METER GAS SAMPLE - DRY GAS METER SAMPLE BOX 
TIME POINT TIME PRESSURE TEMP HVU) , (AH) ln.,HpO VOLUME INLET OUTLET TEMPERATURE 

NUMBER f8Lm in. fln. Hpl u$.'F ~pql -  ACTUAL DESIRED MO). n3 'F 
ars - a5 - ,&s: 15.5 - 

I 23 324 /I52 /&2 r 

ORSATMEASUREMENT TIME C0, 0, CO 
I 

t 
4 

T ~ T A I  fin1 I efiren L---IA. -1 t 

I 

I 

SAMPLE BOX NO. PRESSURE - TOTAL 

2 
3 

TEMP 
OF GAS LEAVING 
CONDENSER OR 
LAST IMPINGER 

.F 
53 
5s 

PUMP 
VACUUM 
in., i tg 

n 1 
I - 
I 
I 
I 

//? 8 IZJ' 921.9 ZAG2 /bL? 
// 3 ,Bs 1/2 

4077,-ir / I 5  / /  / -85 p33 
930,5i.d ,mw 

I I I 
I 

5 7  
5-9 
58 

I 
I 

I 

I 
I 

I 
I 

I I 
TOTAL %*. 

i 

AVERAGE 0<3. $5 
I VOLUME OR WEIGHT OF LIQUID I IMPINGER 1 SILICAGEL I 4 

/ s ? * Z  



FIELD DATA 
-- 

BAROMETRIC PRESSURE 

SAMPLE BOX NO 
METER BOX NO. 

ACROSS ORlFlC 

WATER COLLECTED 1 
4 

VOLUME (mi) OR WEIGHT (9) I m l G m  I 
LEAK CHECK 

ORSAT MEASUREMENT TIME CO, 0, CO SYSTEM PRE: &% CFM at 15' Hg 
1 CFM at 15' Hg 
2 PITOT PRE: + 
3 POST: + 



Volumetric Flow Rate Cakulation Summerv 

COMPANY: Northweatern Steel and Wire 
LOCATION: Sterling, Illinois 

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

RUN NO: 2 

INpuT 
coa 
0, 
CO 

N1 

Bws 
Stack Temp. 
CP 
Squueroot AP 
Pbar 
Patatlc 
Stack ArCn 

2 % 
19 Yo 

0 % 

79 O h  

0.0144 dlmmalonlcas 
105.646 degms  F 

0.84 dimendonlcss 
0.7676 Incha Hz0 

29.35 inches Hg 
-1.60 I n c h  Hz0 

400.00 sq. It. 

CALCULATIONS: 

Dry molecular weight of stack gas: 

Molecular weight of stack gas, wet baa&: 

Pitot tube cocff~cient: 

Cp (£+om calibration o w e )  

Average veioclty head of stack gaa (sqroot of AP): 

Square root of AP, average 

Avernge absolute stuck gas temperature: 

Absolute stack gas pressure: 

Ps = Pbar + (Static presSurc/l3.6) 

Stack gas velocity: 

Stack gas volumetric flow mte: 

acfm = (AsxVs)(60) 

Stack gas volumetric flaw rate, wet basis: 

Stack gas volumetric flow rate, dry basis: 

Engllrrh Units 
139.92 in. HE. 68" @I 

28.921 IMb-mole 

0.84 dimenuionless 

0.7676 inches Hz0 

1,082,194 acfm 

59,216,989 scfh 

986,950 acfm 



Moisture Determination Using Wet ~ u ~ b / ~ r y ~ ~ u l b  Temperatures 

Company: Northwestern Steel and Wire 
Location: Sterling, Illinois 

Source: Baghouse Inlet 
Test Date: 1 1/30/00 

Run #: 2 

Pbar 29.35 in. Hg 
Static Pressure -1.6 in. H 2 0  
Wet bulb (tw) 72 "Fahrenheit 
Dry bulb (td) 105.6 "Fahrenheit 

Calculations 

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

Saturated vapor pressure of dry bulb (sup): 

Actual vapor pressure: 
Vp = svp-C(2.336 x x Ps x (td-tw) x (1539+tw)] 

Fractional moisture content: 
Bwo = VpPs 

Percent moisture: 
% moisture = Bwo x 100 

= 29.23 in H 2 0  

= 0.7907 in. Hg 

= 0.4206 in. Hg 

= 0.0144 Bwo 



TEST DATE: 
RUN NO.: 2 

INPUT DATA 

SAMPLE FLOW RATE CALCULATION SUMMARY 

" 
COMPANY: Northwestem Steel and Wire 
LOCATION Sterling, Illinois 
SOURCE: Baghouse Inlet 

No. of Baghouse Comp. In Service (N) 
Compartment Area (AC)' 
Baghouse lnlet Flow Rate (Qi) 
N o d e  Diam (Di) 
Nozzle Area (As) 
Baghouse Outlet Temp (To) 
Eaghouse inlet Temp (Tin) 
Meter temperature (Tm) 

BAGHOUSE COMPARTMENT VELOCllY 

Vb = [(Qi)lN '(TdTin)'ll(Ac*6O)f'~o 
wlo To 

Desired Sample Flow Rate (I&) 

Idm = Vb'BO0An'(l-Bwo)'TmTTo 
W/O TmlTo use to calc dm at each pt 
To's cancel out 

North - 
24 

374.625 sq. R. 
972,751 dscfm 

1.0 in. 
0.00546 sq. it. 

134.9 deg F 
105.65 deg F 
120.60 deg F 

0.597 cfm 
0.00103 T m  = 

24 
374.626 sq. R. 
972,7W dscfm 

1.0 in. 
0.00546 sq. ft. 

127 deg F 
105.65 deg F 
107.20 deg F 

1.871 fps 
1.8965 0.0032 *To = 

0.583 cfm 
0.697 0.0010 7 m  = 



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 calculations in the spaces below: 

Company: Northwestern Steel and Wire 
Location: Sterling, Illinois 

Source: Baghouse lnlet 
Test Date: 1 1 /30/00 

Run#: 2 

Barometric Pressure 
Static Pressure 
% Oxygen (02) 
% Carbon Dioxide (C02) 
% Nitrogen (N2) 

29.35 in. Hg Inlet Duct Area 
-1.6 in. H20 Square Root of AP 
19.0 

2.0 
79 

dp 
0.45 
0.53 
0.6 

0.64 
0.53 
0.49 
0.58 
0.61 
0.69 
0.68 
0.64 
0.48 
0.65 
0.63 
0.6 

0.62 
0.66 
0.48 
0.58 
0.62 
0.6 

0.63 
0.62 
0.48 

SUM 

Stack Temperature 
Wet Bulb Temperature 
Pitot Coefficient 

Ts 
112 E 
112 
114 
114 
116 
1 17 
111 F 
11 1 
11 1 
114 
1 I 6  
118 
108 G 
109 
1 09 
109 
112 
112 
106 H 
106 
1 06 
1 06 
1 06 
1 06 

2661 

dp 
0.58 
0.66 
0.61 
0.63 
0.63 
0.47 
0.69 

0.6 
0.66 
0.59 

0.6 
0.48 
0.65 
0.65 
0.66 
0.67 
0.59 
0.51 
0.5 

0.62 
0.6 

0.68 
0.55 
0.42 

SUM 
AVERAGE 

400.000 sq 
0.768 in. 
105.6 F 
72.0 F 

. ft. 
H20 



VELOCITY TRAVERSE 
cm - 

CYCLONIC FLOW VERIFICATION 

DATE 
LOCAnON 
SOURCE 
STACK LD. 
BAROMElRlC 
OPERATORS 

TRAVERSE 
POINT 

IPRAVERSE 
POINT 

VELOCITY 
HEAD TEMP. 

YAW 
ANGLE 

VELKlTY 
HEAD 

S7XCK 
TEMP. 

- 
YAW 
ANGLE 



EPA Method 5 Results Calculation Sheet 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: North Baghouse Compartments 21 and 22 
TEST DATE: 1 211 100 

RUN NO: 3 

Pbar 29.45 "Hg 
Vlc 39.4 ml 
Mn 0.0049 grams 
Rt 335 minutes 
DH 1.351 "H20 
Tmeter 76.3 OF 
Toutlet 123.299 OF 

Calculations: 

Qst (total flow thru BH ) 58,217,409 dscfh 
Vbavg:(ave velocity thru BH) 1.72 fps 

Vmstd 177.13 ft3 

Dn (nozzle dia.) 1 .OO inches 

An (nozzle area) 0.00545 f? 
Yd 1.002 

Percent isokinetic: 
.%I = ((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 + OH) 113.6) I (Tm) 

Volume of water vapor in sample 
at standard conditions: 
Vwstd = (0.04707 ft3 I ml) ' (Vlc) 

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

Particulate Concentration: 
Grains particulate per dry standard cubic feet: 
grldscf = ((15.43 grlgm) (Mn)) I Vmstd 

Pounds particulate per dry standard cubic feet: 
Ibldscf = ((2.20553 Iblgm) ' (Mn)) 1 Vmstd) 

Particulate Emission Rate: 
Pounds per hour of particulate: 
lblhr = ((grldscf) l(7000 grllb) QsNorth (dscfh) 
(Assumed Qs North BH = QstotaIQ = 29,108,705 dscfh) 

English Units 
f29.92 in. Ha. 68O F) 

172.491 dscf 

1.855 scf 

0.0106 Bwo 

0.0004 grldscf 

1.823 lblhr 



Moisture Calculation Summary 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 

SOURCE: North Baghouse Compartments 2 1 and 22 
TEST DATE: 121 1 I00 

RUN NO: 3 

INPUT 

Vm: 177.130 cubic feet 
Yd: 1.002 dimensionless 
Pbar: 29.45 in. Hg 
AH: 1.35 in. H 2 0  
Tm: 76.3 degrees F 
Vlc: 39.4 milliliters 

Volume of sample a t  standard 
conditions on dry basis: 

English Units 
(29.92 in. Hg, 68" F) 

Vmstd = (17.64)(Vm)(Yd)(Pbar+AH/l3.6)/(Tm) = 172.49 1 dscf 

Volume of water vapor in sample 
at  standard conditions: 

Vwstd = (0.04707 cu. ftlml)(Vlc) 

Fractional moisture content of stack gas: 

Bws = Vwstd/(Vmstd+Vwstd) 

- - 1.855 scf 









' W L D  DATA 



EPA Method 5 Results Calculation Sheet 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 
SOURCE: South Baghouse Compartments 19 and 20 

TEST DATE: 1211 100 
RUN NO: 3 

Input: 

Pbar 29.45 "Hg 
Vlc 49.8 ml 

Mn 0.004 grams 
Rt 330 minutes 
AH 0.7855 "H,O 
Tmeter 75.634 "F 
Toutlet 11 5.866 O F  

Calculations: 

Qst (total flow thru BH) 58,2 17,409 dsctb 
Vbavg:(ave velocity thru BH) 1.69 fps 

Vmstd 176.2 fe 
Do (nozzle dia.) 1 .OO inches 

An (nozzle area) 0.00545 ft3 
Yd 1.008 

Percent isokinetic: 
%I = ((0.0945) (T0+460) (Vmstd)) I ((Ps) (Vbavg) (Rt) (An) (I-Bws)) 

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 ft' I ml) (Vlc) 

Fractional moisture content of stack gas: 
Bws = Vwstd 1 (Vmstd + Vwstd) 

Particulate Concentration: 
Gmim particulate per dry standard cubic feet.. 
gr/dscf = ((1 5.43 grlgm) (Mn)) I Vmstd 

Pounds particulate per dry standard cubic feet: 
lbldscf = ((2.205E-3 lblgm) (Mn)) I Vmstd) 

Particulate Emission Rate: 
Pounds per hour of patticulate: 
lb/hr = ((gddscf) / (7000 grflb) QsNorth (dsch) 
(Assumed Qs South BH = QstotaU2 = 29,108,705 dscfh) 

English Units 
129.92 in. HP. 68" F2 

172.597 dscf 

- - 2.344 scf 

- - 0.0134 Bwo 



Moisture Calculation Surnmarv 

COMPANY: Northwestern Steel and Wire 
LOCATION: Sterling, Illinois 

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

RUN NO: 3 

1 INPUT 

Vm: 176.200 cubic feet 
Yd: 1.008 dimensionless 
Pbar: 29.45 in. Hg 
AH: 0.79 in. HtO 
Tm: 75.6 degrees F 
Vlc: 49.8 milliliters 

Volume of sample at standard 
conditions on dry basis: 

English Units 
(29.92 in. Hg, 68" F) 

Vmstd = (1 7.64)(Vm)(Yd)(Pbar+hW 1 3.6)/(Tm) = 172.597 dscf 

Volume of water vapor in sample 
at standard conditions: 

1 Vwstd = (0.04707 cu. ftfml)(Vlc) 

1 Fractional moisture content of stack gas: 

Bws = Vwstd/(Vmstd+Vwstd) 

- - 2.344 scf 



- -- -- 
h.c*mnfd kr FIELD DATA 

DATE 12- / -- 0 0 BAROMETRIC PRESSURE 
ASSUMED MOISTURE,% d 
PROBE LENGTHJn. 

SAMPLE BOX NO 
METER BOX NO. 

OF GAS LEAVING 

'& AVERAGE 
r VOLUME OR WEIGHT OF LIQUID I IMPINBER 

L 

~ N A L  ' & 0 8 '  a 

INITIAL dma 
,LlQUlO COLLECTED 3-73 
\TOTAL COLLECTED tadao~fv rn~ or a\ P U 9 R  I 

PlTOT PRE: + 



\ &.mwlmt~h 1 FIELD DATA ~ ( I I F ~ A ~ I C  OF IIACK 

PLANT 4 G~AMWENT TEMPEWTURE 9 5 ~  PROBE HEATER SETTING- C- 
OATE )aa/ BAROMRRIC PRESSURE HEATER BOX SETTING /* FILTER NO. 
LOCATION ASSUMED MOISTURE,% 2 METER He /, 5 ,SAMPLE flLTER PROBE 
OPERATOR PROBE LENGTH,ln. C, FACTOR 
STACK NO 14 NOZZLE DIAMETER,ln. 1 " Y FACTOR 1,088 s RUN NO. STACK DIAMETER, In. r 

SAMPLE BOX NO. PRESSURE TOTAL cmn I ~ C I ~ A  

MEWIBOXNO. (d 
r i 

DlFFERENTlAL OAS SAMPLE TEMP 

r TEMP AT OF (3AS LEAVING PUMP 

CLOCK ' TRAVERSE SAMPLING STATIC STACK VELOCITY METER GAS SAMPLE . D R Y  GAS METER SAMPLE BOX CONDENSER OR VACUUM 

TIME POINT TIME PRESSURE TEMP HFAD bfl In,,H20 VOLUME . INLEl OUTLET TEMPERATURE LAST IMPlNOER In, HQ 

up&&@ JCTUAL~ESIRP- Nml. n3 NUMBER @l,min. *F F 

1/30 /L)-8 //S - - 230 
6 4  / 44 
X4 4 

1 / O L  ?6 6 1  A /  1 Y /  
&Y 6 /J/ 0 I *% 1 

/,I / I t. 3,5 '3 I -a V 4 6  
~ a t s  /la t ..s- 10. I 6 s  3 s  40 I 

/Re 7- 56 - r 2 2 0  - 150 - I / I 7  - 1 ..% 66 
20-3 /SS / I /  64 - 3 ST q0 - 160 LW , #3,9 &5 4/0 - 

/LC, l~Lj I tM di .5  63 52 YO 
a=? b 613,4 6 4  51 &// 

( ~ Y S I  20-4. 135 )LO 1 %  I I 
I a 86.5 SY 5/ 41 

dD -Y / I 4 3  e 274.0 5/ 42 I - 12.5% 2 5 r 8s / 14 ,?6 3~ 6 Bd s/ 4 3  
r3hS - 140 I /  I #?6 3.2 TLS S t  - 42 
is I fq-5- t 18 36.8 64 a I 9.2 
13rb ;;10-6l dm 12 I a ?L rv 6s 51 I %? 
13 1s -4 do5 19 I I 4 2 , ~  6 3  52 va - 1 3 0  ,6 at0 12 1 36 t/4. S '$1 3s 43 i 

1325 d3-3 ats 119 I 76 / 3-3 5s 44 ara 1330 ' 3  I l l 3  , 7-4 st; 4s 1 
.WS 133s - 3 dds I i / 3  3L 35 S7 9.57 
WQ13 l?'& ! 
'm JOTAL /344 I KSOI rw-L I 

a 
A W E  r 

VOWME OR W O H T  OF LIQUID 1 IMPINOER SILICA GEL 
- 

LEAK CHECK 
7 

WATER COLLECTED I VOLUME (mi) OR WE14M (a) WEIGHT SYSTEM PRE: .OO 5 CFM at 15' Hg 
1 1 2 1 3  14 Q . .  POST: CFM at 15' Hg 

FINAL 
I I SG, PITOT PRE: + 

INITIAL &Oc\l Or.\  SG dm POST: + 
LIQUID COLLECTED 

COLLECTED (8prolly ml of 0) L i 



1q9 

SAMPLE BOX NO. 

FIELD DATA sr I I ~ Y A I I C  OF I ~ K K  

AMBIENT TEMPERATURE q6'F PROBE HEATER SETTING /SF WEIGHT OF PARTICUIATE COLLECTED, mg 
BAROMETRIC PRESSURE HEATER BOX SETTING /my FILTER NO, + 

ASSUMED MOISTURE,% d METERH, /,= 1 SAMPLE 1 FILTER (PROBE I -- - 

PROBE LENGTHJn. C, FACT% a. % 
NOZZLE DIAMETERJn. 1' Y FACTOR /.oo&? I 
STACK DIAMETER, In. 

/'- 

WEIGHT GAIN I I 
TOTAL 



Volumetric Flow Rate Calculation Summary 

COMPANY: Norchweslem Steel and Wire 
IQCATION: Sterling, Illinois 
SOURCE: Baghouse Inlet 

TEST DATE: 12/1/00 
RUN NO: 3 

MPUT 
coz 
0 2  

co 
Nz 
Bns 
Stack Temp. 

CP 
Squaromot AP 
Pbnr 
Pstntic 
Stock Arta 

1 O/o 

20 Oh 
0 %  

79 % 
0.0128 dlmensionless 
151.58 degrem F 

0.84 dimedonless 
0.7922 inches HzO 
29.45 inches Hg 
-1 6 5  i ncha H20 

400.00 aq. ft. 
English Unib 

Q9.92 in. AP. 6% F) CALCULATIONS: 

Dqy molecular weight o f  atack gas: 

Molecular vmlght o f  stack gaa, wet baais: 

Pitot tube coeflkient: 

Cp (&om calibration curve) - - 0.84 dlmensionless 

0.7922 Inches H20 

61 1.6 degree8 R 

Average velocity head o f  stack gaa (sqmot o f  AP): 

Square root of AP, average - - 

Averngc abaolutc atack gas temperature: 

Absolute stack gan pressure: 

Ps = Pbar + (Static Pressurell3.6) 29.33 Inches Hg, 

48.392 feettsecond 

1,161,397 acfm 

Stwk p velocity: 

Stack gas volumetric flow rate: 

acfm = (AsXVsX60) 

Stack gas volumetric flow rate, wet basis: 

Strrk gm volumctrtc flow rate, dry bash: 



Moisture Determination Using Wet Bulb/Dry Bulb Temperatures 

Company: Northwestern Steel and Wire 
Location: Sterling, Illinois 

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

Run #: 3 

Pbar 29.45 in. Hg 
Static Pressure -1.65 in. H20 
Wet bulb (tw) 83.0 "Fahrenheit 
Dry bulb (td) 15 1.6 "Fahrenheit 

Calculations 

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

Saturated vapor pressure of dry bulb (svp): 

Actual vapor pressure: 

Vp = svp-[(2.336 x x PS x (td-tw) x (1539ftw)l 

Fractional moisture content: 
Bwo = VpFs 

Percent moisture: 
% moisture = Bwo x 100 

= 0.3749 in. Hg 

= 0.0128 Bwo 



Moisture and Flow Calculation S~readsheet 
Sheets 2 and 3 contain the actual printouts for moisture and volumebic flow calculation sheets. 

Enter the raw data for calculations in the spaces below: 

Company: Northwestern Steel and Wire 
Location: Sterling, Illinois 

Source: Baghouse lnlet 
Test Date: 1211 I00 

Run # : 3 

Barometric Pressure 
Static Pressure 
% Oxygen (0,) 
% Carbon Dioxide (CO,) 
% Nitrogen (N2) 

29.45 in. Hg 
-1.65 in. H20 
20.0 

1.0 
79 

dp 
0.65 
0.72 
0.74 
0.76 
0.78 
0.52 
0.73 
0.73 
0.82 
0.82 
0.77 
0.68 
0.72 
0.7 

0.75 
0.75 
0.66 
0.53 
0.7 

0.66 
0.76 
0.74 
0.66 
0.56 
SUM 

sqrt dp Ts 

lnlet Duct Area 
Square Root of AP 
Stack Temperature 
Wet Bulb Temperature 
Pitot Coefficient 

dp 
E 1 0.66 

2 0.68 
3 0.7 
4 0.7 
5 0.6 
6 0.43 

F 1 0 .56 
2 0.64 
3 0.65 
4 0.65 
5 0.6 
6 0.38 

G 1 0.58 
2 0.62 
3 0.58 
4 0.57 
5 0.5 
6 0.36 

H 1 0.54 
2 0.62 
3 0.53 
4 0.58 
5 0.45 
6 0.32 

SUM 
AVERAGE 

400.000 sq. R 
0.792 in. H20 
151.6 F 
83.0 F 

0.840 



SAMPLE FLOW RATE CALCULATION SUMMARY 

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

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

INPUT DATA North 

No. of Baghouse Comp. In Service (N) 
Compartment Area (AC)' 
Baghouse lnlet Flow Rate (Qi) 
Nozzle Diam (Di) 
Nozzle Area (As) 
Baghouse Outlet Temp (To) 
Baghouse inlet Temp (Tin) 
Meter temperature (Tm) 

BAGHOUSE COMPARTMENT VELOCITY 

Vb = [(Qi)/N '(To/Tin)'ll(Ac'6O)~To 
wlo To 

Desired Sample Flow Rate (Idm) 

Idm = Vb'GO'An'(1 -Bwo)'Tm/To 
W/O TmlTo use to calc dm at each pt 
To's cancel out 

24 
374.625 sq. ft. 
970,290 dscfm 

1.0 in. 
0.00545 sq. R. 
123.299 deg F 
151.68 deg F 
76.34 deg F 

South - 
24 

374.625 sq. ft. 
970,290 dscfm 

1.0 in. 
0.00545 sq. R. 
116.866 deg F 
161.68 deg F 

76.63 deg F 

1.715 1.694 fps 
0.0029 'To = 1.7154 0.0029 70 = 1.6936 

0.510 cfm 0.609 cfm 
0.0010 'Tm = 0.610 0.0010 'Tm = 

'compartment Dimensions 20'3 x 18'6 128.82903 



PLANT 
DATE 
LOCATION 
SOURCE 
STACK I.D. 
BAR0METR.K 
OPERATORS 

VELOCITY TRAVERSE 
AND 

CYCLONIC FLOW VERIF'ICATION 

RUN NO. 3 S T m C ,  ul. S,O -A b y  

TRAVERSE VELOCITY STACK YAW 
POINT HEAD TEMP. ANGLE 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

RUNNO. 3 STATIC, in. H,O -1, 6 7  

TRAVERSE VELOCITY STACK YAW 
POINT. HEAD TEMP. ANGLE 



CLIENT: 
LOCATION: 
SAMPLE DATE: 
ANALYSIS: 
METHOD: 

ANALYTICAL SUMMARY 

Northwest Steel and Wire 
Rock Island, KL 
1 1/29/00 - 12/1/00 
Particulates 
EPA Method 5 

Particulate minus Total 
Description Volume (mls) Tare Wt. 1 Wt. 2 Particulate (mg) blank (mg) Particulate (mg) * 
North Run 1 PW 120 114263.6 114266.6 114266.1 2.8 2.3 14.2 
North Run 2 
North Run 3 
South Run 1 
South Run 2 
South Run 3 

Blank 

North Run 1 
North Run 2 
North Run 3 
South Run 1 
South Run 2 
South Run 3 

North Run 1 
North Run 2 
North Run 3 
South Run 1 
South Run 2 
South Run 3 

FILTER 
FILTER 
FILTER 
FILTER 
FILTER 
FILTER 

HN03 PW filter 
HN03 PW filter 
HN03 PW filter 
HN03 PW filter 
HN03 PW filter 
HN03 PW filter 

Total particulate is particulate on filter plus particulate in probe wash 
Analyst: ETV 



Appendix B 
Northwestern Steel and Wire: 654-1 3 

Test Dates: 1 1/29, 1 1/30 & 12/1/00 

Opacity Data 





Visible Emission 
SOURCE NAME 

/I/O~TN- m/c 
ADDRESS 

BACKGROUND COLOR SKY CONDITIONS 
START @?Av STOP a y  STARTOv STOP- 

WIND SPEED WIND DIRECTION 

CI 

PHONE 

START STOP START- STOP- 

AMBIENT TEMP. 
START STOP 54 

STATE 
/L 

ZIP 

HIGHEST PERIOD 0 I ABOVE % WERE 
RANGE OF OPACIN READINGS 

SOURCE ID NUMBER 

SIGNATURE 

MINIMUM 6 MAXIMUM 0 
OBSERVER'S NAME P R W )  

f ITLE DATE 



Visible Emission Observation Form - f f d ~ ~ ~  i?ow / 
~BSERVATION DATE 1 START TIME I s r o p  .nuF q L  SOURCE NAME 

9 ~ ~ ~ E E L - ? W , B  , 

I I 
PROCESS EQUIPMENT OPERATING MODE 

R FUR d o e n ~ 1 L  

CITY 

STBRLIM~ 
PHONE 

START STOP (FUGITIVE o INTERMITTENT 

WATER DROPLETS PRESENT: IIF WATER DROPLET PLUME: 

I NO Od YES 0 I ATTACHED DETACHED CI 1 

STATE 

// 

- - 

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

START sb' A&-. m e  STOP SWE 
DESCRIBE BACKGROUND 

START J/<y STOP SKY 
BACKGROUND COLOR SKY CONDITIONS 

START -y STOP &V START QL STOP- 

WIND SPEED WIND DIRECTION 

START STOP START &EST STO- 

AMBIENT TEMP. 

ZIP 

1 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SOURCE ID NUMBER 

HIGHEST PERIOD 0 1 ABOVE %WERE 0 
RANGE OF OPACITY READINGS 

SIGNATURE 

TITLE 

Afi/ 1 - nh/dbdp3~dlP/- .= 

DATE 

CERTIFIED BY 

VERIFIED BY 

DATE 
/A*/ 7-a5 
DATE 



SOURCE NAME 

ADDRESS 

- 
CITY STATE ZIP 

S T Z R L I ~  / A  

PHONE SOURCE ID NUMBER 

/ ~ R L  ku&&hG€ NORYO/ 
CONTROL EQUIPMENT 

DESCRIBE EMISSION POINT 

START & /*3iNes~o~ 
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 

START&' STOP /m' START /&TOP m' 
DESCRIBE EMISSIONS 

START STOP 

EMISSION COLOR PLUME TYPE: CONTINUOUS 

START STOP FUGITIVE INTERMITTENT 

WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 
'  NO^ YES 0 ~ A ~ A C H E D  DETACHED I 
POINT IN THE PLUME AT WHICH O P A C ~  WAS DETERMINED 

START A&G &%f&F STOP A m  &S/= 

OESCRIBE BACKGROUND 

START ~ f i f  STOP s y  
BACKGROUND COLOR SKY CONDITIONS 

START GREY STOP -,Y - START bV e. STOFLJI) 

WIND SPEED WIND DIRECTION 

START STOP START- STO- 

AMBIENT TEMP. 
START 36 STOP= 

COMMENTS 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

TITLE DATE 

re, nation Form 
BSERVATION DATE 1 START TIME I m H  ROW 

STOPTIME - 

29 0 6 0  59 O , 9 6 0 ,  
30 a ( 3 0  60 6 6  0 0  

AVERAGE OPACITY FOR NUMBER OF READINGS 
HIGHEST PERIOD 0 I ABOVE % WERE 0 
RANGE OF OPAClrY READINGS 

MINIMUM 0 MAXIMUM 0 
OBSERVERS NAME (PRINTW 



Visible Emission Observation Form R O ~ J  I 
BSERVATION DATE START TIME STOP TIME I P' SOURCE NAM 

ADDRESS 

dk?TiV- %'w,& 
CITY STATE ZIP 

// 

- 
OPERATING MODE 

, NNML 

ESCRIBE EMISSIONS 

ISSlON COLOR 

DESCRIBE BA 

CONTROL EQUIPMENT 

COMMENTS I 

OPERATING MODE 

. F~A~~~YDos+. /I/aczt+- 
DESCRIBE EMISSION POINT 

STARTR-F J V ) B u M ~ ~ ~ ~ ~ m  
HEIGHT ABOVE GROUND LEVEL ]HEIGHT RELATIVE TO OBSERVER 

HIGHEST PERIOD a I ABOVE % WERE 0 
RANGE OF OPACITY READINGS 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

TITLE 

MINIMUM 0 MAXIMUM a 

DATE 

* 

Ak f ~ - d ~ / m W ~ ~ .  w- 

DATE 
//-39-aa - 

CEHTIFIED BY 

VERIFIED BY 

ORGANIZATION - 
DATE 

DATE 



Visible Emissior 

qr 

DDRESS 

HONE  SOURCE ID NUMBER 

ROCESS EQUIPMENT 

ONTROL EQUIPMENT 

s 6 i i o s a 5  

STOP SAVUE 
1ESCRIBE BACKGROUND 

ITART STOP SIC 
IACKGROUND COLOR SKY CONDITIONS 

;TART < s y  STOP G&4/ START O b R C j 7  S T O P O V N  

VIND SPEED WIND DIRECTION 
;TART STOP START&- STOP 

MBIENT TEMP. 

;TART -5 STOP ,6 

OPERATING MODE 

b o w  vb/ 
OPERATING MODE 

~ R I ( ,  h~ 
ESCRIBE EMISSION POINT 

TART&- RSTOP - 

HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

EIGHT ABOVE GROUND LEVEL 
t 

TART (m STOP /a # 
HEIGHT RELATIVE TO OBSERVER 
START  STOP /m ' 

lbservation Form 4AXW f ? ~  f 
~BSERVATION DATE 1 START TIME 1 STOP TIME ' I 

lESCRlBE EMISSIONS 

MISSION COLOR PLUME TYPE: CONTINUOUS 

FUGITIVE INTERMllTENT 

VATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 
AlTACHED DETACHED 

lOlNT IN THE PLUME AT WHICH OPACIN WAS DETERMINED 

ilGNATURE 

I HIWEST PERIOD o I ABOVE% WERE O 
RANGE OF OPACITY READINGS 

r r r ~ ~  DATE 



Visible Emissi, 

PROCESS EQUIPMENT , OPERATING MODE 

CITY 

, ~ ~ & & / N c I  
PHONE 

START 
7 

HEIGHT ABOVE GROUND LEVEL HEIGHT REIUTIVE TO OBSERVER 

START /a 'STOP fa' START& STOP /cw ' 
DESCRIBE EMISSIONS 
START STOP 

STATE 

/& 
ZIP 

 DESCRIBE BACKGROUND 

START =)/ STOP S/Lr/ 
BACKGROUND COLOR SKY CONDITIONS 

START/- v STOP &F.Y START O U k C S 7  STOP*& 

WIND SPEED WIND DIRECTION 

START STOP START- STOP- 

AMBIENT TEMP. - 
START 3,' STOP 5 

SOURCE ID NUMBER 

EMISSION COLOR 

START STOP 

WATER DROPLETS PRESENT: 

NO fd YES 

PLUME TYPE: CONTINUOUS 

FUGITIVE INTERMlnENT 0 
IF WATER DROPLET PLUME: 

ATTACHED DETACHED 

Observation Form doem e4 
JOBSERVATION DATE I START TIME 1 STOP TIME 

 POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

---- -- 

I HAM. RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

AVERAGE OPACITY FOR NUMBER OF READINGS 

TITLE 

HIGHEST PERIOD I ABOVE % WERE 
RANGE OF OPACITY READINGS 

MINIMUM MAXIMUM 
OBSERVER'S NAME (PRINT)/ 

DATE 

ARI /LAN-, /&c. 
CERTIFIED BY I DATE 

/ -&P& 
VERIFIED BY 

It3 -/ 7-La 
DATE 



Visible Emisslot 
SOURCE NAME 

SDRESS 

:ITY STATE ZIP 
SERL LNG-  /L 

'HONE  SOURCE ID NUMBER 

- - - 

OPERATING MODE 

A /?mrV141 
OPERATING MODE 

~ / d n h ~  

(EIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 

;TART )'STOP b STARTI@STOP&CS ' 
)ESCRIBE EMISSIONS 

START STOP 

MISSION COLOR PLUME TYPE: CONTINUOUS 

;TART STOP FUGITIVE INTERMllTENT 

WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NOM YES AlTACHED DETACHED 

'OINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

STARTS-/IS' k,B6~= km= STOP saw 
)ESCRIBE BACKGROUND 

;TART ;qw STOP Z y  
UCKGROUND COLOR SKY CONDITIONS 

MND SPEED WIND DIRECTION 

;TART STOP START STOW 

MBIENT TEMP. 
STOP 35 / ;TART 5 

HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

ilGNATURE 

ITLE DATE 



Visible Emissfor 
SOURCE NAME 

NL&N WE, ,T,, -Al?W 
ADDRESS 

PROCESS EQUIPMENT OPERATING MODE 

h. f ~ h ~  

CITY ,zC ., STERLIW 
PHONE 

SKY CONDITIONS 

WINO SPEED WIND DIRECTION 

AMBIENT TEMP. 

H A M  RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

"":'L. 

ilGNATURE 

~ L E  DATE 

ZIP 

RANGE OF OPACITY READINGS 
MINIMUM 0 MAXIMUM 0 

OBSEQVEqa NAME (PRIN& 

SOURCE ID NUMBER 

CERTIFIED BY 
r -  &PC, 

MRlFlED BY DATE 



Visible Emission Obsewation Form %nl+  GUN I 
~BSERVATION DATE I START TIME 1 STOP TIME 

- 
PROCESS EQUIPMENT OPERATING MODE 

ONTROL EQUIPMENT 

@56t/bmE' 

A4t f ~ i w w ~ .  , UURW~C 
OPERATING MODE 

MIK- 
DESCRIBE EMISSION POINT 

, s T A R T ~ ~ ~ ~ ~ ~ ~ + ~ T ~ ~  53- 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

HEIGHT ABOVE GROUND LEVEL 

START //;7,' STOP / ~ k '  

START STOP 

WATER DROPLETS PRESENT: 

NOH YES a 

HEIGHT RELATIVE TO OBSERVER 

START(&TOP I& 

FUGITIVE INTERMITTENT 

IF WATER DROPLET PLUME: 

ATTACHED DETACHED 

~ - 

HIGHEST PERIOD I ABOVE %WERE d 
RANGE OF OPACITY READINGS 

DESCRIBE EMISSIONS 

START STOP 

EMISSION COLOR JPLUME TYPE: CONTINUOUS 

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

s-F$gFSTOP 34- 
DESCRIBE BACKGROUND 

START ZiYv STOP S I f Y  
BACKGROUND COLOR SKY CONDITIONS 

START~&Z', STOP START STOP* 

WIND SPEED WIND DIRECTION 

ISTART STOP START- s T O ~  

AMBIENT TEMP. 

START 34 STOP.% 

29 

MINIMUM MAXIMUM 23 
OBSERVER'S NAME (PRIND 

0 0 0  
AVERAGE OPACITY FOR 

0 0 0 0  

NUMBER OF READINGS 

0 
59 

0 
0 0 0 0  

O O b  



Visible Emission Observation Form ~ O T N  R ~ U I  P ;  
PBSERVATION DATE 1 START TIME 1 STOP TIME 1 

- %--+ L3,k 

START STOP 

EMISSION COLOR  PLUME TYPE: CONTINUOUS 

CITY 
SEPLI* 

PHONE 

HIGHEST PERIOD 0 I ABOVE % WERE 0 
RANGE OF OPACITY READINGS 

STATE 

/i 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

MAXIMUM d - I 

ZIP 

b 

TITLE 

MINIMUM 0 

OBSERV&R'S S I Q X I ~ R E  1 DATE 

SOURCE ID NUMBER 

DATE 

- 
Ah/ f - A I \ / , @ d l l l ~ ~ , ~ ~  / UC.. 

CERTIFIED BY 

VERIFIED BY 

C~ATE 

DATE 



Visible Emission Observation Form 
~BSERVATION DATE I START TIME I 

* H  RUd 1 
STOP TlME 

7 

C I X  STATE ZIP 

, &Tau* /L, 
PHONE SOURCE ID NUMBER 

CONTROL EQUIPMENT 

%A-= 

Ifilk RECEIVED A COPY OF THESE OPACllY OBSERVATIONS 

OPERATING MODE 

A J O ~  N hL- I 

START STOP 

WATER DROPLETS PRESENT: 

DESCRIBE EMISSION POINT 

START 

HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 

START /a' STOP /LV' START&%TOP (m 
DESCRIBE EMISSIONS I 

START STOP 

/EMISSION COLOR IPLUME TYPE: CONTINUOUS 0 
FUGITIVE INTERMITENT 

IF WATER DROPLET PLUME: 

30 lb161 010 1016(0 10 
AVERAGE OPACllY FOR NUMBER OF READINGS 

SIGNATURE 

HIGHEST PERIOD I ABOVE %WERE 
RANGE OF OPACITY READINGS 

TITLE 

MINIMUM MAXIMUM 
0BSERVER:S NAME (PRINT) /3 

DATE 

Ak/ u v t & d ~ w .  /MJP.. 
CERT~FIED BY 

/ -E P A  
VERIFIED BY 

BATE 
/6 -1 7-Oa - 

DATE 



Visible Emissio 
SOURCE NAME 

A/~mkJf&=~=w S*=-'-L&& 
ADDRESS 

- - -  - -  

CITY STATE ZIP 

ST& a i d &  /L  
PHONE SOURCE ID NUMBER 

DESCRIBE EMISSION POINT 

START S IC?6u*~~~ S A ~  
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 
 STAR^^ ' STOP (00.1 START/@~TOP /mq 
DESCRIBE EMISSIONS 

START STOP 

EMISSION COLOR PLUME NPE: CONTINUOUS 

START STOP FUGITIVE INTERMllTENT 

WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NO YES 0 AlTACHED DETACHED 
b 

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

START 5' Ibr#9&4e STOP S&- 
DESCRIBE BACKGROUND 

CKGROUND COLOR SKY CONDITIONS 

WIND DIRECTION 

HAVE RECEIVED A COPY OF THESE OPACllY OBSERVATIONS 

ilONATU RE 

mTE DATE 

nation Form 
BSERVATION DATE I START 

HIGHEST PERIOD 0 ( ABOVE % WERE 0 
RANGE OF OPACllY READINGS I 

MINIMUM 0 MAXIMUM 6 
0BSERVJR;S NAME (PRINT)r) 

.. l d F 3  

CERTIFIED BY YDATE 
1 *&P A 10 17-a9 

VERIFIED BY DATE 



Visible Emission Observation Form S H  R 
I BSERVATION DATE I START TIM lmrl 

STOP TIME 

DDRESS 

ITY STATE ZIP 

EzlewAE. /L 
HONE SOURCE ID NUMBER 

- 
,ONTROL EQUIPMENT 

ESCRIBE EMISSION POINT 
;TART & STOF 5% % 
EIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 

ESCRIBE EMISSIONS 

;TART 

MISSION COLOR PLUME W E :  CONTINUOUS 

FUGITIVE INTERMITTENT 

VATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NO $ YES JATTACHED DETACHED 
'OIKT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

;TART& IdL ,+ems - -0P % 
)ESCRIBE BACKGROUND 

;TART ~ & 1 (  STOP =I/ 
WKGROUND COLOR SKY CONDITIONS 

;TART STOP d+?tW STARTm-r STO- 

WND SPEED WIND DIRECTION 

;TART STOP START Cc)EST S T O ~  

UBIENT TEMP. 

START STOPS 

LIGNATURE 

WLE DATE 

AVERAGE OPACITY FOR UMBER OF READINGS 

MINIMUM 0 MAXIMUM 
OBSERVJR'S NAME (PRINT) /3 



Visible Emission 
SOURCE NAME 

:ITY STATE ZIP 

>HONE SOURCE ID NUMBER 

JROCESS EQUIPMENT OPERATING MODE 

ARC /%+~VACE 

" ' .  
L EQUIPMENT 

ag#k5uze 
IESCRIE EMISSION POINT 

START-MP 
+EIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 

START[&' STOP /C;P) ' STAR- 'STOP /m I 
IESCRIBE EMISSIONS 

START STOP 

MISSION COLOR PLUME TYPE: CONTINUOUS 

START STOP FUGITIVE INTERMITTENT 

WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NO & YES ATACHED 0 DETACHED 

WINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

START.<-,bt -TOP S A M E  
)ESCRIBE BACKGROUND 

START,S'< -  STOP^^ 
UCKGROUND COLOR SKY CONDITIONS 

START p- STOP 

MIND SPEED WIND DIRECTION 

;TART STOP START STOP- 

UltBlENT TEMP. 

;TART 3 5  STOP 

Sun 6 Wnd I Obsene?~ /brUm 

HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

n L E  DATE 

HIGHEST PERIOD 0 I ABOVE %WERE 6 
RANGE OF OPACIlY READINGS I 

MINIMUM n MAXMUM o 
OBSERVkR'WAME (PRINT) /3 



Visible Emissior 

r, P 

START STOP 5 

CITY 
2576 R W ~  

PHONE 

Hume and < 

STATE 

/L, 

lservation Form 
~ B ~ E R V A T I O N  DATE 1 START TIME I STOP TIME @ 1 

ZIP 

I HAM: RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

HIGHEST PERIOD 0 I ABOVE %WERE 0 
RANGE OF OPACITY READINGS I 

SOURCE ID NUMBER 

TITLE 

M I  &&V~-~TTA+ - / LC. 
CERTIFIED BY I DATE 

DATE 
A I K,*17-mJ 

VERIFIED BY I DATE 
- 

V W B L E M S . ~  i n s  



Visible Emission Observation Form 
 OBSERVATION DATE I START TIME 1 bglH R u d 2  

SOURCE NAME 

a&+h~2fisT 3 -  /A. STOP W& 
w 

STATE ZIP 
/L 

PHONE SOURCE ID NUMBER 

sun * HZad- 

Sun f u u h l  Llrc 

:OMMENTS 

HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

ilGNATURE 

ITLE DATE 

- .  
CERTIFIED BY 

A 
VERIFIED BY 



Nsible Emission Observation Form 
I ~B~ERVATION DATE 1 STARTTIME Nbew I Pvu2 

STOP TIME 

L EQUIPMENT 

C I N  
~ R L I ~ G  

PHONE 

START STOP 

EMISSION COLOR ]PLUME TYPE: CONTINUOUS R 

STATE 
/L 

DESCRppgSS$.3OINT 

START -TOP 

ZIP 

HEIGHT ABOVE GROUND LEVEL 

START/&' STOP /Lq)( 

I NOS YES 0 ~ A ~ A C H E D  DETACHED CI ] 

SOURCE ID NUMBER 

HEIGHT RELATIVE TO OBSERVER 
START&' STOP/CV 

START STOP 

WATER DROPLETS PRESENT: 

DESCRIBE EMISSIONS 

FUGITIVE INTERMITTENT 

IF WATER DROPLET PLUME: 

START 3 5  STOP 5 

i 

: 

- 
POINT IN THE PLUME AT WHICH OPACIN WAS DETERMINED 

STARTS-?.. 'A- RaaF STOP 

DESCRIBE BACKGROUND 

START SKY STOP a y  
BACKGROUND COLOR SKY CONDITIONS 

START-y S T O P G ~ ~ ~ V  START- S T O ~ ~  

WIND SPEED WIND DIRECTION 

START STOP START- S T O W  

AMBIENT TEMP. 

HIGHEST PERIOD 0 I ABOVE %WERE 0 
RANGE OF OPACIN READINGS I 

HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 
A~%_/F@A/ --, /df 
CERTIFIED BY DATE 

& -/ 7- F X L  
VERIFIED BY DATE rlTLE DATE 



I SOURCE NAME 

Visible Emission Observation Form 
1 ~BSERVATION DATE I START TIME S T ~ P  TIME 

c!E& STATE ZIP 

J '5 RLINGr /L 
PHONE SOURCE ID NUMBER 

- 

PROCESS EQUIP NT 

A a c  Ekm- 
OPERATING MODE 

U*R f i h L  

START 

DESCRIBE EMISSIONS 

EMISSION COLOR PLUME TYPE: CONTINUOUS 

WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

OESCRlBE BACKGROUND 

START STOP 

BACKGROUND COLOR SKY CONDITIONS 

START a)/ STOPG-V START Ov RLq STOPJA Hf 
WIND SPEED WIND DIRECTION 

START STOP START STOP 4 
AMBIENT TEMP. 

START 35- STOP 6 

HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

ilGNATURE 

ITLE DATE 

28 0 0 0 0  58 0 0 0 0 ,  
29 0 0 0 0  59 0 0  0 0  
30 0 0 0  0 60 0 0 0 0  

AVERAGE OPACITY FOR NUMBER OF REAQNGS 
HIGHEST PERIOD 6 I ABOVE %WERE 0 
RANGE OF OPACITY READINGS 1 

MINIMUM a MAXIMUM G 
OBSERVER'S, NAME (PRINT) f l  

CERTIFIED BY " DATE 
10 .fi'-m> 

VERIFIED BY DATE 



CITY STATE U P  
ST&U*IG /G. 

PHONE SOURCE ID NUMBER 

OPERATING MODE 

o a ~ ~ / t L  

START 

- 
COMMENTS 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

TITLE DATE 

MINIMUM 0 MAXIMUM h 
OBSERYERS NAME ( P R I N M  



Visible Emission 
SOURCE NAME 

f l h ~ 7 ~ - 7  
ADDRESS 

STATE 

I 

PROCESS EQUIPMENT OPE TINGMODE 

MA- , / ~ ~ o L ~ ) A c -  
OPERATING MODE I a 4 M A L  

NO,@ YES 0 IAITACHED DETACHED 

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

HEIGHT ABOVE GROUND LEVEL 

START /LX)'STOP ' 

STARTS/& - ' STOP S A e  
DESCRIBE BACKGROUND 

START =I STOP =)/ 

BACKGROUND COLOR SKY CONDITIONS 

HEIGHT RELATIVE TO OBSERVER 

S T A R W ~ ~ S T O P  /@# 

START 6 ~ 9  STOPG~EY START ~7 STOPSW 

WIND SPEED WIND DIRECTION 

START STOP START STOP- 

AMBIENT TEMP. 

DESCRIBE EMISSIONS 

START STOP 

HAVE RECEIVED A COPY OF THESE OPACllY OBSERVATIONS 

SIGNATURE 

rlTLE DATE 

EMISSION COLOR 

START STOP 

WATER DROPLETS PRESENT: 

HIGHEST PERIOD CJ .) ABOVE % WERE 0 
RANGE OF OPACITY READINGS - 

PLUME TYPE: CONTINUOUS 

FUGITIVE 0 INTERMITTENT 0 
IF WATER DROPLET PLUME: 

MINIMUM 0 MAXIMUM 0 
OBSERVER'S NAME O PRINT^ 1 

=&?!.o#wRITAI-. /A /C 2 
CERTIFIED BY 

' 
DATE 
1.3 ./ 7 

VERIFIED BY DATE 



Visible Emissfon Ob 
, t 

- 
PROCESS EQUIPMENT OPERATING MODE 

A ~ G  G W h c f  

- 
CITY 

&BQLIJG 
PHONE 

DESCRIBE EMISSION POINT 
-TOP - 

HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 

START,& ' STOP /~ZT   START)^>' STOP & 1 

DESCRIBE EMISSIONS 

START STOP 

EMISSION COLOR  PLUME TYPE: CONTINUOUS 

STATE 

/L 

I NO* YES 0 IAITACHED DETACHED 0 

ZIP 

START STOP 

WATER DROPLETS PRESENT: 

POlNT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

STARTS*' * 
DESCRIBE BACKGROUND 

SOURCE ID NUMBER 

FUGITIVE (7 INTERMITTENT (7 

IF WATER DROPLET PLUME: 

START STOP SKI/  
BACKGROUND COLOR SKY CONDITIONS 

START G ~ Y  STOPfiCZEc/ S T A R T A W  STOPshN\G 

WIND SPEED WIND DIRECTION 

START STOP START /,d=Lrr STOP&%T 

AMBIENT TEMP. 

START s- STOP 

so- L uYPY/ SMr* 

Sun L uulYba Uae 

COMMENTS 

1 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

30 I 0 I o I c ) I o I  60 10101010 
AVERAGE OPACITY FOR 1 NUMBER OF READINGS 
HIGHEST PERIOD 0 I ABOVE% WERE o 
RANGE OF OPACITY READINGS 

MINIMUM 0 MAXIMUM 0 
OBSERVEwS NAME (PRINT) /- 

CERTIFIED BY 



Visible Emission Ob, 

'HONE  SOURCE ID NUMBER I 
'ROCESS EQUIPMENT 

>ONTROL EQUIPMENT 

IESCRIBE EMISSION POINT 

(EIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 

;TART/~R,>TOP '  START/^ !STOP- - ' 
IESCRIBE EMISSIONS 
;TART STOP 

- - 

NISSION COLOR PLUME TYPE: CONTINUOUS 

;TART STOP FUGITIVE INTERMITTENT 

WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NO YES (ATTACHED DETACHED 

'OINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED I 

)ESCRIBE BACKGROUND 

START s&Y STOP S R  )' 
MCKGROUND COLOR SKY CONDITIONS 

 START^^ STOP~RFI/ START 0 ~ -  S T O ~ ~ A * ,  f 
MIND SPEED WIND DIRECTION 

TART STOP START S T O ~  

UBIENT TEMP. 

START 33- STOP 

HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

WLE DATE 

srvation Form a6W4 y U 4 3  
)BSERVATION DATE I START TIME 1 STOP TIME 

HIGHEST PERIOD 0 I ABOVE %WERE b 
RANGE OF OPACITY READINGS 

MINIMUM 0 MAXIMUM' 0 
OBSERVER'S @AME (PRINT) r )  

- 
AR / _>-#M?AN&~/~P,L. /A/C .. 

CERTIFIED BY 
/-FPA 

VERIFIED BY 

DATE 
/I -/ 7 om 

DATE 



SOURCE NAME 
* 

Visible Emission Observation Form 
BSERVATION DATE START TIME STOP TlME 

+ 

CITY STATE ZIP 

zzks~ude /A 

HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

LIONATURE 

ITLE DATE 

b 

MINIMUM 0 MAXIMUM O 
OBSERVER'S NAME (PRINT- I 

DATE 
I .  //-,35 -m 

CERTIFIED BY DATE 
/ -Emf )  co */7-a3 

VERIFIED BY DATE 



Visible Emission 

ADDRESS 

,.*RL/U& 
PHONE 

/+kc- ~ ~ ~ 4 c E  I M&&n%&. 
COUOL EQUIPMENT IOPERATING MODE 

I 

STATE 

/L 

PROSESS EQUZMENT 

Hume and d- ""& 

ZIP 

OPERATING MODE 

I MomnL. 
DESCRIBE EMISSION POINT 

START- STOP 

Sun L uc1h7 Une 

:OMMENTS 

SOURCE ID NUMBER 

HEIGHT ABOVE GROUND LEVEL 

START&& STOP fa> ' 

HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

HEIGHT RELATIVE TO OBSERVER 
START/~~)STOP/~J[ 

SIGNATURE 

rlTLE DATE 

HIGHEST PERIOD d I ABOVE % WERE 0 
RANGE OF OPACITY READINGS 1 

DESCRIBE E~ISSIONS 

START STOP 

MINIMUM f> MAXIMUM d 
OBSERVEWS M M E  [PRINT) f l  

EMISSION COLOR 

START STOP 

WATER DROPLETS PRESENT: 

NO YES 

/&--/ . t N C  
CERTIFIED BY DATE 

I -F/% /o * /  ?rn 
VERIFIED BY DATE 

PLUME TYPE: CONTINUOUS 

FUGlTlVE INTERMITTENT C] 
IF WATER DROPLET PLUME: 

ATTACHED n DETACHED a 
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

S T A R T K - ~ ~ - ~  

DESCRIBE BACKGROUND 

START Sky  STOP x v  
BACKGROUND COLOR SKY CONDITIONS 

STAR-v STOP 6 j&=$ START- STOP- 

WIND SPEED WIND DIRECTION 

START STOP START~JET STOM 
AMBIENT TEMP. 
START s- STOP 



Visible Emissior 
SOURCE NAME 

ADDRESS 

STATE 
/L 

ZIP 

PROCESS EQUIPMENT 

A R ~   NAG- 
C O E  QIU>PUr E 

I NO a YES (ATTACHED IJ DETACHED 

OPERATING MODE 

f l 5 -S~ -  
OPERATING MODE 

MoannL 
DESCRIBE EMISSION POINT 

START% f l . ? + v h u ~ ~ ~ ~ p  

F0lNT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

HEIGHT ABOVE GROUND LEVEL 

START /m' STOPW 

STARTS-&'~&~& mw STOP 3 c C ~ &  
DESCRIBE BACKGROUND 

START SKY STOP S K Y  
BACKGROUND COLOR SKY CONDITIONS 

HEIGHT RELATIVE TO OBSERVER 
START/@ 'STOP /m ' 

START-/ STOP & t ~ y  START STOP 

WINO SPEED WIND DIRECTION 

START STOP START STOP 

AMBIENT TEMP. 

START 3 STOP 

SognrLayPudSMab DawrYmdbkrow 

DESCRIBE EMISSIONS 

START STOP 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

WS8LEMS.WC 1998 

EMISSION COLOR 

START STOP 

WATER DROPLETS PRESENT: 

wervation Form /L/ORTN X'm 3 
~BSERVATION DATE I START TIME I ,,TIMF / 8' 

PLUME TYPE: CONTINUOUS 

FUGITIVE INTERMllTENT 

IF WATER DROPLET PLUME: 

I AVERAGE OPACITY FOR I NUMBER OF READINGS I 
HIGHEST PERIOD 0 I ABOVE % WERE 0 
RANGE OF OPACITY READINGS I 

MINIMUM 0 MAXIMUM 0 
OBSERVER'SINAME ( P R I N T I F  I 

/ K ~ v l ~ m h ,  1- 
CERTIFIED BY I - 

DATE 
=-A /Lr/7-@7 - 

VERIFIED BY DATE 



Visible Emissio~ 

:IN STATE ZIP 

=huu6  /L 
'HONE SOURCE ID NUMBER 

'ROCESS EQUIPMENT OPERA ING MODE 

/kc  n/ORFE(k 
OPERATING MODE 

&***- 
IESCRIBE EMISSION POINT 

;TART~W&,~~ IP :  STOP 

{EIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 
;TART /a' STOP /m '  STAR^!' STOP& ' 
)ESCRIBE EMlSSlONS 

;TART STOP 

WSSION COLOR PLUME PIPE: CONTINUOUS C] 

;TART STOP FUGfTlM 0 INTERMITTENT C] 
WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NO,# YES ATTACHED DETACHED C] 
'OINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

;TART#,& 'M EtrCf STOPSl)%& 

)ESCRIBE BACKGROUND 

;TART =ly()/ STOP 

MCKGROUND COLOR SKY CONDITIONS 

;TART a v  STOP GWY START STOP 

YlND SPEED WIND DIRECTION 

;TART STOP START STOP 

MBIENT TEMP. 

Sun 0. Wmd - Obse-o Bs/l/on 
Hume and Q l. 

HAVE RECEIVED A COPY OF THESE OPACIPI OBSERVATIONS 

ervation Form 
)BSERVATION DATE 

~ J ~ O R T N  &n,3 
START TIME STOP TIME 

HIGHEST PERIOD 0 I ABOVE % WERE 0 
RANGE OF OPACIPI READINGS 

MINIMUM 6 MAXIMUM(? 

AR./ f- v p  AW - 
CERTIFIED BY DATE 

/-EM 
VERIFIED BY DATE 



Yfsible Emtssior; 
SOURCE NAME 

ADDRESS 

OPERATING MODE 

I 

PHONE 

I NO YES CI IAITACHED DETACHED 

HEIGHT ABO)IE GROUND LEVEL 

SIGNATURE 

TIlLE DATE 

STATE 

/L 

HEIGHT RELATIVE TO OBSERVER 

,warion Form n/oWti &3 
lBSERVATION OAT€ I START TIME I STOP T IME 1 

h 3  

I 

ZIP 

HIGHEST PERIOD 0 ( ABOVE % WERE 0 - 
RANGE OF OPACITY READINGS 

MINIMUM 0 MAXIMUM 0 
OBSERSR'S,NAME (PRINT) r 

SOURCE ID NUMBER 

START& STOP m' S T A R T ~ ~ T O P  /&' 
DESCRIBE EMISSIONS 

START STOP 

EMISSION COLOR 

START STOP 

WATER DR'OPLETS PRESENT: 

PLUME TYPE: CONTINUOUS 0 
~UGITIVE El INTERMlnENT 

IF WATER DROPLET PLUME: 



nstble Emtssto 

ADDRESS 

STATE ZIP 
/L 

PHONE SOURCE ID NUMBER 

I 

OPERATING MODE 

r A  #Pu 
DESCRIBE EMISSION POINT 

?TART IVIbrJas~op 

HEIGHT ABOVE GROUND LEVEL IHEIGHT RELATIVE TO OBSERVER -~ 

START/~B' STOP few' ISTART (&'STOP w ' 
DESCRIBE EMISSIONS 

START STOP 

EMISSION COLOR PLUME TYPE: CONTINUOUS 

START STOP FUGITIVE INTERMITTENT 

WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NO YES [7 AlTACHED 0 DETACHED 0 
POINT IN THE PLUME AT WHICH OPACrrYWAS DETERMINED 

START ,cfi' STOP s h V h &  

DESCRIBE BACKGROUND 

BACKGROUND COLOR SKY CONDlTlONS 

 START^^^  STOP^^ START STOP 

WIND SPEED WIND DIRECTION 

START STOP START STOP 

AMBIENT TEMP. 

START STOP 

SUWW?Llyod= / W r y i n & &  

fi RECEIVED A COPY OF THESE OPACrrY OBSERVATIONS 

SIGNATURE 

TITLE DATE 

emation Form 
>BSERVATION DATE 

n/o.ei-~ EL3 
START TIME 

L 
STOPTIME I 

HIGHEST PERIOD 0 I ABOVE % WERE& 
RANGE OF OPACITY READINGS 

MINIMUM 0 MAXIMUM d 
08SEBp 'S  NAME (PPIIPT) 

CERTIFIED BY DATE 

VERIFIED BY DATE 



STATE ZIP 
/L 

PHONE SOURCE ID NUMBER 

OPERATING MODE 

, M & * r h ~  
OPERATING MODE 

-- 

DESCR~E EMISSION POINT 

START  STOP^^ 
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 
START h' STOP/LU' S T A R V ~ '  S T O P J ~  ' 
DESCRIBE EMISSIONS 

START STOP 

EMISSION COLOR PLUME TYPE: CONTINUOUS 0 
START STOP FUGITIVE INTERMITTENT 
WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NQB YES 0 IATTACHED DETACHED o 
p O l m  IN THE PLUME AT WHICH OPACllY WAS DETERMINED 

START STOP 

DESCRIBE BACKGROUND 

START a K  \( STOP SKV 
BACKGROUND COLOR SKY CONDITIONS 

START G W  STOPGWY START STOP 

WIND SPEED WIND DIRECTION 

START STOP START STOP 

AMBIENT TEMP. 
START 3.2 STOP 

S m L 8 p e i S M o b  J L b w r Y d h  

COMMENTS 

SlGNATUR E 

TITLE DATE 

l b s e ~ o n  Form W Y  e"u3 AS- 
~BSERVATION DATE I START TIME I STOPTIME 1 

*P'~UMX=& 
CERTIFIED BY DATE 

VERIFIED BY DATE 



m b l e  Emission 

, -urn#- 23-1 4 
ADDRESS 

START/&' STOP / '  ' ISTARV~' STOP ( 6 ~  ' 
DESCRIBE EMISSIONS 

PHONE J 

NOW YES 0 IA~ACHED DETACHED 
POINT IN THE PLUME AT WHICH OPACllY WAS DETERMINED 

STATE 

/L 

START STOP 

COMMENTS 

ZIP 

EMISSION COLOR 

START STOP 

WATER DROPLETS PRESENT: 

I H A M  RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

WTLE DATE 

SOURCE ID NUMBER 

PLUME TYPE: CONTINUOUS 

FUGmvE 0 INTERMITTENT 

IF WATER DROPLET PLUME: 

HIGHEST PERIOD 0 I ABOVE %WERE 0 
RANGE OF OPACITY READINGS 

MINIMUM 0 MAXIMUM 0 
O B S E W R S  NAME IPRINn F 

IDATE 

/D '/ 7 'm 
VERIFIED BY DATE 



SOURCE NAME 

M O R T M  d m  Sv/cad- 
ADDRESS 

OPERATING MODE 

e l y ) P r L - -  A O b U  
OPERATING MODE 

N-k 
DESCRIBE EMISSION POINT 

Hffmc and dc 

sun f OU#M UhC 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

TITLE DATE 

Visible Emissfon 

/ 

- 

- 

30 60 

AVERAGE OPACITY FOR NUMBER OF READINGS 
HIGHEST PERIOD a I ABOVE % WERE 0 
RANGE OF OPACITY READINGS 

ORGANIZATION 
wz.#rik, 

CERTIFIED BY DATE 
-&PA /6.r?. . 

VERIFIED BY DATE 



STATE 

PHONE SOURCE ID NUMBER 

I 

PROCESS EQUIPMENT OPERATING MODE 

~ r n 4 h G  

STAR 

HEIGHT ABOVE GROUND \EVEL HEIGHT RELATIVE TO OBSERVER 
S T A ~  A STOP/= STAR*' STOP KJD' 
DESCRIBE EMISSIONS 

START STOP 

EMISSION COLOR PLUME TYPE: CONTINUOUS [1 
START STOP FUGITIVE INTERMllTENT [1 

WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

POINT IN THE PLU CITY WAS DETERMINED 

DESCRIBE BACKGROUND 

BACKGROUND COLOR 

~ 3 2  STOP I 

I HAVE RECEIVED A COPY OF f HESE OPACITY OBSERVATIONS 
SIGNATURE 

TITLE DATE 

HIGHEST PERIOD 0 I ABOVE % WERE 0 
RANGE OF OPACl'IY READINGS 

AR/ 1 - . w I M m ~ . ;  I s #c. 
CERTIFIED BY DATE 

/ S P A  /~./7-c3t> 
VERIFIED BY DATE 



Visible Emission , 

ADDRESS 

CITY 

s3?6d& 
PHONE 

START STOP /FUGITIVE INTERMIITENT 

WATER DROPLETS PRESENT: ]IF WATER DROPLET PLUME: 

PROCESS E 

N& YES [I] ~AITACHED DETACHED 

STATE 

/L 

OPERATING MODE 

AJA~WL 

 POINT^^ THE PLUME AT WHICH OPACITY WAS DETERMINED 

ESCRIBE BACKGROUND 

CKGROUND COLOR SKY CONDITIONS 

WIND DIRECTION 

ZIP 1 
SOURCE ID NUMBER 

HEIGHT ABOYE GROUND LEVEL 

START ( i  STOP / - '  

HIGHEST PERIOD 0 I ABOVE % WERE 0 
RANGE OF OPACITY READINGS 

HEIGHT RELATIVE TO OBSERVER 

 STAR^^ 'STOP/M' 

- 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

MINIMUM 0 MAXIMUM 0 
OBSERVER'S NAME (PRlhKn I 

DESCRIBE EMISSIONS 

START STOP 

EMISSION COLOR  PLUME TYPE: CONTINUOUS o 

TITLE 

DATE 

VERIFIED BY DATE DATE 



Visible Emissio, * 

I SOURCE NAME 

I ADDRESS 

STATE ZIP 

- /L 

OPERATING MODE 

~ O R M A L  

OPERATING MODE 

DESCRlEEMlSSlON POINT 

ISTART SKY STOP QK)/ 
BACKGROUND COLOR SKY CONDITIONS 

START-? STOP START STOP 

WIND SPEED WIND DIRECTION 

START STOP START STOP 

AMBIENT TEMP. 

START ,- STOP 

-- 

!I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 
' SIGNATURE 

;TITLE DATE 

lservation Form 
BSERVATION DATE 

&CI Gq3 
START TIME STOP TIME ' P a  

28 0 0 0 6  58 6 0  d o  
2 9  0 0 0 0  59 0 0 ~ 0  

30 0 0 0 0  60 0 0  0 6 -  
AVERAGE OPACITY FOR 
HIGHEST PERIOD 0 ABOVE % WERE 
RANGE OF OPACITY READINGS 

I VERIFIED BY 1 DATE I 



Visible Emission Observation Form 
~BSERVATION DATE I 

S m w  -3 
STARTTIME I STOP TIME SOURCE NAME 

ADDRESS 

PHONE 

7 

EMISSION COLOR 

START STOP 

WATER DROPLETS PRESENT: 

NOH YES 

AVERAGE OPACIN FOR I NUMBER OF READINGS 

STATE 
/L 

PLUME MPE: CONTINUOUS n 
FUGITIVE INTERMITTENT 0 
IF WATER DROPLET PLUME: 

ATTACHED DETACHED 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

HIGHEST PERIOD 0 I ABOVE % WERE O 
RANGE OF OPACITY READINGS 

ZIP 

- 
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

STARTS-/~'- ktbF STOP 

DESCRIBE BACKGROUND 

START SfCY STOP x y  
BACKGROUND COLOR SKY CONDITIONS 

START &Y STOPG~Y START STOP 

WIND SPEED WIND DIRECTION 
START STOP START STOP 

AMBIENT TEMP. 

START 3z STOP 

f m E  

SOURCE ID NUMBER 

DATE 



Vfsible Emission Obseryylsion Form 
BSERVATION DATE 

>h& 
START TIME 

b 3  
STOPTIME Z! 

. 
STATE ZIP 
/L 

'HONE SOURCE ID NUMBER 

O 2  
ING MODE 

~ & A c  

)ESCRIBE EMISSION POINT 

;TART &TOP 

IEIGHT ABOVE GROUND LEVEL IHEIGHT RELATIVE TO OBSERVER 

IESCRIBE EMISSIONS 
:TART STOP 

HAVE RECEIVED A COPY OF TFIESE OPACITY OBSERVATIONS 

SIGNATURE 

DTLE DATE 

-- 

MISSION COLOR 

;TART STOP 

VATER DROPLETS PRESENT: 

YES 0 

HIGHEST PERIOD 0 I ABOVE %WERE O 
RANGE OF OPACITY RWDINGS 

MINIMUM 0 MAXIMUM 0 
OBSEIWER'S NAME ( P R I W  

PLUME TYPE: CONTINUOUS 0 
FUGITIVE INTERMITENT 

IF WATER DROPLET PLUME: 

AlTACHED DETACHED 

'OINT IN THE PLUME AT WHICH OPAClTYWAS DETERMINED 

 TAR=^^ '- STOP 

)ESCRIBE BACKGROUND 

TART ST0PS:Y 

LACKGROUND COLOR SKY CONDITIONS 

i T A R T G m  STOP/- Y START STOP 

VlND SPEED WIND DIRECTION 

;TART STOP START STOP 

MBIENT TEMP. 
;TART STOP 



Wsibie Emission 
SOURCE NAME 

r 1 

Obsemtion Form K , t J d  
~BSERVAT~ON DATE 1 START TIME 1 

3 
STOPTIME 1 

,025 

CIM STATE ZIP 

,CrWeL/ItCci /I 
PHONE SOURCE ID NUMBER 

START & f l u r a  
, 

STOP s m  I 
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 

START,&&- STOP STARI~ 'STOP/- ' 

DESCRIBE EMISSIONS 

START STOP 

EMISSION COLOR PLUME W E :  CONTINUOUS 0 
START STOP FUGITIVE INTERMITENT 
WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NOH YES n IATTACHEO DETACHED 
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

START5i/o1 - STOP-- 

DESCRIBE BACKGROUND 
START STOP SCC >, 
BACKGROUND COLOR SKY CONDITIONS 

START STOP G W Y  START STOP 

WINO SPEED WIND DIRECTION 

START STOP START STOP 

AMBIENT TEMP. 

START 3 3  STOP 

L 
COMMENTS 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

TITLE DATE 

2 9 6 0 0  59 0 0 0 0  
30 60 0 0 0 0  

AVERAGE OPACITY FOR NUMBER OF READINGS 
HIGHEST PERIOD 0 I ABOVE %WERE 0 
RANGE OF OPACITY READINGS 

MINIMUM 0 MAXIMUM0 
OBSERVER'SUAME IPRINTI / ' 



V?sfble Emfssfon Obse~at fon  Form 23xnhl 1 7 1 ~ 3  
~BSERVAT~ON DATE 1 STARTTIME I - 

STOP TIME 

ADDRESS 

PLUME TYPE: CONTINUOUS 

THE PLUME AT WHICH OPACITY WAS DETERMINED 

SCRIBE BACKGROUND 

BACKGROUND COLOR , SKY CONDITIONS 

START,&W STOP (- START STOP 

WIND SPEED WIND DIRECTION 

START STOP START STOP 

AMBIENT TEMP. 

START 32, STOP 

AR/ / - ~~&di'~x/7ctLpL" DATE .. 

VERIFIED BY DATE 



Visible Emission 

C I N  STATE ZIP 
~ ~ H ? L I ~  G /L 

PHONE SOURCE ID NUMBER 

POINT IN THE PLUME AT WHICH OPACllY WAS DETERMINED 

STARTS* '- STOP SA- 
DESCRIBE BACKGROUND 

S T A W  J ~ Y  STOP SKY 
BACKGROUND COLOR SKY CONDITIONS 

S T A R T G ~ Y  STOF&W START STOP 

WIND SPEED WIND DIRECTION 

START STOP START STOP 

AMBIENT TEMP. 
START 32- STOP 

HIGHEST PERIOD 0 I ABOVE %WERE 0 
RANGE OF OPAqTY READINGS P 

( MINIMUM 0 I 
i NhME (PRINT) 7 

SIGNATURE 

TITLE DATE 

I ~ N V ~ R - ~ K E A V ~ N C .  
CERTIFIED BY 

DA%-/7-Ln> 

VERIFIED BY DATE 



Vlstble Emissto~ 
SOURCE NAME 

ADDRESS 

OPERATING MODE &I@- 

I / O i m q ~ -  @ 
L EQUIPMENT 

lSSlON POINT 

DESCRIBE EMISSIONS 

EMISSION COLOR LUME TYPE: CONTINUOUS 0 

OPLET PLUME: 

START STOP 

*m L6Cw-oa Lke 

COMMENTS 

RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

TITLE DATE 

HIGHEST PERIOD 0 1 ABOVE %WERE j3 
RANGE OF OPACITY RE4DINGS 

MINIMUM 0 1 

DATE 
10-17-m A 

VERIFIED BY DATE 



COMMENTS 

I HAVE RECEIVED A COPY OF THESE OPACIN OBSERVATIONS 

SIGNATURE 

TITLE DATE 

HIGHEST PERIOD I ABOVE % WERE /z 
RANGE OF OP&ITY READINGS 

MINIMUM 0 MAXIMUM /n 
I nase: 

CERTIFiED BY DATE 

VERIFIED BY DATE 



Wsible Emission 

STATE 
tc " b / o U  

PHONE / SOURCE ID NUMBER 

, p/3-6.1< - (So6 I / 9 4 8 ~  A f i  
PROCESS EQUIPMENT (OPERATING MODE - A h k m  
CONTROL EQUIPMENT OPERATING MODE 

- 
1 HAM: RECEIVED A COPY OF THESE OPACIM OBSERVATIONS 

SIGNATURE 

TITLE DATE 

MINIMUM 0 MAXIMUM -5 

CERTIFIED BY DATE 
I 

VERIFIED BY I DATE 



Msfble Emission Obsemtion Form 

t 
I M - w ec. 
R ~ T I V E  TO OBSERVER 

START  TOP 75 
DESCRIBE EMISSIONS 

START /t/m / STOP ,&&/( 

SOURCE NAME 

, f /Ar . f t ju /& .,@ & I  - v d  <%/-,- / 4 LI/ jb 

AODRESS 

h ( 2  I Ud//'&/+ ,Cf. 4 
Cl7Y I 

~ L / ~ M ~  

PHONE 

~~,WION COLOR (PLUME TYPE: CONTINUOUS 

~BsERVAT~ON DATE START TIME STOP,TIME 

t i -2 9- O o /,,r/d 422 I .gg /" 
0 15 30 4 5 y  0 15 30145 

MlN 

STATE UP 

i~ I &OP/ 
SOURCE ID NUMBER 

NO W YES o IAHACHEO [II OETACHEO a 
POINT IN THE PLUME AT WHICH OPACllY WAS DETERMINED 

START b a s -c STOP 6 @sf 
OESCRIBE BACKGROUND 

START 0 ~ 4 r  f l  s t STOP / ~ U ~ V C ~ J  
SKY CONDmONS 

START$! STOP MA 
WATER DROPLETS PRESENT: 

WIND SPEED WIND DtRECTlON 

START f i /  STOP 13 START ,A/ STOP&'-& 

i u ~ m ~ .  ~MERMITTENT O 
IF WATER DROPLET PLUME: 

I H A M  RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE - 
TITLE OAT E 

HIBHESTPERIOD I ABOVE % WERE O 1 
RANGE OF OPACITY READINGS 1 

CERTIFIED BY 

VERIFIED BY 

DATE 

DATE 



Visible Emission Oh 

EMISSION COLOR PLUME TYPE: CONTINUOUS 0 
 START^ STOP //A FUGITIVE ~NTERMITTENT a 
WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NO [9' YESO IATTACHED II DETACHED CI 
POINT IN TjiE PLUME AT WHICH O P A C V  WAS DETERMINED 

START S' -( STOP &&, 
DESCRIBE BACKGROUND 

S ~ R T  f l ~ f  (t Q < t STOP m/ /4  - 
SKY CONDmONS 

START UJ STOP & [.za , 
WIND SPEED WIND DIRECTION 

START 5 STOP 1 START STOP d-&' 

COMMENTS 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

I ABOVE %WERE HIGHEST PERIOD 
RANGE OF OPACIN READINGS 

CERllFlED BY DATE 

VERIFIED BY DATE 



EMISSION COLOR PLUME TYPE: CONnNUOUS 

WATER DROPLETS PRESENT: If- WATER DROPLET PLUME: 

POINT IN THE PLUME AT WHICH OPAC 

WIND DIRECTION 

AMBIENT TEMP. 



P I . ~ / / P ~  p a ,  
ADDRESS 

i /z/ u&c.y 5x 
ClTY STATE 

5 & v l l ; 6  I / .  
fl , 

PHONE ' SOURCE ID NUMBER 

& 6 . -  I /4?4,BLf,454 l 
PROCESS EQUIPMENT OPERATING MODE 

, F A F  M d  k &Q/ 

ISTART I< STOP 75 IS TART^^ STOP 7.g 
DESCRIBE EMISSIONS 

START /L/pk/& STOP 

EMISSION COLOR IPLUME WE: CONTINUOUS 

START /i/k STOP A'A FUGITIVE ~ T E R M I ~ N T  O 
WATER DROfLETS PRESENT: IF WATER DROPLET PLUME: 

1  NO^- YES 0 IAT~ACHED a DETACHED 0 
WtNT IN THE PLUME AT WHICH OPACllY WAS DETERMINED 

START 601. C STOP 649 f 
DESCRIBE BACKGROUND 

START d ~ / 4 ~ ' @ d 9 f  STOP /3 y(y (1 85 f- 
SKY CONDITIONS 

STARTSu STOP & I P d  
WIND SPEED WIND DIRECTION 

STOP / 3  START ,U STOPJ-66 
AMBIENT TEMP. 

START ' 5 2  STOP 3 b 
~L~~ A m v r Y d l n a r  

k E  RECEIVED A COPY OF THESE OPACllY OBSERVATIONS 

HIGHEST PERIOD I ABOVE %WERE 0 
RANGE OF OPACITY READINGS 

MINIMUM 3 MAXIMUM 0 

OROANKATION 

SIGNATURE CERTIFIED BY DATE 

rmE 
I 

VERIFIED BY DATE DATE 



Visible Ernissior 
SOURCE NAME 

P sIL*-t/ k iu/rr co 4 

ADDRESS 

E l  4 3f. 
C W  STATE 

/L 
zip rrtr i r  & 6/09/ 

PHONE SOURCE ID NUMBER 

~ [ g =  624-2300 I / 44 B / ~ / A  
PROCESS EQUIPMENT .- m 

OPERATING MODE 

t R F  &l- h a /  
CONTROL EQUIPMENT OPERATING MODE - 

Mot h a  f - 
ISIU(TA&L II~~=OP hUI/A/lrO f. 

1 

HEIGHT A B O ~ ~ R O U N D  LEVEL HEIGHT ~EUTIM TO OYERVER . r 
STARTI< STOP -75 START '74 &TOP 7g  
DESCRIBE EMISSIONS 

START ,&@&v STOP 

EMISSION COLOR  PLUME TYPE: CONTINUOUS 
 START^'^ STOP FUGITIM W~ERMIITENT 
WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

BACKGROUND COLOR , I 

SKY CONDITIONS 
START dhih STOP (~ikrk START CLIO CL/ STOP P I 
WINO SPEED WIND DIRECTION 

START ,2 STOP / 3 START STOP d-fU 
AMBIENT TEMP. 

START 

T 

I HAM: RECENED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

TnLE DATE 

rrvation Form 0 

1 I I I J 

30 I 60 I I 
AVERAGE OPACITY FOR NUMBER OF READINGS 
HIGHEST PERIOD I ABOVE % WEREO 
RANGE OF OPACITY READINGS 1 

MINIMUM 0 MAXIMUM 0 
OBSERVER'S NAME IPRINn 

CERTIFIED BY DATE 

VERIFIED BY DATE 



Visible Emissior r SOURCE NAME A 

PRQCESS EQUIPMENT 
145  BRA t 

IOPERATING MODE &Lnf A/ol-hn / 
C O ~ O L  EQUIPMENT OPERATING MODE 

START 7 g  STOP 75 
DESCRIBE EMISSIONS 

START I f i d  i STOP .&ON-( 
EMISSION COLOR PLUME TYPE: CONTINUOUS 

STARTA~ A STOP ,dA FUGITNE ~ T E R M ~ N T  
WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

NO YES a AlTACHED a DETACHED 
POINT INTHE PLUME AT WHIC 

START hasr 
DESCRIBE BACKGROUND 

STARTBVCP & a d  STOP 0 U ~ t - d  a r t  
BACKGROUND COLOR , 
START~PW/ S T O P & ~ I ~ J  

WINO SPEE~ 

START+# STOP 5 START f STOP& w 

 HAM. RECEIVED A COPY OF TMSE OPACITY OBSERVATIONS 

SIGNATURE 

T l n E  DATE 

3bseryyltion Form 
w 



Mstble Emission Oh 
SOURCE NAME 

h Thy/ 4 M/Y+ r n ,  
,- 

ADDRESS 

rzr M / e l / d ~ +  5 f  

I 
CllY r STATE 

&A&! 610 91 

ROCESS EQUIPMENT OPERATING MO 

WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

 NO^ YES II AWHED a DETACHED o 
POINT IN THE PLUME AT WHICH OPACITY WAS DElZRMlNED 

START ,h QS 9 STOP bar + 
DESCRIBE BACKGROUND 

a r n ~ ~ o v w ~ s . s t  STOP ~ ~ + r a a J  

 WIND SPEED WIND DIRECTION I 
1 [START .S STOP 5 START f  STOP^. ( h ~  I 

AMBIENT TEMP. t 

START i; 5 )  STOP 3 8 
Y 

COMMENTS 

HAVE RECElVED A COW OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

TITLE DATE 

M8LEhUDOC lm 

tservation Form 

0 15 30 4 5 y  0 15 30 45 
MIN 

0 0 0 0  31 0 0 ( J O  

= lo lo lo In I a I I 
AVERAGE OPACITY FOR 1 NUMBER OF READINGS - - 

HIGHEST PERIOD ( ABOVE % WERE 0 
RANGE OF OPACI7Y READINGS I 

I 
CERTIFIED BY DATE 

1 

VERIFIED BY DATE 1 
C 



Vfsfble Emfssto? 
IsoUftC~ NAME 

STATE ZIP 

/ L  I b / o . ~ /  
SOURCE ID NUMBER 

SW- 63< -%OO 
PROCESS EQUIPMENT 

/$%la AA r 
OPERATING MODE 

E R F  /z/n,, ho / 
~CO,NTROL EQUIPMENT OPERATING MODE 

- - 

, S T A R T ~ ~ ' / ~ / A  C Q ~ ~ S T O P  6 U ,L/,,L4 're S f 
HEIGHT ABOW~ROUND LFVEL HEIGHT RECAW TO OBSERVER 

START 74 STOP Y C START% ;TOP 76 ' 
DESCRIBE EMISSIONS 

START &,va STOP d a m  
EMISSION COLOR . , IPLUME TYPE: COMINUOUS a 
STARTA/A STOP /I// ~ u o m  B%NTERM~NT a 
WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: - 

NO 19/ YES c] (ATTACHED a DETACHU) o 
INT IN ,THE PLUME AT WHICH OPACV WAS DETERMINED 

DESCRIBE BACKGROUND 

S T A R T B W r  4 4 s f STOP ~ ( / i r c c ~ d  

WIND SPEED 
4 

WIND DIRECTI?N 

STARTS STOP .  START^^ w STOP,+ w J 

AMBIENT TEMP. 

 START,^^ ' STOP *W 

I HAVE RECEIVED A COPY OF THESE OPACrPl OBSERVATIONS 
SIGNATURE 

TITLE DATE 

w 
rvotion Form 

30 10101010 * l o l o l  
AVERAGE OPAClN FOR 

o In 
NUMBER OF READINGS 

HIGHEST PERIOD I ABOM. % WERE 0 
RANGE OF OPACIN READINGS 

CERTIFIED BY DATE 

VERIFIED BY DATE 



N STATE 
\L 

O I M  IN THE PLUME AT WHICH OPACITY WAS D m R M I N E D  
TART ha s 4 
lESCRlBE BACKGR 

Observation Form 
w 

YIND SPEED 
# 

WlNO DIRECTION 

 ART.^ STOP START ,d- L*/ STOP ~ -dl 
M I E N 1  T Y P .  3 

TART 3 (r STOP 3 

HIGHEST PERIOD 1 ABOVE % WERE n 
RANGE OF OPAClM READINGS 

HAVE RECEIVED A COPY Off  HESE OPACIM OBSERVATIONS 
SIGNATURE CERTIFIED BY DATE 

VERIFIED BY DATE I lnE  DATE 



PROCESS EQUIPMENT OPERAT~NGMODE 

&/13 ,c A h -  147 d 
CONTROL EQUIPMENT OPERATING MODE 

DESCRIBE EMISSIONS 

START /2/0M2 STOP h ' ~ / l / 4  
EMISSION COLOR (PLUME TYPE: CONTINUOUS a 

STOP ,4 A 7 
START A / 4 F U G ~ ~ ~ G N T E R M ~ E N T  a 
WATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

 NO^ v ~ s a  ATTACHED a DETACHED a 
POINT IN THE PLUME AT 

START h~ < 
DESCRIBE BACKGROUND 

S T A R T O ~ ~ P ( ~  0 g t  STOP O U Q ~  (O a s 
BACKGROY D COLOR ' SW CONDmONS 

t 
STARTUJ hlk SToplb Ill f ,  START &/I fk 
WIND SPEED WIND DIRECTION 

START $ STOP 5 STARTH- (Xj STOPAI'~ d 

-- 

HAM: RECEIVED A COPY OF THESE OPAClfY OBSERVATIONS 

llGNATURE 

TmE DATE 

CERTIFIED BY DATE 

VERIFIED BY DATE 



Visible Emfssion Obselyclnon Form u 

PHONE 
J SOURCE ID NUM0ER 

( g / ~ - b h < a 5 c ~ o  I 195 818 
PROCESS EQUIPMENT OPERATING MODE 

E & F  moi- h a  I 
CONTROL EQUIPMENT OPERATING MODE 

AMBIENT fEaMP. 
9 c  START^,^ S O P  . 

( HAVE RECEIVED A COPY OF THESE OPACIM OBSERVATIONS 

SIGNATURE CERTIFIED BY 

VERIFIED BY TITLE 

DATE 

DATE DATE 



Visible Emfsston Obd 
SOURCE NAME 

? 

/U/I-P POL 
ADDRESS 

I N  ~ ~ Q I I ~ C ~  s tr 
STATE ZIP 

IL I 6 / 0 ~  l 

. '  
hi \dl AI e 44 5  TOP 

HEIGHT ABOVE ~ O U N D  LEVEL HEIGHT RE& TO OBSERVER 

START 75 STOP 7 5  START^^^ STOP? 5 
DESCRIBE EMISSIONS 

START NONQ STOP /JOdf 
EMISSION COLOR ~PWME TYPE: CONTINUOUS 

NOW YESO (ATTACHED [I DETACHED 0 
ME AT WHICH OPACrrY WAS DETERMINED 

OESCRIBE BACKGROUND 

START ~uij-cas t STOP s ~ c t c r , ~ ~ t  
BACKGROUND COLOR SKY CONDmONS , I / , N  1 w-- 
S T A R T G V ~  STOP 6 rq V START& y-d r /   STOP^ v 
WINO S P E E ~  WIND D I R E ~ O N  / 

STARTNA STOP &A 
WATER DROPLETS PRESENT: 

# 

START STOP START.- k- STOP &E 
AMBIENT TEMP. 

C 0 
START '33 STOP 3.5 

FUGITIVE ~ N T E R M ~ N T  0 
IF WATER DROPLET PLUME: 

c k n + w L .  

COMMENTS 

!matior. ,,. 
IBSERVATION DATE 

I HAVE RECEIVED A COPY OF THESE OPACIN OBSERVATIONS 

SIGNATURE 

. Li,."... 
STOP TIME- 

rn 

AVERAGE OPACITY FOR 1 NUMBER OF READINGS 

OAT E 

HIGHEST PERIOD I ABOVE % WERE 0 
RANGE OF OPACITY READINGS 

CERTIFIED BY 

VERIFIED BY 

DATE 

DATE 



SOURCE NAME t 
I 

hfl)w2<i&V A/-+'/ h54#-4 Po* . 

ECESS EQUIPMENT  OPERATING MOOE I 

DESCRIBE EMISSIONS 

START ~ / u H 4  STOP /L'pAy 
EMISSION COLOR PLUME TYPE: CONTINUOUS 0 
STARTAC~ STOP A?',# 

sentarion Form 

R DROPLETS PRESENT: IF WATER DROPLET PLUME: 

AT WHICH OPAC S DETERMINED I [ ;  

SCRIBE BACKGR 

MCKGROUND COLOR S W  CONDlTYONS 

AMBIENT TEMP. 

& % U = L m -  a n r r l d r r d ) l n r r  



Visible Emtssfon 
' SOURCE NAME I 

n~op+lw.&w Stre) $ ~Virg (1.0 
ADDRESS 

da l l a te  S T .  
7 

CITY- . \ STATE 

.- , 9 4 ~ ~  IL I / 
40NE / SOURCE ID NUMBER 

lOCESS EQUIPMENT OPERATING MODE 

Et4 L= 
' 

/Z/OW+IU/ 
3NTROL EQUIPMENT OPERATING MODE 

JATER DROPLETS PRESENT: IF WATER DROPLET PLUME: 

 NO^ YES [7 ATTACHED DETACHED 

ME AT WHICH OPACKW WAS DETrRMlNED 

STOP * 

UCKGROUND COLOR SKY CONDITIONS @ icudf I 

rMBIENT TEMP. 
;TART,?+ STOP 3 5 ' 

sbL0p.y;aalL.r 

COMMENTS 

1 HAM RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 

SIGNATURE 

lllLE DATE 

HIGHEST PERIOD 1 ABOVE % WERE 
RANGE OF OPACITY READINGS 



Msibie Emfssion 
SOURCENAME . L 

ADDRESS 

I f l 4 1 h - t ~  St', . 
- - 

CrrY . STATE 

I / ,  , I 

{ONE SOURCE 10 NUMBER 

3 ~ - b . d 5 0 0  1 , 45$1QA/ l r  

rART d# - STOP FUGITIVE ~ N T E R M ~ N T  a 
/ATER DROPLETS PRESENT. IF WATER DROPLET PLUME: 

COMMENTS 

I HAM RECEIVED A COPY OF THESE OPACIN OBSERVATIONS I 
SIGNATURE 

TITLE DATE 

YISSL~MS.DOC im 

30 60 I I 
AVERAGE OPACITY FOR ) NUMBER OF READINGS 
HIGHEST PERIOD I ABOVE %WERE n 
RANGE OF OPACITY REAOINGS 

CERTIFIED BY OATE 
I 

VERIFIED BY DATE 



Visible Emfssion Observanon Form 
t ~BSERVATION DATE 

ADDRESS 0 ( 1 5  30 45 

I 

w - -  
PROCESS EQUIPMENT  OPERATING MODE stakt I f / r w t ,  . - i i -. i A i a i 

=OL EQUIPMENT JOPERATING MODE I 

MBIENT TEMP. d 
? A R - ~  ' STOP 3 7 

1 HAVE RECEIVED A COPY OF THESE OPACIM OBSERVATIONS 

i SIGNATURE 
I 

l- DATE 

CERTIFIED BY I DATE 

VERIFIED BY DATE 



ADDRESS jz/ bU't/~&Y 5-f-t 
c m  t STATE 

5 k r IP? IL 
PHONE SOURCE ID NUMBER 

= , Y / s - ~ ~ ~ ~ s o o  1 195,Y,&+,4T 
PROCESS EQUIPMENT 

/ 
OPERATING MOD 

. E . 4 k  & H / - / Y ~  
CqNTROL EQUIPMENT 

7 
OPERATING MODE 

DESC BEE SqIONPOlNT 

STAR$U$!A W&TOP XUI );II$ L J C I ~  
HEIGHT ABOVE~ROUNO LEVEL (HEIGHT R&TM TO OBSERVER 
 START^.^ STOP 75 [STARTY SSTOP 75 
DESCRIBE EMISSIONS 

START & d M i  STOP /t/9 /L/4 
Imrssro~ COLOR IPUME MPE:,COMINUOUS I 
START/I/ A STOP /I/A FUGM ~MERMIRENT 0 , 

WATER DROPhETS PRESENT: IF WATER DROPLET PLUME: 

AMBIENT TEMP. 
?ART 37' STOP 37' 

I HAM: RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 
4 

SIGNATURE 

lWLE DATE 

HIGHEST PERIOD ( ABOVE % WERE 0 
RANGE OF OPACITY READINGS I 

CERTIFIED BY 

VERIFIED BY 

DATE 

DATE 





Appendix C 
Northwestern Steel and Wire: 654-1 3 

Test Dates: 1 1/29, 1 1/30 & 12/1/00 

Furnace Operational Data 





#8 FURNACE 0P.ERATlON DATA 

DURING COMPLIANCE TESTING 

November 29,30, and December I, 2000 



~ N 1 3 0  ( 2 0 0 0 )  
EAF Heat ~epok 

BATE //- 97- C U  SHIFT 2. 5 
FURNACE 
DELTA HEAT # /a 



Page: 1 Document Name: untitled 

L823 1129 81260 FINAL ALLOY ADDITIONS AND CHEMISTRY FOR HEAT NO. 81260 

RECARB 
E'E MN 
SI 75 
SI MN 
ALUM NOTCH BAR 
CA SI 

CA ROD 

FE v 
BORON 
DCA 
FE TI 
SULGON 
CA C2 
LIME 
FE CB 
SI C 
MGO 

AIM STERCG 

A FINAL STERCG 

B FINAL I CR .I140 
I MO .0210 
I SN .0100 
I AL .0035 
IV ,0306 
I B 
I TI .a040 
I NB .0015 
I N2 ,0089 
I W .0039 
I CA .0017 

TENS.l TENS.2 YLD PT1 YLD PT2 ELONGl EL0 

("F13" FOR SEMI-FINISH PRODUCTION) ( B  
- 0  

Date: 12/05/2000 Time: 1:46:llPM 

0 



JN130 ( 2 0 0 0 )  
EAF Heat R e ~ o r t  

'URNACE 
XLTA HEAT # 

U D L E  ADDmONS: TAPPED GRADE: other 
Recarb FeMn SiMn SI75 A1 FeV FeB CaC2 A n S W  

qemarks: 



Paqe: 1 Document Name: untitled 

L823 1129 81261 F.INAL ALLOY ADDITIONS AND CHEMISTRY FOR HEAT NO. 81261 

ADDITION TYPE FCE STIR I FINAL CHEMICAL ANALYSIS 
I A HEAT B HEAT 

RECARB 550 1 c .I61 
FE MN 100 I S .030 
SI 75 200 I MN . 7 5  ' 

SI MN I p . 0 1 7  
ALUM NOTCH BAR I SI .2360 
CA SI I CU .2900 

CA ROD 190 I NI .0790 

AIM STERCG 

A FINAL STERCG 

B FINAL FE V 220 I CR -0800 
BORON I MO .0200 
DCA 900 I SN .0120 
FE TI I AL .0038 
SULGON I V .0315 
CA C2 1 5 0  I I3 
LIME 1100 3000 I TI .0002 
FE CB I NB .0011 
SI C 250 I N2 .0092 
MGO 500 I W .0031 

ICA .0024 
TENS.1 TENS.2 YLD PT1 YLD PT2 ELONGl EL0 

NG2 
I A .O 

- 0  
( "F13" FOR SEMI-FINISH PRODUCTION) I B .O 

.o 

Date: 12/05/2000 Time: 1:46:44PM 



~ N 1 3 0  (2000)  
EAF Heat R e ~ o r t  

3ATE 
FURNACE 
JELTA HEAT # 

Heat# CX/2 d.2. 
Gmde A#.?& 

Ladle # 

Burner Profile 

TIME LADLE ORDER 

TIME UDLE REC. 

I I I I I I I 
LADLE ADDmONS: TAPPED GRADE: f l H  3 L, 1 other 



Page: 1 Document Name: untitled 

L823 1129 81262 FINAL ALLOY ADDITIONS AND CHEMISTRY FOR HEAT NO. 81262 

ADDITION TYPE FCE STIR I 

RECARB 100 I C 
FE MN 300 I s 
SI 75 300 200 IMN 
SI MN 9500 I P 
ALUM NOTCH BAR I SI 
CA SI I CU 
CA ROD 190 I NI 
FE V 360 I CR 
BORON I MO 
DCA I SN 
FE TI I AL 
SULGON 2000 I V 
CA C2 250 
LIME 1000 4500 

I B 
I TI 

FE CB INB 
SXC 250 I N2 
MGO 500 I w 

1 CA 
TENS 

NG2 
I A 

.O 
("F13" FOR SEMI-FINISH PRODUCTION) I B 
.O 

FINAL CHEMICAL ANALYSIS 
A HEAT B HEAT 
.lo4 
.022 
.99 
.011 
-2300 
.2410 AIM AH36 
.0700 A FINAL AH36 
.0700 B FINAL 
.0210 
.0110 
.0039 
.0529 

-0009 
.0017 
.0088 
.0040 
.0021 

1 TENS.2 YLD PT1 YLD PT2 ELONGl EL0 

Date: 12/05/2000 Time: 1:47:01PM 



JN130 ( 2 0 0 0 )  
EAF Heat Re~ort  

FURNACE 
DELTA HEAT # 

Burner Profile 

?marks: 



Page: 1 Document Name: untitled 

L823 1130 81271 FINAL ALLOY ADDITIONS AND CHEMISTRY FOR HEAT NO. 81271 

ADDITION TYPE FCE STIR 
---------------------------------- I 

I 
RECARB 1 c 
F'E MN I S 
SI 75 1300 200 I MN 
SI MN 2740 400 I P 
ALUM NOTCH BAR I SI 
CA SI 1 cu 
Q 
CA ROD 280 I NI 
Q 
EX V I CR 

FINAL CHEMICAL ANALYSIS 
A HEAT B HEAT 
.040 
.020 
.35 
.009 
.lo80 
.I960 AIM C1006I 

A FINAL C1006I 

B FINAL 
BORON 
DCA 1300 
FE TI 
SULGON 
CA C2 150 100 
LIME 1100 4000 

1 
I 
I 
I 
I 
I 

FE CB I NB -0020 
MGO 1000 I N2 .0072 

I W .0003 
ICA .0019 

TENS.l TENS.2 YLD PTI YLD PT2 ELONGl EL0 
NG2 

I A .O 
-0 
("F13" FOR SEMI-FINISH PRODUCTION) IB .O 

- 0  

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



EAF Heat Re~or t  
DATE 
FURNACE J- 
DELTA HEAT # &l r7, 

Scrap Recipe 
HEEL IPmv. Heat * I 

Burner Profile CHG.WT. I~urnnt t i~ .>  1 *.?& 



Page: I Document Name: untitled 

L823 1130 81272 FINAL ALLOY ADDITIONS AND CHEMISTRY FOR HEAT NO. 81272 

ADDITION TYPE FCE STIR I FINAL CHEMICAL ANALYSIS 

RECARB 
E'E MN 
SI 75 1100 100 
SI MN 2400 300 
ALUM NOTCH BAR 
CA SI 
Q 
CA ROD 280 
Q 
m v 

I A HEAT 
I C -044 
1 S .015 
I MN .36 
I P .010 
I SI -1000 
I CU .I850 

I CR 
BORON I MO 
DCA I SN 
FE TI I 
SULGON 3000 1 v 
CA C2 150 100 I B 
LIME 1000 6000 1 TI 
FE CB I NB 
SIC 100 I N2 
MGO 1000 I W 

ICA 
TENS. 1 

NG2 
I A 

.o 
("F13" FOR SEMI-FINISH PRODUCTION) I B 
.O 

.0510 

.0140 

.0160 

.0031 

.0019 

.0002 

.0016 

.0082 

.0004 

.0020 
TENS. 2 

B HEAT 

AIM C1006I 

A FINAL C1006I 

B FINAL 

YLD PT1 YLD PT2 ELONGl EL0 

.o 

.o 
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~ 8 2 3  1201  81279 FINAL ALLOY ADDITIONS AND CHEMISTRY FOR HEAT NO. 81279 

AIM A36T 
A FINAL A36T 
B FINAL 

ADDITION TYPE FCE STIR I FINAL CHEMICAL ANALYSIS 
1 A HEAT B HEAT 

RECARB 300 I C . I 5 6  
FE MN I S .024 
SI 7 5  1300 I MN . 7 3  
SI MN 6980 1 p .012 
ALUM NOTCH BAR I SI .2410 
CA SI I CU .2200 
CA ROD 190  I NI . l o 3 0  
FE V I CR .0780 
BORON 1 MO .0250 
DCA 700 1 SN -0120 
FE TI IAL .0032 
SULGON Iv .0026 
CA C2 150 I B 
LIME 1100 3000 I TI -0012 
FE CB I NB .0017 
SI C 250 I N2 .OD82 
MGO 500 I W .0005 

I CA .OO22 
TENS.l TENS.2 YLD PT1 YLD PT2 ELONGl EL0 

NG2 
I A .O 

. o  
("F13" FOR SEMI-FINISH PRODUCTION) IB . o  
- 0  

Date: 12/05/2000 Time: 1:53:52PM 
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L823 1201 81280 FINAL ALLOY ADDITIONS AND CHEMISTRY FOR HEAT NO. 81280 

ADDITION TYPE FCE STIR 1 FINAL CHEMICAL ANALYSIS .................................. I A HEAT B HEAT 
RECARB 300 400 I C .I65 
FE MN 600 I s .028 
SI 75 1400 I MN .76 
SI MN 7200 I P -010 
ALUM NOTCH BAR 
CA SI 
CA ROD 
FE V 
BORON 
DCA 
FE TI 
SULGON 
CA C2 
LIME 
FE CB 
SIC 250 
MGO 500 

NG2 

AIM A36T 
A FINAL A36T 
B FINAL 

I TI .0011 
I NB .0022 
I N2 .0069 
I w .0002 
I CA .0022 

TENS.l TENS.2 YLD PT1 YLD PT2 ELONGl EL0 

I A 
.o 
("F13" FOR SEMI-FINISH PRODUCTION) ( B  
-0 

Date: 12/05/2000 Time: 1:54:01PM 
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L823 1201 81281 FINAL ALLOY 

ADDITION TYPE FCE STIR 
----------------------------__________________________________-____________________________________________________________________-- 

RECARB 300 600 
FE MN 1200 

ADDITIONS AND CHEMISTRY FOR HEAT NO. 81281 

FINAL CHEMICAL ANALYSIS 
A HEAT B HEAT 

C .I60 
S .02 6 

SI 75 1000 450 I MN .70 
SI MN 5800 1 p .011 
ALUM NOTCH BAR I SI .2080 
CA SI I CU .2730 
CA ROD 190 I NI .0840 
FE V I CR .0680 
BORON 1 MO .0250 

AIM A36T 
A FINAL A36T 
B FINAL 

DCA 
FE TI 
SULGON 
CA C2 
LIME 
E'E CB 
SIC 250 

I CA .0019 
TENS.l TENS.2 YLD PT1 YLD PT2 ELONGl EL0  

NG2 
I A .O 

.o 
("F13" FOR SEMI-FINISH PRODUCTION) 1 B .O 
-0 

Date: 12/05/2000 Time: 1:54:28PM 
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Appendix D 
Northwestern Steel and Wire: 654-1 3 

Test Dates: 1 1/29, 1 4/30 & 12/1/00 

Test Eauinment Calibration Data 
and QA/QC Procedures 
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Model #: APEX 
Serial #: 61 1209 

AH 

(in H20) 

2.10 

2.10 

2.10 

DRY GAS METER READINGS 

Volume Volume Volume 
Time Initial Final Total 

(min) (cu ft) (cu ft) Jcu ft) 

ARI ENVIRONMENTAL, INC. 
EPA Method 5 

Model 522 Meter BOX Calibration 
Post-Test Orifice Method 

English Volume Units, English K' Factor 

Date: 12/4/00 
Barometric Pressure 29.79 in Hg 

10.0 495.21 5 503.388 8.173 Initial> 
Final > 

10.0 503.388 51 1.565 8.177 Initial> 
Final > 

10.0 51 1.565 5 19.743 8.178 Initial> 
Final > 

CALIBRATION ORIFICE READING 
Temperature 
Tmi Tmo Ambient Temperature 
Inlet Outlet Orifice K' FACTOR Vacuum Initial Final Average 

( d e ~  F) d e  F Serial No (number) {in Hg) (deg F) d e  F ( d e ~  F) 

METER FLOW ORIFICE FLOW FACTOR, Yc 
(cu ft) (CU ff) (number) 

8.223 1 8.12 0.988 

8.21 15 8.13 0.990 

8.2008 8.12 0.990 

AVERAGE METER CALIBRA TION FACTOR, Yc 0.989 
FULL TEST CALIBRATION FACTOR, Yd 1.002 

AH@ 

(in H20) 
1.77 
1.77 
1.77 

% DIFFERENCE: 1.3 (+or- 5 0 %  allowable) 



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

Meter Box: APEX61 1209 
Calibrator: Met 
Date: 12/4/00 
Barometric: 29.79 
Ambient Temp: 64 
Reference Thermometer: Altek Thermocouple Source 

Reference 
Temperature 

Altek 

Reference 
Temperature 

Altek 

Inlet inlet 
- 1 NIA 

rhermometerl Difference 
Temperature I (%) mean 

Filter Filter 
- 1 NIA 
97 3.0 
199 0.5 
299 0.3 
395 1.3 
496 0.8 

Temperature ( ( O h )  mean 
Oulet Oulet 

- 

-1 NIA 

Temperature I (%) mear 
Exit Exit 
- 1 NIA 

rherrnometerl Difference 
Temperature I (%) mean 

Probe Probe 
-1 NIA 

Thermometer1 Difference 
Temperature ( (%) mean 

Aux Aux 
-1 NIA 

Thermometer1 Difference 
Temperature I (%) mean 

Stack Stack 



Model#: Apes 
Serial #: 604 178 

D 

rn Time 
(in H20) 

1.80 1o.0 

1.80 10.0 

1.80 10.0 

DRY GAS METER READINGS 

Volume Volume Volume 
Initial 
(CU ft) 

1 16\33 

lX.055 

131.028 

Final Total 
(cu ft) (cu ft) 

24.055 7.922 

32.028 7.973 

7.957 

ARI ENVIRONMENTAL, INC. 

EPA Method 5 
Model 522 Meter Box Calibration 

Post-Test Orifice Method 
English Volume Units, English K' Factor 

Date: 12/4/00 
Barometric Pressure: 24.90 in Hg 

CALIBRATION ORIFICE READING 
Temperature 

Tmi Tmo 
Inlet Outlet Orifice K' FACTOR Vacuum 

( d e ~  I?) d e  Serial No (number) lin Hg) 

Initiab 57 5.1 63 

Find z 63 56 

Initial> 6 1 5 7 63 

Final z 65 5 8 

Initial> 64 5 8 63 

Final > 68 5 9 

METER CALIBRATION 
METER FLOW ORIFICE FLOW FACTOR, Yc 

(CU ft) (CU ft) (number) 
8.1098 8.20 1.011 
8.1 189 8.20 1.010 
8.07 16 8.20 1.016 

A VERAGE METER CALIBUTION FACTOR, Yc 1.012 
FULL TEST CALIBRATION FACTOR, Yd 1.008 

(in H20) 
1.47 
1.47 

1.47 

Ambient Temperature 
Initial Final Average 

/deg F) (dee F) fdeg F) 

57 5 7 57.000 

5 7 5 7 57.000 

57 5 7 57.000 

/+nr-  5.0% allowable) 



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

Meter Box: Apex 604 178 
Calibrator: Mel 
Date: 12/4/00 
Barometric: 29.86 
Ambient Temp: 59.00 
Reference Thermometer: Altek Thermocouple Source 

[~hermometer 1 Difference ( Reference 
Temperature 

Altek 
0.00 
100.00 
200.00 
300.00 
400.00 
500.00 

1 -1.00 NIA 1 

I Reference I Thermometer1 Difference1 Thermometer1 Difference I Thermometer1 ~ifferencel 

Thermometer 
Temperature 

I -2.00 NIA I 

Difference 
(%) mean 

Temperature 
Altek 
0.00 

Inlet Inlet 
-2.00 NIA 
97.00 3.0 
199.00 0.5 
299.00 0.3 
395.00 1.3 
497.00 0.6 

Outlet Outlet 
-2.00 NIA 
97.00 3.0 
199.00 0.5 
299.00 0.3 
395.00 1.3 
497.00 0.6 

Thermometer 
Temperature 

Temperature (%) mean 
Filter Filter 
-1 .OO NIA 

Difference 
(%) mean 

Temperature (%) mean 
Exit Exit 

-1 .OO NIA 

Temperature 
Aux Aux 

-1 .OO NIA 



D 

Model #: APEX 
Serial #: 604 I78 

AH Time 

(in H20) (min) 

0.46 11.0 

0.90 10.0 

1.70 10.0 

2.90 10.0 

4.40 10.0 

A N  ENVIRONMENTAL, INC 
EPA Method 5 

Mode1 522 Meter Box Calibration 
Pre-Test Orifice Method 

English Volume Units, English K' Factor 

Date: 12/27/99 
Barometric Pressure 29.70 in Hg 

DRY GAS METER READINGS CALIBRATION ORIFICE READING 

Volume Volume 
Initial Final 
(CU ft) jcu ft) 

Volume 
Total 
(cu ft) 

4.570 

5.776 

7.556 

10.015 

12.182 

Temperature 
Tmi Tmo Ambient Tem~erature  
Inlet Outlet Orifice ' FACT0 Vacuum Initial Final Average 

(deg F) (deg F) Serial No (number) (in) jdeg F) j d e ~  F) (deg F) 

Initial> 60 
Final > 62 
Initial> 67 
Final > 68 
Initial> 69 
Final > 72 
Initial> 66 
Final > 76 
Initial> 64 
Final > 79 

METER CALIBRATION 
METER FLOW ORIFICE FLOW FACTOR, Yc AH@ 

(cu ft) (cu ft) (number) (in H20) 
4.6030 4.69 1.018 1.40 

5.7686 5.85 1.014 1.46 

7.5433 7.55 1.001 1.66 
10.0 182 10.12 1,010 1.57 
12.2483 12.18 0.995 1.65 

AVERAGE METER CALIBRATION FACTOR, Y c 1.008 1.55 



Pitot Tube Inspection Data 

Client Name: Northwest Steel and Wire 
Date: 

Pre-Sample 
10/20/00 

L o n p i u d i n L -  
Tube As~s 

.- 
.-. .-._ 

Post-Sample 
Date: 1 2/4/00 

TRUE I 

level? 

obstructions? 

damaged? 

-10' < al < +loa 

-10" < a2 < +lo0 

-5O < p ,  < +5' 

-5' < p2 < +5' 

Y 

8 

A 

0.2625 < P A <  0.375 

0.2625 < PBX 0.375 

311 6" <I= D, <I= 318" 

A tan y < 0.125" 

A tan 8 < 0.03125" 

Comments: S-type pitot tube with k-type thermocouple enclosed in 10' effective length M5 probe. 

Pitot tubelprobe number 48 14 meets or exceeds all specifications and criteria andlor applicable 
design features (per 40CFR60 Appendix A; Method 2) and is heareby assigned a pitot tube calibration 
factor of 0.84. 

YES 

0.0 14 

3.00672 

TRUE 

Signature: 
Date: 



ARI Environmental Inc. 
Thermocouple Calibration Data Form 

Cali brator: BC 
Thermocouple ID. 4814 

pretest posttest 
Date: 10/20/00 1 2/4/00 
Barometric: 
Reference Thermometer = Mercury in glass 

Pre 
Test 

Reference Reference Meter Temperatur 
Point Thermometer Readout Difference 

Number Source Temperature Temperature (%) a 

I T.C 

Ice Water 35.0 35.0 
Hot Water 205.0 205.0 

Post 
Test I T.C 

Ice Water 35.0 35.0 0.00 
Hot Water 208.0 208.0 000 1 

a (temp. diff.) = (ref.temp + 460) - (Thermo. temp. + 460) 1 (ref. temp. +460) x 10 

Where 1.5 c a c 1.5 



Pitot Tube Inspection Data 

Client Name: Northwest Steel and Wire 
Date: 

Post-Sample 
Date: 12/4/00 

TRUE I 

level? 

obstructions? 

damaged? 

-10" < a, < +lo0 

-10" < a, < +lo0 

-5O < p* < +5O 

-so < p2 < +5O 

Y 

8 

A 

0.2625 < PA< 0.375 

0.2625 < PB< 0.375 

3/l 6" </= D, </= 318" 

A tany < 0.125" 

A tan 9 < 0.03 125" 

YES 

Comments: S-type pitot tube with k-type thermocouple enclosed in 10' effective length M5 probe. 

Pitot tubelprobe number 4850 meets or exceeds all specifications and criteria andor applicable 
design features (per 40CFR60 Appendix A; Method 2) and is heareby assigned a pitot tube calibration 
factor of 0.84. 

Signature: 
Date: 



ARI Environmental Inc. 
Thermocouple Calibration Data Form 

Calibrator: BC 
Thermocouple ID. 4850 

pretest posttest 
Date: 10/20/00 1 2/4/00 
Barometric: 
Reference Thermometer = Mercury in glass 

Reference Reference Meter Temperatur 
Point Thermometer Readout Difference 

Number Source Temperature Temperature (%)a 

P re 
Test 

T.C Ice Water 35.0 35.0 0.00 
Hot Water 205.0 205.0 0.00 

Post 
Test 

T.C Ice Water 35.0 35.0 0.00 
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 < 1.5 



Pitot Tube Inspection Data 

Client Name: Northwest Steel and Wire Pre-Sample 
Date: 10/20/00 

I 
Transverse 
Tube Axil '-' 

I f I 

Post-Sample 
Date: 12/4/00 

Yes 

TRUE 

level? 

obstructions? 

damaged? 

-10" < a, < +lo0 

-10" < a, < +lo0 

-so < p l  <+so 

-5O < pz < +5O 

Y 

8 

A 

0.39375 < PA< 0.5625 

0.39375 < Pg< 0.5625 

311 6" <I= Dt <I= 318" 

Atany < 0.125" 

A tan 8 < 0.03125" 

PA = PB +I- 0.063 

Comments: S-type pitot tube with k-type thermocouple attached. 22 foot effective length. 

Pitot tubeprobe number 17422 meets or exceeds all specifications and criteria andlor applicable 
design features (per 40CFR60 Appendix A; Method 2) and is heareby assigned a pitot tube calibration 
factor of 0.84. 

Signature: 
Date: 



ARI Environmental Inc. 
Thermocouple Calibration Data Form 

Calibrator: BC 
Thermocouple ID. 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 (%) a 

Pre 
Test 

Post 
Test 

T.C Ice Water 35.0 35.0 0.00 
Hot Water 205.0 205.0 0.00 

T.C Ice Water 35.0 35.0 0.00 
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 < 1.5 



NOZZLE CALIBRATION DATA FORM 

Date / ~ - + c J u  Calibra ted by 

Nozzle 
i den t i f i ca t ion  

number 

mzle D i a n  
D I 

mm f i n .  mrn t i n . )  
 AD,^ 

mm ( i n . )  

where: 

= three d i f f e r e n t  nozzles diameters,  rnm ( i n . ) ;  each 
aD11213r diameter must be w i t h i n  (0.025 mm) 0.001 in .  

b AD = maximum difference between any two diameters, mm ( i n . ) ,  
AD - c(0.10 mm) 0.004 i n .  

D 
avg 

= average of D 
1' D2, and Dg . 

~ u a l i t y  Assurance Handbook M5-2.6 
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