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Project No. 079 

1-1 PROJECT OVERVIEW 

Air Test Professionals, Inc. was contracted by Nucor Steel to perform air emissions sampling at the PPFF 
Baghouse Inlet Duct that controls emissions from EAF 1 and 2, and the AOD. The sampling was 
performed in Crawfordsville, Indiana on May 19, 2004. The objective of the testing was to determine 
compliance with permit requirements for the pollutants listed below. The following personnel were 
involved with the testing program: 

ATP Andrew Young 
ATP Carlos Brown 
ATP Terry Kauffman 
Nucor Steel Mark Washer 
IDEM Jarrod Fisher 

The testing program included flow determination (US EPA Methods 1-2), gas analysis (US EPA Method 
3), moisture content (US EPA Method 4), SO2 emissions (US EPA Method 6C), NOx emissions (US 
EPA Method 7E), CO emissions (US EPA Method lo), and VOC emissions (US EPA Method 25A). 
Listed below is a summary of the results. 

Test Summary 
Table 1 - 1 

Pollutant 

Carbon Monoxide 

Nitrogen Oxide 

Sulfur Dioxide 

Volatile Organic Compounds 

Pollutant 

Carbon Monoxide 

Nitrogen Oxide 

Sulfur Dioxide 

Volatile Organic Compounds 

Emissions (Ibhr) 

,, 274.29 (lbhr) 

72.87 (Ibhr) 

62.77 (Ibihr) 

2.90 (Ib/hr) 

Permitted Limits (Ibhr) 

1,004 (Ibhr) 

175.7 (Ibkr) 

125.0 (Ibihr) 

45.18 ( I b h )  

Emissions (Iblton) 

', 1.029 (lblton) 

\ 
'w 0.280 (lblton) 
1 

0.233 (Iblton) 

0.011 (lblton) 

Permitted Limits (Iblton) 

2.0 (lblton) 

/ 0.35 (Iblton) 

0.25 (Iblton) 

0.09 (Iblton) 
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2-1 RESULTS 

CO, NOx, S02,  VOC Emissions 
PPFF Bughouse Inlet Duct 

Table 2-1 
Gas Conditions 

Ts 

Bwo 

0 2  

C 0 2  

Volumetric Flow Rate 

Qa 

Qstd 

CARBON MONOXIDE 

Cg as 

E, 

E 

NITROGEN OXIDE 

Cgas 

E, 

E 

SULFUR DIOXIDE 

Cgas 

Er 

E 

Stack Temperature 

Moisture (volume %) 

Oxygen (dry volume %) 

Carbon Dioxide (dry volume %) 

Actual Conditions (acfm) 

Standard Conditions (dscfm) 

Emission (PPM) 

Emission Rate (Ihslhr) 

Emission Rate (Ibsltonj 

Emission (PPM) 

Emission Rate (Ibshr) 

Emission Rate (lbslton) 

Emission (PPM) 

Emission Rate (Ihslhr) 

Emission Rate (Ibs/tonj 

VOLATILE ORGANIC COMPOUNDS 

Cgas Emission (PPMI 

Er Emission Rate (Ibshr) 

E Emission Rate (Ihslton) 
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3-1 PROCESS DESCRIPTION 

Nucor steel operates a meltshop, which is comprised of the following process units: Two (2) EAF units, 
one (1) ladle metallurgy station, one (1) AOD with two (2) continuous casters. Of these, the two EAF 
units, the AOD, and the two caster units, each is evacuated through the meltshop baghouse. 

The EAF units melt various grades of scrap metal, scrap substitute, pebbled lime, and coke into molten 
steel. The molten steel is refined into various grades of carbon steel at the ladle metallurgy station or 
refined into stainless steel at the AOD. The molten steel fi-om the ladle metallurgy station or AOD is cast 
into continuous strips at the two continuous casters. 

The emissions from the EAF units, AOD, and casters are generated from melting, refining, charging, 
tapping, and casting operations and are captured in a direct shell evacuation (DEC) system and overhead 
canopy hoods. All captured emissions are evacuated through the positive pressure fabric filter (F'PFF) 
baghouse for collection. 

The testing reported in this document was performed at 12 of the 16 EAF (PPFF) baghouse 
compartments. 

23. A 17 
Caster 1 and 2 Canopy Hoods S. Furnace Canopy Hood 

Crawfordsville, IN 
Baghouse Mow Schematic 

N. Furnace Canopy Hood 

Positlve Pressure 
Baghouse 
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4-1 METHODOLOGY 

Project No. 079 

The sampling procedures utilized by Air Test Professionals, Inc. were as follows: 

Title 40 CFR Part 60 Appendix A 
Method 1 "Sampling of Velocity Traverses for Stationary Sources" 
Method 2 "Determining of Stack Gas Velocity and Volumetric Flow Rate" 
Method 3 "Determination of Oxygen and Carbon Dioxide Percentages" 
Method 4 "Determination of Moisture Content in Stack Gas" 
Method 6C "Determination of Sulfur Dioxide Emissions from Stationary Sources" 
Method 7E "Determination of Nitrogen Oxide Emissions from Stationary Sources" 
Method 10 "Determination of Carbon Monoxide from Stationary Sources" 
Method 25A "Determination of Volatile Organic Compounds from Stationary Sources" 

SAMPLE POINT DETERMINATION 
Sampling point locations were determined according to EPA Reference Method 1. 

Sampling Points 
Table 4- 1 

Location Dimensions Points / Port Total Points 

PPFF Inlet Duct 278" x 176" ID 8 3 2 
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4-2 METHODOLOGY 

SAMPLE AND VELOCITY TRAVERSE - EPA METHOD 1 
Method 1 was utilizes for the representative measurement of pollutant emissions and/or total volumetric 
flow rate. A measurement site where the emuent gas stream, flowing in a known direction, is selected 
and divided into a sample grid according to the published percentages of the diameter. A traverse point is 
then located at each of these percentage points. Sampling or velocity measurement is performed at a site 
located at least two stack or duct diameters downstream and one-half diameter upstream fiom a 
disturbance such as a bend, expansion, contraction, or visible flame. 

VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2 
EPA Method 2 was used to determine the gas velocity and flow rate at the stack. Each set of velocity 
determinations included the measurement of gas velocity pressure and gas temperature at each of the 
Method 1 determined traverse points. The velocity pressures were measures with a Type S pitot tube. 
Gas temperature measurements made with a Type K thermocouple and digital pyrometer. 

GAS COMPOSITION AND MOLECULAR WEIGHT - EPA METHOD 3 
In order to determine the oxygen and carbon dioxide concentrations, a sample of gas was obtained and 

analyzed in accordance with EPA Method 3. The gas sample was collected using a Fyrite analyzer. The 
results were used to determine gas molecular weight. 

MOISTURE CONTENT - EPA METHOD 4 
The gas moisture was determined by quantitatively condensing moisture in the chilled impingers and 
silica absorption. The amount of moisture condensed was determined gravimetrically. A dry gas meter 
was used to measure the volume of gas sampled. Moisture content is used to determine stack gas 
velocity. 

SULFUR DIOXIDE CONCENTRATION - EPA METHOD 6C 
A gas sample is continuously drawn from the stack and a portion of the sample is conveyed to a NDIR or 
fluorescence analyzer for SO2 concentration determination. The wet stack gas is "dried" before analysis 
by a chilled condenser. EPA protocol 1 gases are used to calibrate the instrument as well as run system 
bias and drift checks. 

NITROGEN OXIDE CONCENTRATION - EPA METHOD 7E 
A gas sample is continuously drawn fiom the stack and a portion of the sample is conveyed to a 
chemiluminescent analyzer for NOx concentration determination. The wet stack gas is "dried" before 
analysis by a chilled condenser. EPA protocol 1 gases are used to calibrate the instrument as well as run 
system bias and drift checks. 

CARBON MONOXIDE CONCENTRATION - EPA METHOD 10 
A continuous gas sample is drawn from the stack and a portion of the sample is conveyed to an NDIR 
analyzer for carbon monoxide concentration determination. The wet stack gas is "dried" before analysis 
by a chilled condenser. EPA protocol gases are used to calibrate the instrument as well as run system bias 
and drift checks. 
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4-2 METHODOLOGY, cont. 

Project No. 079 

VOC DETERMINATION - EPA METHOD 25A 
Flue gas is drawn into a flame ionization analyzer (FIA) that determines organic concentrations and 
generates an output proportional to the gas concentration. The sample line is heated to 250 degrees F to 
prevent the development of condensation in the sampling apparatus. Gases used for either calibrations, 
fuel, or combustion air, are contained in compressed gas cylinders and are prepared according to the 
procedure in EPA Protocol No. 1. Calibration gases consist of Zero Gas with less than 0.1 ppmv, Low- 
level gas at 25 to 35 percent of span, Mid-level gas at 45 to 55 percent of span and High-level gas at 80 to 
90 percent of span. Pre-test instrument calibration checks and post-test drift checks are conducted during 
the test period to validate sampling accuracy. All calibrations and sample measurements are collected and 
compiled utilizing an electric data-recording device. The sample average is determined by the integration 
of the output recorded over the period specified in the applicable regulation. 

This method is applicable for the measurement of aromatic hydrocarbons and is expressed in terms of 
propane or in terms of carbon. 
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SAMPLE CALCULATIONS 

1 .  Volume of water collected (wstd) 

Vw st d volume of water collected at standard conditions (fi3) 
VI, total volume of liquid collected in impingers and silica (ml) 
0.04707 conversion factor (ft3/ml) 

2. Volume of gas metered at standard conditions (dscf) 

volume of sample gas through dry gas meter at standard conditions (ft3 ) 
volume of sample gas through dry gas meter at meter conditions (ft3) 
barometric pressure (in Hg) 
average pressure drop across meter box orifice (in H20)  
gas meter correction factor (dimensionless) 
average dry gas meter temperature (OF) 
conversion factor ("Win Hg) 
conversion factor (in H20/in Hg) 
conversion constant, O F  to OR 

3 .  Sample gas pressure (in Hg) 

Ps absolute sample gas pressure (in Hg) 
Pbaro barometric pressure (in Hg) 
I' , sample gas static pressure (in H20) 
13.6 conversion factor (in H20!in Hg) 

4. Actual vapor pressure (in Hg) 

vapor pressure, actual (in Hg) 
absolute sample gas pressure (in Hg) 
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5 .  Moisture content (%) 

Bw, portion of water vapor in the gas stream by volume (%) 
V w s t d  volume of water collected at standard conditions (ft3) 
V m ~ t d  volume of sample gas through dry gas meter at standard conditions (ft3 ) 

6. Saturated moisture content (%) 

B w ,  portion of water vapor in gas stream by volume at saturated conditions (%) 
Pv vapor pressure, actual (in Hg) 
PS absolute sample gas pressure (in Hg) 

7. Molecular weight of dry gas stream (Ibllb-mole) 

dry molecular weight of sample gas (lbllb-mole) 
molecular weight of carbon dioxide (Ib/lb-mole) 
molecular weight of oxygen (lb/lb-mole) 
molecular weight of carbon monoxide and nitrogen (Ibllb-mole) 
portion of carbon dioxide in the gas stream by volume (%) 
portion of oxygen in the gas stream by volume (%) 
portion of carbon monoxide and nitrogen in gas stream by volume (%) 
conversion factor (%) 

8. Molecular weight of sample gas (lb/lb-mole) 

Md dry molecular weight of sample gas (Ib/lb-mole) 
B,, portion of water vapor in the gas stream by volume (%) 
M ~ 2 0  molecular weight of water (lbllb-mole) 
Ms molecular weight of sample gas, wet basis (Ibllb-mole) 
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9. Velocity of sample gas (Wsec) 

vs average sample gas velocity (Wsec) 
K~ velocity pressure coefficient (dimensionless) 
C~ pitot tube constant 
AP average differential pressure in the gas stream (in H20) 
t s average sample gas temperature (OF) 
Ms molecular weight of sample gas, wet basis (lbllb-mole) 
ps absolute sample gas pressure (in Hg) 
460 conversion constant, OF to OR 

10. Total flow of sample gas (acfm) 

Qa volumetric flow rate at actual conditions (acfm) 
As cross-sectional area of sampling location (fi2) 
vs average sample gas velocity (ftlsec) 
60 conversion factor (secondslminute) 

1 1. Total flow of sample gas (dscfrn) 

volumetric flow rate at standard conditions (dscfm) 
volumetric flow rate at actual conditions (acfin) 
absolute sample gas pressure (in Hg) 
portion of water vapor in the gas stream by volume (%) 
average sample gas temperature (OF) 
conversion factor ("Win Hg) 
conversion constant, OF to OR 
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12. Gas emission concentration (pprn) 

L 

c,, = (C - C,) 
"" 

c, - c, 

(4s effluent gas concentration (ppm) 
C average gas concentration indicated by gas analyzer (ppm) 
CO average of initial and final system bias checks for zero gas (ppm ) 
cma actual concentration of the upscale gas (ppm) 
cm average of initial and final system bias check for upscale cal gas (ppm) 

13. Carbon Monoxide emission rate (lbsthr) 

E pollutant emission rate (lbshr) 
Cgas effluent gas concentration (ppm) 
Qstd volumetric flow rate at standard conditions (dscfm) 
60 conversion factor (secondslminute) 
1.3 762x 10' CO conversion factor (ppm to lbsldscf) 

14. Nitrogen Oxide emission rate (lbshr) 

E pollutant emission rate (Ibshr) 
cgas effluent gas concentration (ppm) 
Qstd volumetric flow rate at standard conditions (dscfm) 
60 conversion factor (seconds/minute) 
8.3 752x1 o6 NOx conversion factor (ppm to lbsldscf) 



Nucor Steel 
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15. Sulfur Dioxide emission rate ( I b s h )  

E pollutant emission rate ( l b s h )  
Cgas effluent gas concentration (ppm) 
Qsta volumetric flow rate at standard conditions (dscfm) 
60 conversion factor (secondslminute) 
6.0 15 1x1 o6 SO2 conversion factor (ppm to lbsldscf) 

16. VOC emissions, mass emission rate (Ibshr) 

voclb~ mass emission rate (lbshr) 
PPM pollutant concentration dry as carbon 
Qst d volumetric flow rate at standard conditions (dscfm) 
60 

___1 

per minute to per hour conversion 
12 molecular weight factor 
385x10~ ppm to dry standard cubic feet conversion factor 

17. Pollutant emission rate (lbslton) 

emission rate (Ibslton) 
pollutant emission rate (lbshr) 
facility production rate (tonsthr) 

Project No. 079 
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GASES - STACK EMISSION SUMMARY 

!Company: INucor Steel 
/ Crawfordsville, Indiana 
7 PPFF Baghouse 

! Date: /05/19/2004 
- 

Gas Emissions 
CO ( P P ~ )  
CO (Ibslhr) 

CO (Iblton) 

Avg. Stack Vol. Flow Rate 
ACFM 
DSCFM 

Avg. Stack Temp 
Stack Gas Velocity 

Avg. Velocity Head 
Avg. Sq. Rt of Delta P 

% Moisture of Stack Gas 
Sample Volume 

Run 1 
59.50 

276.88 
1.1817 

12.37 
94.58 
0.4037 

4.6 1 
49.10 

0.2096 

0.26 
1.56 

0.0066 

1,357,580 
1,067,344 

207.9 
66.59 

1.109 
1 .O53 

1.09% 
26.01 1 

Run 2 Run 3 
29.80 
128.88 
0.4586 

10.59 
75.24 

0.2678 

7.12 
70.45 

0.2507 

0.38 
2.1 1 

0.0075 

1,307,762 
991,941 

230.6 
64.15 

1,000 
1 .ooo 

1.34% 
20.855 

Average 
63.17 

274.29 
1.0292 

10.03 
72.87 

0.2802 

6.32 
62.77 

0.2330 

0.53 
2.90 

0.0105 

1,3 16,079 
1,004,702 

227.9 
64.56 

1.02 
1 .o 1 

1.18% 
23.026 



FIELD DATA Company: 
Location: 

Nuax  Steel 
Crawfordsville, Indiana 

Molecular Weight of Stack Gas. Dry Basis, Md 
%C02 . = 0 
%02  - - 19 
Md (glgmol) = .\ 28.76 

Source: 
Date: 
Run Number: 

Volume of Water Vapor Collected @ STD. COND., Vw 
Wc (mL) = 6.1 
Vw (scf) = 0.28713 

PPFF Baghouse 
0511 912004 

I 

Volume of Dry Gas Collected @ STD. COND.. Vm 
Tm (F) = , 82.0 
Vm (ftA3) = 26.395 
Pb (In Hg) - - 30.08 
delta H (in H20) = 1.720 
gamma = 1.002 
Vm (dscf) = 26.01 

Moisture Content of Stack Gas. Bwo 
Bwo - - 1 09% 

1-Bwo = 98.91% 

Molecular Weight of Stack Gas. Ms 
Ms (glgmol) = 28.64 

Area of Stack (enter diameter in inches). As 
Depth - - . 176 
Width - 278 
diameter (in) = 0 
No. of Stacks = 1 
AS(L'W) (ftA2) = 339.8 
As(dia.) (ftA2) = 339.8 

Absolute Pressure. Ps 
Static (in H20) = 
Ps (in Hg) - - 

Stack Gas Veloc~ty. Vs 
CP - 0.84 
sqr(delta p) = 1.053 
Ts (F) = 207.9 
Vs (fps) = 66.59 

Stack Gas Flowrate, Qs 
As (flA2) = 339.78 
Qs (acfm) = 1,357,580 

Stack Gas Flowrate @ STD. COND.. Dry Basis. Qstd 
Qstd (dsdm) = .' 1 067 344 
Qstd (dsdh) = 6- 

Pollutant Mass Em~ss~on Rate. PMR -/ 1 
C (dry urnocted) (PPM) = 59 50 -T , 1237 
PMR (Iblhr) = ' 276 88 ' 94 58 
PMR (Iblton) = 11817 0 4037 

Production Rate 
I TI 

Furnace 1 128.8 
Furnace 2 56.9 
AOD Vessel 48.6 
Total tons 234.3 
Process Time (min) 60 
Tonslhr 234.3 

Avg A P 
1.128 

Squ A P 
1.053 

Volume 
26.395 

Delta H 
1.720 

Stack T 
207.9 

Meter Temp 
82.0 



I ~ o m ~ a n v :  1~ucor  Steel 1 FIELD DATA 
Location: Crawfordswlle, Indiana 
Source: PPFF Baghouse 
Date: 0511 9104 
Run Number: 

Molecular Weight of Stack Gas, Dry Basis, Md 
%C02 = 0.5 
%02 - - 19.0 

Md (glgmol) = ' 28.84 

Volume of Water Vapor Collected @ STD COND.. Vw 
VIC (rnL) = . 5.3 
Vw (scf) = 0.2495 

Volume of Dry Gas Collected @ STD. COND., Vm 
Tm (F) = 88.4 
Vm (flA3) = 22.804 
Pb (in Hg) - - 30.08 
delta H (in H20) = 1.720 
gamma = 1.002 
Vm (dscf) = 22.21 

Moisture Content of Stack Gas. Bwo 
Bwo 1.11% 
l-Bwo = 98.89% 

Molecular Weight of Slack Gas. Ms 
Ms (glgmol) = 28.72 

Area of Slack (enter diameter in inches), As 
Depth - 176 
Width - 278 
diameter (in) = 0 
No. of Stacks = I 
A s ( L W  (flA2) = 339.8 
As(dia.) (ftA2) = 339.8 

Absolute Pressure. Ps 
Static (in H20) = 
Ps (in Hg) - 

Stack Gas Velocity. Vs 
CP 

- - 0.84 
sarldelta D) = 0.970 

Stack Gas Flowrate, Qs 
As (flA2) = 339.78 
Qs (adm) = 1,282,895 

Stack Gas Flowrate @ STD. COND.. Dry Basis. Qstd 
Qsld (dsdm) = 954.822 
Qstd (dsdh) = 57,289.290 

Pollutant Mass Emission Rate. PMR 
C (vv, medl (PPM) = 100.20 7 13 
PMR (Iblhr) = 417.1 187 48.8016 
PMR (Iblton) = 1 4473 0 1693 

CO NOx 

Production Rate 
I1 I1 

Furnace 1 142 
Furnace 2 90.1 
AOD Vessel 56.1 
Total tons 288.2 
Process Time (min) 60 
Tonslhr 288.2 

Avg A P 
0.956 

Volume 
22.804 

Squ A P 
0.970 

Delta H 
1.720 

Stack T 
245.4 

Meter Temp 
88.4 



Crawfordsville. Indiana 
PPFF Baghouse 
0511 9/04 

Molecular Weight of Stack Gas. Dry Basis, Md 
%C02 = , 1.0 
%02 19.0 
Md (glgmol) = 28.92 

Volume of Water Vapor Collected @ STD. COND.. Vw 
Vlc (mL) = ' 6  
Vw (sd) = 0.28242 

Volume of Dry Gas Collected @ STD. COND.. Vm 
Tm (F) = 92.3 
Vm (tA3) = 21 562 
Pb (in Hg) - - 30.08 

deHa H (in H20) = 1.744 
gamma = 1.002 
Vm (dsd) = 20.86 

Moisture Content of Stack Gas. Bwo 
Bwo 1.34% 
I-Bwo = 98.66% 

Molewlar Weight of Stack Gas. Ms 
Ms (glgmol) = 28.77 

Area of Stack (enter diameter in inches), As 
Depth - 176 
Width - - 278 
diameter (in) = 0 
No. of Stacks = 1 
~ s ( ~ v q  (nA2) = 339.8 
As(dia.) (flA2) = 339.8 

Absolute Pressure. Ps 
Static (in H20) = 0.05 
Ps (in Hg) = 30.08 

Stack Gas Velocity. Vs 
CP 0.84 
sqr(delta p) = 1.000 
Ts (F) = 230.6 
Vs (fps) = 64.1 5 

FIELD DATA 

31 / ) 0.871 0.9331 370.9681 
32 ) 1 0.89) 0.9431 I - 291 1' 

AvgA P Squ A P Volume Delta H Stack T 
1.017 1.000 21.562 1.744 230.6 

Stack Gas Flowrate. Qs 
As (flA2) = 339.78 
as(acfm) = 1.307.762 

Stack Gas Flowrate @ STD. COND., Dry Basis. Qstd 
Qstd (dscfm) = 991,941 
Qstd (dscfh) = 59,516,444 

Pollutant Mass Emission Rate. PMR I 

C IVY, m r w l  (PPM) = - 29.80 10.59 voc 0.38 
PMR (Iblhr) = 128.8759 75.2381 70.4539 2.'1147661? 
PMR (Iblton) = 0.4586 0.2678 0.2507 8E-03 

CO NOx 

Production Rate 
/I 

Furnace 1 151.4 
Furnace 2 65.1 
AOD Vessel 64.5 
Total tons 28 1 
Process Time (min) 60 
Tonslhr ' 281.0 



Industrial Environmental Monitoring Instruments Inc. 
741 0 Worthington Galena Rd 

Worthington, Ohio 43085 

Sample Analysis Certificate 

Client: Air Test Professionals Date: 5/25/04 
Address: 120 1 N Graham Ave Project Number: Nucor Steel PPFF 

Indianapolis, In 462 19 Sample Date: 51 1 9/04 
Date Received: 5/25/04 
Date Analyzed: 5/25/04 
Analyst: RAR 

Attn: Andrew Young 
Your Project: Nucor Steel PPFF Baghouse 
Sampled By: Andrew Young 

Analysis: CO 
Method: 10 

Results: 

Sample ID: ATP- 1 
ATP-2 
ATP-3 

59.5 ppm 
100.2 ppm 
29.8 ppm 

Instrument calibrated using three EPA Protocol 1 CO standards and UHP nitrogen. Sampling system tested 
for bias and instrument tested for drift and error. "Certificates of Analqsis" are attached for each standard. 

i 

Reviewed By: 8 t w ~ e (  a ,qWm 
President 



- -- - -- -- - - --- 

772 MARlOh ROAD, COLUMBUS. Oh10 43207 (614)444- 1177 

SPECIALTY GASES CERTlFlCATE OF ANALYSIS 
TYPICAL AND GUARANTEED 

DATE 08/23102 SEND TO: I. E. MONT 

FRODUCT- NITROGEN ULTRA HIGH PURITY 

Cyi Serial 
NK01705 

Cyl. Serial Cyl. Serial 

Actual Comnonant Requested A m a l  Actual 

Hyarocarbons 4 . 5  PPM 0.09 PPM 

Oxygen ~ 1 . 0  PPM 0.41 PPM 

Moisture ~ 1 . 0  PPM 0.87 PPM 

Co 4 . 1  PPM 0.06 PPM 

Method of Analysis: Gow Mac Hydrocarbon Analyzer 
Illinois Oxygen Analyzer 
Meeco Aquamatic Moisture Analyzer 

Certified By. 

~t 1s recommehed the above cyhnders not be 
depleted below 50 psig unless otherwise indicated 



Nucor Steel 
Crawfordsville, Indiana 

APPENDIX C 

Project No. 079 



VELOCITY TRAVERSE POINT DETERMINATION 
(EPA Method 1 ) 

Nucor Steel 
PPFF Baghouse Compartment 

@ 

Points Per Port: 

Spacing 

Sample Port 

Sample Port 

Sample Port 

Sample Port 

Sample Port 

Sample Port 

Sample Port 

Sample Port 

Crawfordsville, Indiana 

176 Dia. (inches) 21 5.54 
278 Ports: 8 

11 Inlet Duct Flow Profile * * * 



ATP - Air Test Professionals, Inc: 

Analysis Used for Run(s) 1 
Field Data Sheet 

Molecular Weight Determination ( 40 CFR 60 Methods 3 - 4 ) 

M4 Analysis 

Client 

Location 

Unit 

Operator 

Date 

Barometric 

Initial Liquid lmpinger Volume (nil) 

Final Liquid lmpinger Volume (ml) 

Initial Silica Gel Weight (gm) 

Final Silica Gel Weight (gm) 

/ J c / ~ d  8 + e e l  
C@ J G ~  c c/,  !k zd 

WFF &rib~/~e - 
PC./ ) ' 2 7 ~ / ~  ./ s - I ~ - o ~  

ZO, @z' 

Total lmpinger Catch (ml) 

NOTE: Flow rate does not exceed 0.75 cfm. Total volume must equal 

more thau 2 1 scf over the elapsed time of the run. Moisture assembly 

maintained ar approximately 250 F to keep gas steam above dew point 

until first impinger. 

Meter Box ID f 
Meter Box Gamma 1 -@3 
Meter Box Delta H @ i 4?q 

MZ Analysis 

o2 [q -0  
C02  (3 ,-a 

Stack Dia. 

Pre-test Leak Rate 0 - cfm @ C in. Hg 

Post-test Leak Rate .aC3 C' cfm in@ in. Hg 

static pressure 6 1 0 5  l ~ ~ t o t  Check 4' 



ATP - Air Test Professionals, Inc. 

Analysis Used for Run@) 2 
Field Data Sheet 

Molecular Weight Determination ( 40 CFR 60 Methods 3 - 4 ) 

M4 Analysis 

lnirial Liquid lmpinger Volume (ml) 

Final Liquid Impinger Volume (ml) 

Initial Silica Gel Weight (gm) 

Final Silica Gel Weight (gm) 

Total Irnpinger Catch (ml) 

NOTE: Row rate does not exceed 0.75 cfin. Total volume must equal 

more than 2 1 scf over the elapsed time of the run. Moisture assembly 

maintained at approximately 250 F to keep gas steam above dew point 

until first impinger. 

M2 Analysis 

# Delta P S t ackT  Pash 

I 1 -.2CI I 87- 0~655 2-4 j 



ATP - Air Test Professionals, Inc. 

Analysis Used for Run(s) 3 
Field Data Sheet 

Molecular Weight Determination ( 40 CFR 60 Methods 3 - 4 ) 

M4 Analysis 

Initial Liquid lmpinger Volume (nil) 

Final Liquid lmpinger Volunle (ml) 

Initial Silica Gel Weight (gm) 

Final Silica Gel Weight (gm) 

Total Impinger Catch (ml) 

Client 

Location 

Unit 

Operator 

Date 

Barometric 

NOTE: Flow rate does not exceed 0.75 cfm. Total volume must equal 

more than 2 I scf over h e  elapsed time of the run. Moisture assembly 

maintained at approximately 250 F to keep gas steam above dew point 

until first impinger. 

M2 Analysis 

s e e  
Cf~cvr/&& I/,' 1 I f ,  - 

FpF f &iC,~t;. < 2NGE 
#& y&L? 
5- 19-07 
&0,08 

Meter Box ID A- - 1  
Meter Box Gamma ) - a03 
Meter Box Delta H @ 1 - 7 qq 

0 2  / T o  
C 0 2  , P  

stack Dia. 

Pre-test Leak Rate , OQcz cfm @ 1 2 in. Hg 

Post-test Leak Rate 0 .O cfm @ in. Hg 

Static Pressure 0 . 0 .< /Pitot Check C/ 





ANALYZER FIELD DATA 

Company: Nucor Steel 
Location: Crawfordsville, Indiana 
Source: PPFF Baghouse 
Date: 511 9/04 

- - . C... 
1 .:I . .-I 2 . 4 8 3 5 / 1 ' 4 
q18.26 

.is lj 2 '3 , 7 f'. 
:: -gga ,  28 





ANALYZER FIELD DATA 

Company. Nucor Steel 
Location: CrawfordsviHe, Indiana 
Source: PPFF Baghouse 
Date: 511 9/04 



ANALYZER FIELD DATA 

Company: Nucor Steel 
Location: Crawfordsville, Indiana 
Source: PPFF Baghouse 
Date: 511 9/04 

7 ; .:, , . , . 1 3 3 5 ..! ' 9 ." 3" 
1 $15.73 
2 $15, f l  
.5 $Q@,6+ 

: : : : . : : : 5 T 5 .% :+: :+: :u :v: :+ :+: 1% 

l;;gd: 28 g5.,..1,3'3" 
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ANALYZER FIELD DATA 

Company Nucor Steel 
~ocation: Crawfordsville, Indiana 
source: PPFF Baghouse 
Date: 5/19/04 

, 7 . 7 7 r -7 -1. <+ C ,,. : Q ,: g 2 
A .-a % .-* , 7 -:-a . A - .. 

1 $!1.9@ 
r q":: 3P .-' I L L  .-;. 
- - - -  - -  
.-z ij Lg :: , L.1 .J 



Nucor Steel 
Craw fordsville, Indiana 

APPENDIX D 

Project No. 079 



ATP - Air Test Professionals, Inc. Phone (3 17) 345- 1723 

120 1 North Graham Avenue Fax (317) 351-041 1 

Indianapolis, Indiana 4621 9 Email: atp-stack@sbcglobal.net 

CHAIN OF CUSTODY RECORD 

I RELiNQUISHEDBY 1 DATE 

SAMPLER: Andrew Young 

1 RECEIVED BY: I DATE 

REQUIRED TURNAROUND: ' 

SHIPMENT METHOD. AIRBILL NO: 

SIGNATURE 4 . 4 
PWTED NAMUCQMPN 

5 -@.o,.I 
TIME 

2 RELINQUISHEO B Y  

SIGNATURE 

I I I 

I 
PRINTED NAMHCOMPANY 1 TIME 1 PRINTED NAMUCOMPANY I TIME 

DATE 3 RELINQUI~HED BY: 

SIGNATURE 

PRINTED NAMEICOMPANY 

DATE 

2. RECEIVED BY. 

SIGNATURE 

TIME 

3 RECENEDBY: 

SIGNATURE 

DATE DATE 

PRINTED NAMUCOMPANY TIME 



Nucor Steel 
Crawfordsville, Indiana 

Project No. 079 

APPENDIX E 





ANALYZER AND SYSTEM CALIBRATION SUMMARY 
---- - - - - 
company - 
Location- Crawfordsvdle, lnd~ana 
Source PPFF Baghouse Iiate - -- p105/1 9/2004 - -- - -- - - 

Pollutant Gas Type: NOx 
Instrument Span: 50 
Upscale Calibration Gas: 23.5 

ANALYZER CALIBRATION DATA 

Zero gas 
Mid-range gas 
High-range gas 

Cylinder Gas Analyzer Calibration Absolute 

Value (pprn) Response (pprn) 
Difference Analyzer Calibration 

Difference (ppm) (% of span) Error Check 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

Initial Values 

System Calibration System Calibration 
Response (ppm) Bias (Oh of span) 

Run#l 
Zero gas 0.00 0.20% 
Upscale gas 23.31 0.20% 

-2 
Zero gas 
Upscale gas 

-3 
Zero gas 
Upscale gas 

EMISSION CALCULATION 

Run # I 

Run # 2 

Run # 3 

System B~as 
Error Check 

Pass 
Pass 

Pass 
Pass 

Pass 
Pass 

Average Analyzer Effluent Gas 
Gas Concentration Concentration 

( P P ~ )  (dry, P P ~ )  

12.19 12.37 

7.06 7.13 

10 52 10.59 

Pass 
Pass 
Pass 

Final Values 

System Calibration System Calibration System Bias Drift Drift 
Response (ppm) Bias (% of span) Error Check (% of span) Error Check 

0.20% Pass 0.00% Pass 
0.80% pass 0.60% Pass 

0.00 0.20% pass 0.00% pass 
23.50 0.18% pass 0.98% Pass 

0.00 0.20% Pass 0.00% Pass 
23.20 0.42% Pass 0.60% Pass 



CALIBRATION CHECK 
(Post Test) per EMTlC Guideline GD-26 

Company: Nucor Steel 
Location: Crawfordsville, Indiana 
Source: PPFF Baghouse 

Date: 05/19/04 

Run 1 Run 2 Run3 Average 

Average result must be within 5% of Y 

Result (%) 0.78 

PASSED POST CAL 

Dry Gas Meter Box: 

ID: A-I 
Y: 1.002 

Delta H: 1.72 

Run 2 Volume Delta H DGM Inlet DGM Outlet 

Test Time 

I Y  qa: 0.984 1 

Meter Temp 
88.4 

Volume 
22.804 

Volume Delta H Meter Temp 

Delta H 
1.720 

Barometric Pressure Test Time 

I Y  qa: I.OOO 1 

Volume 
21.562 

Barometric Pressure Test Time 

[Y qa: 1.045 1 

Delta H 
1.720 

Meter Temp 
92.3 



Meter Box Post-Test Calibration 

Box ID#: 

IMPORTANT!!! 

APEX INSTRUMENTS 
EPA Method 5 

522 Series Meter Box Calibration 
Post-Test Orifice Method 

English Meter Box Units, English K' Factor 

Filename: Orifice Calibration 

Date. ................... > 01/20/04 
Barometric Pressure: ---> 29.98 in Hg 
Critical Orifice Vacuum:+ 20 in Hg 

For valid test results, the Critical Orifice Vacuum must be equal to  or higher than the value shown above. 
The Critical Orifice Coefficient, K', must be entered in English units, (ft)"3*(deg R)"O.S/((in.Hg)*(rnin)). 

................ DRY GAS METER READINGS ................ CRITICAL ORIFICE READINGS 

Volume Volume Volume Initial Temps. Final Temps. Orifice K' Orifice .- Ambient Temperature .- 
dH Time Initial Final Total Inlet Outlet Inlet Outlet Serial# Coefficient Vacuum Initial Final Average 

(in H20) (min) (CU ft) (Cu ft) (cu ft) (deg F) (deg F) (deg F) (deg F) (number) (see above) (in Hg) (deg F) (deg F) (deg F) 
0.38 14.08 216 221 5.00 95 93 96 94 AT-15 0.265 20 88 88 88 
0.38 14.08 221 226 5.00 96 94 97 95 AT-15 0.265 20 88 88 88 
0.38 14.08 226 231 5.00 97 95 98 95 AT-15 0.265 20 88 88 88 

......... ......... ..... ....- DRY GAS METER ... ORIFICE - -  DRY GAS METER .. ORIFICE ... 

VOLUME VOLUME VOLUME VOLUME CALIBRATION FACTOR CALIBRATION FACTOR 
CORRECTED CORRECTED CORRECTED CORRECTED Y dH@ 

Vm(std) Vm(std) Vcr(std) Vm(std) Value Variation Value Value Variation 
(CU ft) (liters) (CU ft) (liters) (number) (number) (in H20) (mm H20) (in H20) 

4.7731297 135.175 4.778481 16 135.32659 1.00112 -0.0017 1.7248317 43.81073 0.00826 
4.7645372 134.9317 4.77848116 135.32659 1.00293 0.00015 1.7155279 43.57441 -0.001 
4.7581 131 134.7498 4.77848116 135.32659 1.00428 0.0015 1.7093635 43.41783 -0.0072 

... Average Y .-.. > 1.00278 1.717 43.60099 <..- Average dH@ 

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, 
acceptable tolerance of individual values from the average is t.0.02. 

For Orifice Calibration Factor dH@, the orifice differential pressure in inches of H20 that equates to 0.75 cfm of air 
at 68 F and 29.92 inches of Hg, acceptable tolerance of individual values from the average is +-0.2. 

Calibrated by: Car los B r o w n  Date: January  20, 2004 



ATP - Air Test Professionals, Inc. 
Pitot Tube Calibration 

Reference: 40 CFR 60, Appendix A, Method 2, Section 2.1 

Probe Length/lD.: 12 ft. (wJ2ft ext.) Type-S 

External Tubing Diameter: 0.375" inches 

Base to Opening Plane Distance (Pa): 0.470" inches 

Base to Opening Plane Distance (Pa): 0.470" inches 

Measured Allowable !I 
Pa/Dt I 1.25" ( 1.05 - 1.50 inches I 
Pb/Dt 1.25" 1 .05 - 1 SO inches 

Angle a 1 0 deg a1 and a2 5 10.0 

Angle a 2 I 0 deg I a1 and a2 5 10.0 I 
- 

Angle 1 I 0 deg 

Angle P 2 0 deg P l  and P2 5 10.0 

z (inches) 0.0" 0.125 inches 

w (inches) 0.0" 0.03 1 inches 

If all criteria are met, Pitot Pitot Coefficient: 0.84 
Coefficient is 0.84 I 

Calibrated By: Carlos Brown Date Calibrated: February 16, 2004 



ATP - Air Test Professionals, Inc. 
Thermocouple Calibration 

Probe LengtMD: 12 ft. Type-S Dry Gas Meter ID: A- 1 

Standard Used: Mercury Thermometer Temperature Scale: Degrees F 

Calibrated By: Carlos Brown Date Calibrated: February 16, 2004 

Probe Thermometer Temperature Range 

Hot Bath 

Room Temperature 

I I 

Mercury Thermometer 

425 deg 

72 deg 

425 deg 

72 deg 



AGA M O N I T O R  I N m  
I NSTI IUMENTS 

Member of the Linda Gas Gmup www.lern~inc.corn 

Certificate of Analysis 
EPA ProtocoI 

Performed according to E ~ A - ~ w I R - ~ ~ /  12 1, Procedure GI 

Notice: This Cylinder is not to be' used when pressure is under 150 psig. 
Manufactured and certified at: Produced for cusromer: 

AGA Gas, Inc. I AGA COLUMBUS INTERBRANCH 
Maumee Specialty Gas Plant 450 GREENLAWN AVE 
6421 Monclova Road ! COLUMBUS OH 43223 
MAUMEE OH 43537 USA 

-- - 

10102-43-9 Nitric Oxide 23.5 +I- 0.2 ppm 0 1 12312003 

Material: 6232 
EPA NOIN2 249 PPM 

Production #: 100061997 
Lot #: 02499A3090EI 
C:flnde&-- -- cc34494- _ 
Expiration Date: 1 I2312005 
SheIf Life: 24 months 

_- -- _ 

- - 
7727-37-9 Nitrogen Balance 0 1 12312003 

Blend Tolerance: 5 % Relative 
Storeluse Temp: 35 to 90 F 
Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 
Balance-Gw; - -- -Nia~&en_ _ , -- - 
CGA: 660 
Analytical Accuracy: 1.00 % Relative 

NIA 2 NOx 23.5 ppm 

10102-43-9 Nitric Oxide ND11377 . LS 100.9 ppm 1 112 112007 
10102-43-9 Nitric Oxide CC120225 , GMIS 20.35 &rn 1 1 12212004 

77ds product is mauufnctrrred 11si11g equipment which has been calibrated with NlST fmceable, or' equivalent, standards, ~vcigl~ts, or eqrripmenl. 

Analytical report approved by Jim Healy 



4 

\GA 
M O N I T O R 1  N G  Aember of the Lhde Gas Group I NETRUMENTI 

Certificate of Analysis 
EPA Protocol 

Performed according to EPA-600lR-971121, Procedure GI 

Notice: This Cylinder is not to be &ed when pressure is under 150 psig. 
Manufachcred and certijied at: Produced for cmonzec 

Linde Gas LLC LINDE COLUMBUS INTERBRANCH 
Maumee Specialty Gas Plant 450 GREENLAWN AVE 
6421 Monclova Road COLUMBUS OH 43223 
MAUMEE OH 43537 USA 
4 19-893-7226 ' 6 14-443-7487 

Material: 6232 
EPA NO/N2 2-49 PPM 

Production #: 100079533 
Lot #: 024WA4 140BF 
Cylinder #: CC174364 
Expiration Date: 11 1912006 
Shelf Life: 24 months . *.- L 

10102-43-9 Nitric Oxide !495 49.9 +I- 0.5 ppm 0111912004 

1 

7727-37-9 Nitrogen Balance a 01 /19/2004 

BIeiid Tolerance: 5 % ReIative 
Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 

:&-Aye Gas: 
Nitrogen 
660 

Analytical Accuracy: 1.00 % Relative 
Confidence: 

.4 Lv- 
95 % - .  ... , _+. I. 

@ $ j ~ ; $ ; @ : j ~ $ ~ ~ ~ g y $ T ~ ~ q f $ p ~ , : y & ~ ~ ; f ; f $ p ~ ~ + : j ) : ~ $ j ~ j ~ : y ~ ~ : . p . I : ~ g ~ ; ~ ; ~ ~ ~ ; ~ .  ~ ~ : ~ & v ~ F ~ ~ i , ~ & $ G @ ~ 3 ~ @ # ~ ~ ~ ~ ~ ~ ~ @ ~ ~ ~ ~ ~ ~ ~ ~ $ ~ ~ @ ~ & & ~ ~ @ @ ~ @ ~ ~ ~ j $ ~ ~  ...,,,, .,:;;........., x..~..;. ....................... 
.:( , ?, :,, , , , ., . ~?$#&&g+?.t~&: -'*~""*" 

. . . ... . ....... .. .. ... CccCCCQ. ,Q~..>.<-..~. ,..,.*...v.' %: ..i, ..,.. %?..... .........,..,., ... .... , ,.. &&-.& ,., q:.:.;.:~:,:.~,~:~,:j,.:.:~.:.:~:~,.:~:~~~::::::~,:,:~.Xv~,.:~.::;.:.:.:~L~is~::::.:::>~~, ... ,.<... ,,...,..., ,,.. . ..>.,. ,.,...,.,., .:.tr.:,:I.>??29 .... W: ..... :ii? <... .,.' : .,....,... :<.... ... .. ...%%&~ 
NIA 

- - ... . . . 

NOx ' '  49 g --ppm --.. - .. 01/19/2004 

Nicolet Magna 550 ACJ93007 13 FTIR 10/27/2003 

nis product is matzrtfactured lising eguipnrent wlrfch has been calibrated iviflt NIST traceable, or equivalent, sla~zdards, weights, or equipment. 

.nalytical report approved by Jim Healy 



. . .  . . 

91 614Y8 
Certificate of Analysis 

EPA Prorocol 
Performed according to EPA-GOOIR-971121, k d u r e  G 1 

Notice; This Cylinder is not to be used when pressure is under 150 p i g .  
Mmufiawad ad cmi~7ed o~.. Produced far cu~omer: 

AGA Gas, loc. AGA COLUMBUS INTERBRANCH 
Maumee Specialty Gas P l m  450 GREENLAW AVE 
6421 Moaclova Road COLUMBUS OH 43223 
~MJM-EE OH 43537 USA 
4 1 9-893-7226 6 1-3-7487 

7727-37-9 Nitrogen B a l m  091 12/2002 

-- 

7-4 Sulfur Dioxide CC3837 , GMIS 50.45 pprn 07/26/2004 

. . . 
' . ,. *':; ;: : : .  . . .  . . . . .  ... . . .  .* .i .; ... . . . . . .  . . . , -  .., . I  *.;: ... :. :.'.!;.., < ' - . ., I .  
& ,:.~ ,. - 8 , ~ :  ,. 

. A y.- . . . , .-. ,;.? _ _  _ __ .7 >. ' 
- 4 ,., ...,. -., ..-, ' .  - %,.. ,,<: -:' . . .  ., . 

. ........:.. . . . . .  . . . . .  . . . .  . . 
I . .  . . , . I , ., . i r  . . .  . . . . . .  . . . I . . .  

.: .., .: ' . 
") ; ,:,i : , .:: ... :.:. . i.: . . -. i . . 

' .% . 
.:L.!! 'Ff . . , * . , , . * .  . . . . . . :  
: ; . , 

. . it ' _ I . . . . .  

Mmtcrial: 6655 
EPA S02fN2 15-99 PPM 

RodnCtion #: 100056269 
Batch 6: 024BH2260BK 
Cylmda #: CCl50625 
ExpiratJon Dete: 91 1 212004 
Shelf Life: . - 24 months,.. , A- 

Analytical repon approved by Jim Healy 

Blend Tolerance: 5 96 Relative 
StoreIUse Temp: 35 to 90 P 
Blmd Type: EPA Protocol 
Cyl. Ibssum 2000 psig : 
Balance Gas: Nirrogm 
CGA: 660 
Analytical Accaracy: 1 .00 %,-Re&& e , . - . . 

--. --- 



AGA 
Member of the L(ndr! G.m Grow - www.lemiinc.com 

Certificate of Analysis 
EPA Protocol 

Performed according to EPA-600/R-971121, Produn: GI 

Notice: This Cylinder is not to bc used when pressure is under 150 psig. 
Manufauured and certified at: Produced for cusromer: 

AGA Gas, Inc. 
M- Specialty Gas Plmt 
6421 Monclova Road 
MAUMEE OH 43537 
4 19-893-7226 

AGA COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

Matexial: 668 1. 
EPA S02IN2 1.00-3500 PPM 

Prodndion Y: 100056267 
Batch #: 02499H226OBJ 
Cylinder #: CC150571 
Expiratiob Date: 

. . . . . - . - . . . - - 
9/6/2004 

Shclf Lib: 
2rmona ' . .  . - -  - - 

Blend Tolerance; 5 % Relative 
StorplUsc Temp; 35 to 90 F 
Blend Type: EPA Protocol 
Cyl. PressUte: 2000 psig 
Balance Gas: Nitrogen 
CGA: 660 Ki$i ivc. . - - - - - . .  
Anelyticil Xtcuracy; 1.00 % R 

7446-09-5 Sulfur Dioxide 101 +I- 1 ppm 

7446-09-5 Sulfur Dioxide CC113475 , GMIS 500.4 ppm 

Hotiba VIA-510 568279012 Non-Dispersive Infrared 08/05/2002 

. . 

Analytical repoR approved by Jim Healy 



AGA 
(8001 

M O N  KTOR I N G  
532-7474 

Member of the Linde Gas Group I NSTRIJMENTS 

Certificate of Analysis 
EPA Protocol 

Performed according to EPA-600lR-97/12 1, Procedure GI  

Notice: This Cylinder is not to be used when pressure is under 150 psig. 
Manufactured and cenijied a: Produced for customer: 

AGA Gas, Inc. AGA COLUMBUS INTERBRANCH 
Maumee Specialty Gas Plant 450 GREENLAWN AVE 
6421 Monclova Road COLUMBUS OH 43223 
MAUMEE OH 43537 USA 
41 9-893-7226 6 14-443-7487 

I Material: 6647 
EPA C3H8/N2 1-99 PPM 

Production #: 100077554 
Lot #: 02499M3020ZF 
Cylinder #: CC3860 
Expiration Date: 121 1 512006 

-+&&+&,r-. - -*-ths -- 

Blend Tolerance: 
Blend Type: 
Cyl. Pressure: 
Balance Gas: 
CGA: 
Ailalytical Accuracy: 
Cmfidence: . .- -. 

5 % Relative 
EPA Protocol 
2000 psis 
Nitrogen 
350 
1.00 % Relative 

.-95-% .-.- ----- .- . - - ... -. 

74-98-6 Propane 
7727-37-9 Nitrogen 

38.7 +/- 0.4 ppm 12/15/2003 
Balance 1211 512003 

74-98-6 Propane CC 100454. - ; GMIS i0.52 ppm 06/05/2005 
74-98-6 propane CC154126 , GMIS 101.0 pp~n  06/05/2005 

This producr is rnanufacrurcd using equipment which has been calibrated wilh NIST traccahle, or cquivabrri, standards, weigBCF, or eq~iiprrrerU. 

Analytical report approved by Jim Healy 



.GA (800) 
ember of Unde Gas Group MOM ITOR I NG 

532-7474 
INSTRUMEN'TS 

Certificate of A nalysis 
EPA Protocol 

Performed according to EPA-6001R-97112 1, Procedure GI 

Notice: This Cylinder is not to be used when pressure is under 150 psig. 
Manufactured and certified at: Produced for customer: 

AGA Gas, Inc. 
Maumee Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
4 19-893-7226 

Material: 6647 
EPA C3H8/N2 1-99 PPM 

Production #: 100077553 
Lot #: 02499M3020ZE 

I Cylinder 8: CC13911 

AGA COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

' Blend Tolerance: 5 % Relative 
Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 350 
Analytical Acpracy': - -". _;1,_OQ %-Belativs- +-- -- 
~onfid&~ce: 95 % 

74-98-6 Pro~ane 64. 63.7 +/- 0.6 ppm 121 1512003 
7727-37-9 ' Nitroeen 

4-98-6 Propane CC154 126 , GMIS 06/05/2005 

Horiba FIA-510 56847471 Flame Ionization 11/1 If2003 

This prohcr is manufnchtred using equipment which has been calibrated wifh NIST traceable, or equivalcrrt, standards, weighls, or eq~ ipn le~~t .  

-alytical report approved by Jim Healy 



,4Gh 
Member of the Linde Gas Group 

Certificate of Analysis 
EPA Protocol 

Performed according lo EPA-600lR-97/12 1, Procedure G 1 

Notice: This Cylinder is not to be used when pressure is under 150 psig. 
:\4on~ifucr~rt-erl a n d  terrified a[:  P r o d u c e d  f o r  c~isro~ner-: 

AGA Gas, Inc. AGA COLUMBUS INTERBRANCH 
ic1aurnt.e Specialty Gas Planr 450 GREENLAWN AVE 
6421 Moriclova Road COLUMBUS OH 43223 
MAUMEE OH 43537 USA 
4 19-843-7226 6 14-443-7487 

Material: 4004 
EPA PROPANEIN? 100-999 PPM 

Production #: 100077552 
Lot #: 02499M3010Gl 
Cylinder #: CC27516 
Expiration Date: 12/8/2006 
Shelf Life: 36 months 

CAS I Certified Componalt Requested Concentration and Date of 
Concrfnfration Uncwtauity Catificntim 

4 - - 

74-98-6 Propane 
7727-37-9 Nitrogen 

- - - - - - - -- - 

109 +/- 1 ppm 12/08/2003 
Balance 12/08/2001 

Bleud Tolerance: 5 % Relative 
Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 350 
Analytical Accuracy: 1 .OO % Relative 
Confideuce: 95 % 

-- -- 

CAS # Reference Standard c y 
74-98-6 Propane - - _ -  _cc73695 , GMS' 1004 ppm 091 I 112005 
74-98-6 Propane CC154126 , GMIS 101.0 ppm 06/05/2005 

Instrument Serial # Analytical Principle Calibration Date 
Horiba FIA-5 10 . 5684747 1 Flame Ionization 1111 112003 

Ttii;, producf is nru~rirfactured usirrg equipt~rr~il ~vhicll has beell colibmtrd with hllST ttuceable, or equivale~rt, standards, weights, or equipttlenl. 

Analytical report approved by Jim I-Iealy 



AGA 
Mnmbr?r O* the Li& Oea &z24& 

. +, ..:.. :~ B (-1 
532-7474 

Certificate of Analysis z%%&--r 
EPA Protocol 

Performed according to EPA-600lR-97/121, Procedure GI 

Notice: This Cylinder is not to be used when pressure i s  under 150 psig. 
Manufaaured an& cenificd at: Produced for customer: 

AGA Gas, Inc. AGA COLUMBUS INTERBRANCH 
- M~umcc Specialty Gas Plaot 450 GREENLAWN AVE 

6421 Monclova Road COLUMBUS OH 43223 
MAUMEE OH 43537 USA 
4 19-893-7226 61 4-443-7487 

Material: 6154 
EPA CO/N2 10-99 PPM 

Produdinn N: 100076206 
Lot #: 02499K33 10UA 
Cylbdcr #: CC 16743 1 
Expiration Data: 1 111212006 

. 
Shelf Life: 36 months 

Blend Tolcrancc: 
Blcnd Type: 
Cyl. Prcssarr: 
Balance Gas: 
CG A : 
Analytical Accuracy: 
Confidence: 

5 % Relative 
EPA Protocol 
2000 psig 
Nitrogen 
350 
1.00 % Relative 

95 % 

630-08-0 Carbon Monoxide 30.3 30.1 $1- 0.3 ppm . - 
7727-37-9 Nitrogen Ba! ance 111 12/2003 

x..j.jY; ..... ',>., .., %. >.... ,< .... > :*;>3 ,>., :.:+,: .,,?? ~$<:*;<#>;:.:j3,->~:~,,:;5~<:.:;.' ......:. %.., ....... ..,.g<,$ ;; .,>z ~.,;,;.,-;~;;~~;~,<i>;,-.~,,~-:<p.:.;~~ :; ?;+? y.?;rn .v>:>>:; ,>y;:i; <?.> 7x...- 3. -. :.. .. !..... ...... !<. ......... >> ... ,,, ; z 3 ~ g g # 2 g z ~ ; ~ 3 g g & & ~ ~ g $ & & ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ $ ~ ~ ~ . : 3 v $ @ $ & & j ~ g m ~ $ ; $ ~ ; $ ; a ~ + ~ ~ ~ ~ j ~ j $ ~ ~ ~ j ~ ~ ~  &&;p;@ 
........................................................... .; ............ +.... ~::,i~::,.:,.~,:,~.~~~:~;..::;-r:.:.,.-. ....... ., , ,...., . ,.. .., ,..., ,a.r:::?.c,y ..,,.... ... ........,. ............ ,,.,;..; v,,,,Fh, ....... r.: . :~,~;:i:  ,.,, ........, ,, ....................... .,,,mj$!j; 

630-08-0 Carbon Monoxide CC3859 . GMlS 25.08 ppm 06/04 12004 
630-08-0 Carbon Monoxide CC13630 . GMIS 99.53 ppm 0911 212005 

Horiba VIA-510 568384012 Non-Dispersive Infrared 09/26/2003 

Analytical report approved by Jim Henly 



Certificate of Analysis 
EPA Protocol 

Performed according to EPAdOOJR-97/121, Proccdurc G 1 

Notice; This Cylinder is nor ro be used when presure is under 150 psig. 
Manufactured ard cenified ar: Produced for customer: 

AGA Gas, Inc. 
Maumee Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
41 9-893-7226 

AGA COLUMBUS INTERBRANCH 
450 CREENLAWN AVE 
COLUMBUS OH 43223 
USA 
6 14-443-7487 

Material: 6154 
EPA COIN2 10-99 PPM 

hodndian #: 100076208 
Lnt k 02499K3280f E 
Cylinder #; CC175246 
Expiration Date: 1 11 1 2/2006 
Shelf Life: 36 months 
. - ......... - .. , . . . . .  -- . . 

Blend Tolerance: 5 % Relative 
Blend Type: EPA Prorocol 
Cy 1. Prewlre: 2000 psig 
Balance Gas: N i trogcn 
CGA: 350 
Analytical Accuracy: 1 .OD % Relative 
Confideuce: 95 % 

7727-37-9 Nitroeen Balance 11/1212003 

630-08-0 Carbon Monoxide 
630-08-0 Carbon Monoxide 

CC3859 . GMIS 25.08 ppm 06104/2004 
CCI3630 , GMTS 99.53 pprn 091 1212005 

This p m d ~ ~ c f  if manufactured using cquipmenl whkh has &en cafihmrdJ with NIST t m w h l c ,  or r9uivalcnr. standards, wcighls, or cquipnrrnl. 

Analytical repon approved by Jim Healy 



CERTIFICATE OF ANALYSIS 
EPA PROTOCOL 

PERFORMED ACCORDING TO EPA-600lR-971121, PROCEDURE G l  

NOTICE: THIS CYLINDER IS NOT TO BE USED WHEN PRESSURE IS UNDER 150 psig 

MANUFACTURED AND CERTIFIED AT: 
AGA Gas inc. 
Speciatty Gas Division 
6421 Monclova Road 
Maumee, Ohio 43537 
41 9-893-7226 

AWL'fTICAL ANC CYLI?JCER DA TA: 

I NIA - Not Applicable for: this Mixture 1 - NIA 1 N/A 

Production Number: 100046348 Cylinder Pressure (psi): 2000 
Cylinder Number: CC23930 (71561( 5 Balance Gas: Nitrogen 
Expiration Date: 1/2812005 CGA: 350 

INSTRUMENTATION DATA: 

AGA 
Memne, ot the Lir~ar Gas Group 



Nucor Steel 
Crawfordsville, Indiana 

APPENDIX F 

Project No. 079 



Nucor Steel 
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COMPLIANCE TEST PROTOCOL 
INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

Date Prepared: April 1,2004 Proposed Test Date May 19-2 I, 2004 Plant Address and Location: 4537 S. Nucor Road, Crawfordsville, Indiana 47933 

Source Information Check program if applicable: I I 
AFS: Id Number: Permit Number: 107-16823-00038 FESOP: 
Company: Nucor Steel Title V: X 
Mail Address: RR2Box311,CR400E SSOA: 

City: Crawfordsville, Indiana Zip: 47933 
Co.Contact: Mark Washer Phone: (765) 364-1323 

Tester Information 
Name: Air Test Professionals, Inc. 
Address: 1201 N. Graham Ave. 
Contact: Carlos M. Brown Phone: 3 17-345-1723 
Pre-Test Inspection Complete? Yes 

Proeess Information 
Unit to Test: PPFF Baghouse (2-EAF's + I-AOD) 
Max. Rated Capacity: 502 tons per hour 

Proposed Operating Speed: Close to Max as possible 

Pollution Control Equipment: PPFF Baghouse 
Process Description: Process of melting screap metal 

to make carbon steel. 

Fuel Type: NI A 

Test Information 
# Runs TimeRun 

Methods 1-4 MoistureIFlow 3 30 min @ lnlet 
Method 5 
Method 6C SO2 3 60 min @ Inlet 

Method 7E NOx 3 60 min @ Inlet 
Method 10 CO 3 60 min I@, Inlet 

Other Testing: M25A 3 60 min @ Inlet 

326 IAC 3-2.1 requires this completed forni and fee to be submined 35 days prior to proposed test date lo: 

(FEE NOT APPLICABLE IFFESOP OR TITLE V) 

Downstream 

L disturbance 

Sample Slte r upstream I dlsturbanre 

Distance A: > 112 diameters 
Dlrtance B: > 2 diameters 

CompUance Dam Section 

Office 01 ALr Management 

AGENCY USE ONLY Date Rec'd: I 
Inspector: Reviewer: Date Appr: 

5. Sampling Strategy 
a. Describe any deviations from the standard test method. 
None 

b. Descrlbe method used to determlne quantity of raw materials 
Plant personnel will keep record of weight rates. New Baseline Values 
for Fan Amps and Delta P's. 

6. Sample Site Location 
Does sample port location meet 40 CFR 60, Appx A, Method 1 

Section 1.2 requirements: Yes/No: YES If No, Explain 

Number of sample points for M5: 32 
Diameter at sample site: 209" Stack height: NIA 
Approx. stack gas flow (ACFM): 1,309,000 
Approx. gas temp. (degF): 250 F Max 
Approx. gas moisture (%): 3% 

Reason for test: 
State Agreed Order: Yes/No: Operating permlt: Yes/No: Yes 
Construction Permlt: Yes/No: Compliance w 326 
NSPS 40 CFR 60 Subpart: Other 
Title V: 

Other (i.e. EPA, CD, state, 114) 

Questinns may be directed lo 317-232-8338, FAX : 3 17-233-6865 

Indiana Department of  Endronmental Management 

100 North Senate 

PO BOX 6015 

Indlanpolii, IN 462066015 
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Furnace 1 Production: 511 9/04 
Prev. Tap Tap-to-Tap Average 

Heat No. Tons Tao Time Time Minutes tonslhr 

Furnace 2 Production: 511 9/04 

Stack Gases - SOX, NOx, CO, VOC 
Furn 1 Furn 2 AOD 

Run Time Tons Tons Tons TOTAL 

AOD Production Data: 511 9/04 
I I I I Charge ICharge-Tap1 Average 1 

Run 1 - PM & Metals 

I I Furn 1 I Furn 2 1 AOD 1 I Avg. Run 

**Run I testing was suspended 25 minutes due to furnace downtime. 
Production totals are based on 309 minutes run time rather than 334 minutes 



----.. -. --- .... "-. ",,"a.*CLC 

EBT HEAT RECORD 
HEATM:~Y/J /~  FULLUEIGHT: DATE: rm END: 

HEATS ON BOTTOH: TARE WEIGHT: HELTER: ()A# KWH START: 
LADLE NO: 13 YEIGHT TAPPED: AIH G R A D E : ~ X A A  

CAST HEAT TAPPED: 0 IU n HEATS ON DELTA: -+ PATCH: LBS (EST 
( l \ I -  

CHEH I STRY 1 TOTAL 

CHORGE BKT It1 BKT It2 

I I 

SKULLS I I I 

SCRAP TOTAL % ' I  bo , 
BURNT LIHE !doc0 I 
DOtO LIRE I 
CRG. CARBON I 
LADLE ALLOYS UEIGHT(LBS1 

START END 
Drop 1 s t  b u c k e t  
Power on if Tap no. 

Tap no. 
Tap no. 

Oxy- fue l  b u r n e r s  CF 
CF CH 

Vulcan l a n c e  on CF 0 

Drop 2nd b u c k e t  
Power on 8 ~ a p  no. 

Tap no. 
Oxy- fue l  b u r n e r s  CF 

CF CH 
Vulcan l a n c e  on CF 0 

Carbon - I n j e c t o r  on Lbs. I n j  

REMARKS (list) 

Time Temp Time Temp 



BUSHEL ING 

SKULLS 

.----.. -. --- -. .. .-. --.- - - ---- 
EBT HEAT RECORD 

HEAT NO: FULL YEIGHT: DATE: 5/19 UYH END: 
HEATS ON BOTTOR: TARE WEIGHT: RELTER: IY)] (A5 KWH START: 

LADLE NO: 4,- WIGHT TAPPED: 
LAST HEAT TAPPED: Y/= HEATS ON DELTA: AIM yw;  7&f?3 KWH USED: 

LBS (EST 

I 

BURNT LIRE 
2000 

TOTAL 
RESID 

CHERISTRY 

SCRLP TOTAL 

LADLE ALLOYS YEIGHT(L8S) 

S L R L E I  TIRE I C lln S 
P I  

F-1 
&2> I 1 ~ 9  7 

F-2 

I 
F-3 

F-4 

TC)P TIRE: 

35' 

-- 

START END 
Drop 1st  b u c k e t  
Power on 7 Tap no. 

Tap no. 
Tap no. 

Oxy- fuel  b u r n e r s  CF 
CF CH 

Vulcan l a n c e  on CF 0 

S i  I Cu 

&71 

b~ 

Drop 2nd 'bucket  
Power on  

Oxy- fue l  b u r n e r s  

I 

N i  1 Cr 

Vulcan l a n c e  on  

Tap no. 
CF 

CF CH 
CF 0 

no  

Carbon I n j e c t o r  on  Lbs. I n j  

Time Tem p 

sn 

T i r e  Temp 

V I N  

REMARKS (list) 
- / 



CHARGE BKT W l  BKT W2 

- - -  - --- - . .- -. .- - - ---- 
EBT HEAT RECORD 

H E a T N O : I Y i a / 3  FULLMIGHT:  DATE: Sb/q KUH END: 
HEhTS ON BOTTOH: TARE WEIGHT: HELTER : KWH START : 

LADLE NO: . WEIGHT TAPPED: AIH GRADE: KWH USED: y9 
LAST HEAT TAPPED: ,/@!'a HEATS ON DELTA: PATCH: LBS ( EST 

HOT HEEL 

SCRAP TOTAL I /3~%2A 

TOTAL 
RESID 

CHEHISTRY 

BURNT LIHE , hooo I 

LADLE ALLOYS YEIGHT(LBS1 

N 

TAP TIHE: 

V 

START 
Drop 1st  b u c k e t  
Power on  

oAWLE 

F-1 

F-2 

Oxy- fuel  b u r n e r s  

Vulcan l a n c e  on 

F-3 

F-4 

C r  1 tlo 

END 

I 

Sn TIHE 

Tap no. 
Tap no. 
Tap no. 

CF 

Drop 2nd bucke t  
Power on 

- 

Oxy- fuel  b u r n e r s  

C I Hn 1 P I  S 

Vulcan l a n c e  on 

S i  

&-3 

Carbon I n j e c t o r  on 

N i  

0.57 

4 T a p n o .  
Tap no. 

CF 
CF CH 
CF 0 

Lb5. I n j  

Time Temp - Time Temp - - 

OXVGEN PPM-] 
REMARKS (list) 



EBT HEAT RECORD 
HEAT M: /v/s/q FULL WEIGHT: DATE :$ /q KWH END: 

HEATS ON BOTTON: TARE WEIGHT: 2,2Fw HELTER: KWH START: 
LADLE M I : T  WEIGHT TAPPED: A I l l  GRADE: KWH USED: +,'7 

LAST HEAT T A P P E D : . ~ / : ~ ~  HEATS ON DELTA: PATCH: LBS( EST 

CHARGE BKT #l BKT W2 

CHER I STRY 'TOTAL 

HOT HEEL I llllllll l 
SKULLS 

BUNDLES 

RESID A R L E  I TIRE 

F- 1 

F -2 

F-3 

F-4 

LADLE ALLOYS WEIGHT(LBS) 

C I H n  

~9.32  

I 

SCRAP TOTAL 
I 

BURNT LInE 

I-. CARBON 

TAP TIRE: /a .' d-2 

OF-0043 9/12/97 

START END 
D r o p  1s t  b u c k e t  
P o w e r  on T a p  no, 

T a p  no. 
T a p  no. 

Ox  y-f uel burners CF 
CF CH 

V u l c a n  l a n c e  on CF 0 

P I  S 

6%-6 

2 
4 7 8 ~  
I5267 

D r o p  2 n d  b u c k e t  
P o w e r  on 

/?4-5-65 

Oxy-fuel b u r n e r s  

V u l c a n  l a n c e  on 

I 

S i  I Cu 

673 @ 

T a p  no. 
T a p  no. 

C a r b o n  I n j e c t o r  on Lbs, I n j  

Ni  

T i m e  Temp 

303.3 

Cr 

T i m e  Temp 

zw - 

REMARKS (list) 

V I N 

I 
o S n  



mubun 3 I LLL - u w w r  UUU~VLLIC 
EBT HEAT RECORD 

HEAT NO: 1Y/dL5 FULL WEIGHT:  DATE:^-/^ KWH END: 
HEATS ON BOTTOM: TARE WIGHT: MELTER :& )J& KWH STWT : 

LADLE NO- WEIGHT TAPPED:-' arm GRADE: KYH U S E D : . ~  
LAST HEAT T ~ E D I S - .  HEATS ON DELTA: /(a PATCH : LBs ( EST 

S W C E I  TIRE l C I lln I P 

CHARGE BKT W 1  BKT W2 

CHERI STRY  TOTAL 

r 
HOT HEEL I 
SKULLS I I 

SHREDDED 
4 

LADLE ALLOYS WEIGHT(LBS) 
I t t 

START END 
Drop 1st b u c k e t  
Power o n  Tap no. 

Tap no. 
Tap no. 

Oxy-f u e l  b u r n e r s  CF 
CF CH 

Vu lcan  l a n c e  on CF 0 

Drop 2nd bucket 
Power on 

Oxy- fue l  b u r n e r s  

Vu lcan l a n c e  on 

Carbon I n j e c t o r  o n  

Tap n o -  
Tap no. 

CF 
CF CH 
CF 0 

Lbs. I n j  

TAP TINE: Lo367 REMARKS (list) 

T i r e  - Temp T i r e  Temp 

OXYGEN P P M ~ ~  



NUC.UII JICGL - L ~ ~ W C U U U ~ V A L L L  

EBT HEAT RECORD 
HEAT NO: lLl/21 k FULL NIGHT: DATE: 7 KWH EM): 

HEflTS ON BOTTOH: TARE WEIGHT: tlELTER:,fi./e/14 KUH START: 
LADLE  NO: // YEIGHT TAPPED: ~.%'EK;o A I R  GRADE: KUH USED: */ 

AST HEAT TAPPED:- HEATS ON DELTA: _/ k &- PATCH: L B S ( E S T 1  

CHERISTRY 

CHARGE BUT U1 BKT U2 
t 

)tOT HEEL 

[s;iis j ii 
BUNDLES 

SCRAP TOTAL t- 
BURNT L I E  

DOLO L I H E  -+ I-. CARBON 

LADLE  ALLOYS WEIGHT(LBS)  

START END 
D r o p  1st  b u c k e t  
P o w e r  on 4 T a p  no. 

T a p  no. 
T a p  no. 

O x y - f u e l  b u r n e r s  C F  
C F  CH 

V u l c a n  l a n c e  on CF 0 

D r o p  2 n d  b u c k e t  
P o w e r  cin 

O x y - f u e l  burners 

'TOTAL 
R E S I D  S n  

V u l c a n  l a n c e  on 

V I N 

T a p  no. 
C F  

C F  CH 
C F  0 

C a r b o n  I n j e c t o r  on Lbs. I n j  

T i m e  Temp T i m e  Tamp 

TAP T IME:  

OXYGEN PPM~ 16- I 
REMARKS (list) 



-un J I LGL rnnrr unuav rLLL 

EBT HEAT RECORD 
HEAT Ml:/Y/Jl L FULL WEIGHT: DATE : rp/? KYH END: 

HEATS ON BOTTOn: TARE WEIGHT: BELTER : /&Yep 5 KYH START : 
WEIGHT TAPPED: 244 -0 AI t l  GRADE: KWH USED: f7 

LAST HEAT TAPPED: HEATS ON  DELTA:^ PATCH: - LBS(EST) 

CHARGE BUT #I BKT M2 

CHENISTRY 
1 
TOTAL 

HOT HEEL Ill llllll 

S W L E  

F- 1 

F-2 

F-3 

F-4 

- - 

START 
Drop 1 s t  bucket 
Power on 

END 
BUSHELING 

SKULLS I 

RESID TINE 

L Tap no. 
Tap no. 
Tap no. 

I I 

1)l 
SHREDDED 

C I nn 

@qC/ 

Oxy- fuel  bu rners  

Vulcan l a n c e  on 

Drop 2nd bucket  
Power on 

P I  S 

BL Q 

& Tap no. 
Tap no. 
CF Oxy-f u e l  bu rners  

S i  NO 

I 

Vulcan l a n c e  on 

v 

I 

~n 

Carbon I n j e c t o r  on 

N 

I 

Cu 

89'2 

Lbs. I n j  

N i I C r  

Time 
- 

Temp Time Temp 
CRG. CARBON I I500 l I 

UDLE ALLOYS UEIGHT(LBS) 
a 

TAP REMARKS (list) 



wbun ~ I C C L  - wwvruuvavALLc 
EBT HEAT RECORD 

HEAT NO: /C//aid FULL WEIGHT: DATE: 4 ~ 9  KWH END: 
HEATS ON BOTTOH: TARE WEIGHT: flELTER: +&9 KWH START : 

LADLE NO: /b WEIGHT TAPPED: - KWH USED:Y& 
AST HEAT TAPPED: &?/&f HEATS ON DELTA: PRTCH: LBS (EST 1 

CHARGE BKT nr BUT w2 

CHEMISTRY 
I 
TOTAL 

HOT HEEL I 

P S Si I Cu N i  - 
I 

I I 

F-3 I 
F-4 I 

START 
Drop 1s t  bucket 
Power on 

EM) 

d3 Tap no. 
Tap no. 

RESID Cr 

SKULLS 
i 

I 

Tap no. 
a= 

flo ----- 

Oxy-fuel burners  BUNDLES 

WEDDED 

Sn 

Vulcan lance  on 

Drop 2nd bucket 
Power on 

V 

Tap no. 
Tap no. 

CF 
C F  CH 
CF 0 

N 

Oxy- fuel  burners  

V u l  can lance  on /5@ 
SCRAP TOTAL - 
BURNT LI~E 1 0 
WLO LIRE ",ZO 
m. CARBON LS&Q 

Carbon I n j e c t o r  on Lbs. I n j  

Temp T i r e  T i r e  

UDLE ALLOYS WEIGHT(LBS1 

r a p  TIRE: Jr'9,7 REMARKS (list) 

OF- 9/12/97 



lq  l U U R  3 1 L C L  - C R l l W r U K Y 3 V l L L C  

EBT HEAT RECORD 
HEAT NO: /~/2&& FULL WEIGHT: D A T E  KYH END: 

HEATS ON BOTTOH: TARE WEIGHT: NELTER : fiy-cfls KWH START : 
WEIGHT TAPPED: KWH USED:T 

LAST HEAT TAPPED: 
.- *IH 

/- LBS(EST1 HEATS ON DELTA: ,q 

CHERISTRY 

1- 
SHREDDED 

SCRAP TOTAL t- 
IDOL0 LINE 

-- 

(CRO. CARBON 

BKT Ul BKT W2 

LADLE ALLOYS WEIGHT(LBS1 

TAP TINE: qm 

START 
Drop 1st bucke t  
Power on 

Oxy- fuel b u r n e r s  , 

V u l  can l a n c e  on 

END 

Tap no. 
Tap no. 
Tap no. 

CF 
CF CH 
CF 0 

Drop 2nd bucke t  
Power on 

Oxy- fuel b u r n e r s  

Vu lcan l a n c e  on 

Carbon I n j e c t o r  on 

Tap no. 
Tap no. 
CF 

Lbs. I n j  

Time Temp Time Temp 

OXYGEN P P M ~ ~  
REMARKS (list) 



20 rwum JICCL - w w - r u m u a v a L b L  

EBT HEAT RECORD 
HEAT No: / v / ~ @  FULL WEIGHT: DATE: G/9 KWH END: 

HEATS ON BUTTON: TARE HEIGHT: MELTER : KYH START : 
LADLE ~:7/ YEIGHT TAPPED: 0 AI f l  GRADE: KWH USED: 

LAST HEAT TAPPED:~!W HEATS ON DELTA: PATCH: - LBS( EST 

CHEHISTRY ;TOTAL 

CHARGE BKT II1 BKT W2 

HOT HEEL I 1 1 1 1 1 1 1 1 1 .  
BUSHEL ING I 

CRG. CARBON I 
MOLE ALLOYS UEIGHT( LBS 

TAP TIRE: xyd 

START 
Drop 1 s t  bucket  
Power on 

Oxy- fuel bu rners  

Vulcan l a n c e  on 

EM) 

Tap no. 
Tap no. 
Tap no. 
CF 

CF CH 
CF  0 

Drop 2nd bucket  
Power on 

Oxy- fuel bu rners  

Vu l c rn  l ance  on . 

Carbon I n j e c t o r  on 

Tap no. 
CF 

CF CH 
CF 0 

Lbs. I n j  

Time Temp Time Tamp 

OXYGEN P P M ~ ]  
REMARKS (list) 



EBT HEAT RECORD 
HEAT ha: lv/za/ FULL YEIOHT: DATE& /Y KWH END: 

HEATS ON BOTTOM: TARE WEIGHT: IIELTER: E.L /e ,A$  KWH START: 
WEIGHT TAPPED: d r  0 A I I I  GRRDE: KYH USED:- 

4 AST HEAT TAPPED: HEATS ON DELTR: PATCH: LBS(EST1 

CHARGE BKT 1)l BKT W2 

- - - - -- 

CHERISTRY 'TOTAL 

SKULLS 

BUNDLES 

SCRAP TOTAL 

BURNT LIRE 
I + 

RESID 

CRG. CRRBON I 

N SAHPLE I TIME 

LADLE ALLOYS WEfGHT(LBS) 

s 

F- 1 

F-2 

F-3 

START END 
Drop 1 s t  bucket 
Power on L( l a p  no. 

Tap no. 
Tap no. 

Oxy- fuel burners  CF 
CF CH 

Vulcan l ance  on CF 0 

C I m 1 P 

Drop 2nd bucket 
Power on 

# 

Oxy-fuel burners  

Vulcan l ance  on 

Carbon I n j e c t o r  on 

F-4 

Tap no. 
Tap no. 
CF 

CF CH 
CF 0 

I 

&;rA 

S 

Lbs. I n j  

Sn 

b76 

TAP TIME: REMARKS (list) 

V 

1 

Si I Cu 

Time Temp Time Temp 

N i  Cr o 



/ 7 l d &  EBT HEAT RECORD 
HEAT NO:- F U L L  VEIGHT: DATE : y r l Y  KWH END: 

HEATS ON BOTTOH: TARE bl€ IGHT : yh-o n E L T E R : / C C ~ 4 f l !  KWH START: 
LADLE NO: / 0 WEIGHT TAPPED: A I ~  GRADE: KWH USED: 

L A S T  HEAT T A P P E D : ,  HEATS ON DELTA: PATCH: - LBS( EST 

CHhRGE BKT I 1  BKT 42 

CHERISTRY 'TOTAL 

r 
HOT H E E L  

I 

I I 

SKULLS I I 

RESID S N W L E  I T I N E  

F- 1 
4 

F-2 

F-3 

F-4 

I 

BUNDLES I 

L A D L E  CILLOYS blEIGHT(LBS1 

C I Un 
P (  

S I S i  

TAP TIHE:  '755' 7 

START END 
D r o p  1st  b u c k e t  
P o w e r  on & ~ a p  no. 

T a p  no. 
T a p  no.  

O x y- f u e l  burners CF 
CF CH 

V u l c a n  l a n c e  on CF 0 

C u  J N i  I C r  

Q8G 

D r o p  2nd b u c k e t  
P o w e r  on 

O x y - f u e l  b u r n e r s  

V u l  c a n  l a n c e  on 

C a r b o n  I n j e c t o r  o n  

<a T a p  no. 
T a p  no. 

CF 
CF CH 
CF 0 

I 

H o  

L b s .  I n j  

Tire T e r  p Tire Terp 

Sn 

REMARKS (list) 

V N 



WCOR STEEL - CRAWFORDSVILLE 
EBT HEAT RECORD 

HEAT NO: FULL WEIGHT: DATE:= KYHENP: 
HfhTS ON BOTTOH: TARE WEIGHT: NELTER : py& KYH START : 

LADLE NO: /A WEIGHT TAPPED: 298600 AIR GRADE: KYH USED:'- 
LAST HEAT TAPPED: + HEATS ON DELTA: / b y  PATCH: - LBS (EST ) 

CHARGE BUT W1 

~ O T  HEEL 

BUSHEL ING 

I 

I 
130 

SCRAP TOTAL 

LrllE &m 
DOLO L I tE Lf78~ 
W. CARBON 1 IS@ 

START 
Drop 1 s t  bucke t  
Power on 

Oxy- fuel  b u r n e r s  

Vu lcan  Iance..on . 

END 

G Tap no. 
Tap no. 
Tap no. 
C F  

CF CH 
CF 0 

Drop 2nd b u c k e t  
Power on 

Oxy- fue l  b u r n e r s  

<Q Tap no. 
Tap no. 

Carbon I n j e c t o r  on Lbs. I n j  

Time Temp T i a e  Teap 

LADLE ALLOYS UEIGHT(LBS) 

TAP TIHE: aj.3 7 REMARKS (list) 



MJCOR STEEL - CRAUFORDSVILLE 
€01  HEAT RECORD 

HEATNO: /L//aaV FULLYEIGHT: DATE : 5-i KWH END: 
HEATS ON BOTTOR: TARE YEIGHT: HELTER:,&,v&: S KWH START: 

WEIGHT TAPPED: AII GRADE: KWH USED: Y r  
UIST HEAT TAPPED: HEATS ON DELTA: /3 0 P ~ T C H : ' ~ ~ L B S ( E S T )  

CHEN I STRY  TOTAL 

CHARGE BKT W 1  BKT W2 

BUSHEL ING 

SKULLS 

SHREDDED D 
SCRAP TOTM 

UIDLE ALLOYS WEIGHT(LBS1 s 

START 
Drop 1 s t  bucke t  
Power on 

Oxy-f u e l  burners  

Vulcan l a n c e  on 

END 

b l a p  no. 
Tap no. 
Tap no. 
CF 

CF CH 
CF 0 

- 

Drop 2nd bucket  
Power on 

Oxy- fuel  burners  

Vulcan l a n c e  on 

Carbon I n j e c t o r  on 

6 Tap no. 
Tap no. 
CF 

CF CH 
CF 0 

Lbs. I n j  

TAPTIRE: 9:37 REMARKS (list) 

T i r e  Temp T i n e  Ten p - 
3d -= 



NUCOR STEEL - CRAWFORDSVILLE 
EBT HEAT RECORD 

HEAT NO: ff/2d/ FULL WEIGHT: DATE: 5/y KWH EM): 
HEATS ON BOTTOM: TARE WEIGHT: HELTER: z'ur-r KWH START: 

LADLE NO: 
I - 

WEIGHT TWPED: pF R I M  GROE: KWH U S E D : ~ ~ ~  - 
LAST HEAT TAPPED: 9 ~ ' ~  HEATS ON DELTA: / PATCH: - LBS(EST1 

CHARGE 

HOT HEEL 

BUSHEL I NG 

SKULLS 

0mN-f L I M E  

DOLO L I H E  

(TtG. CARBON 

TOTAL 
RESID 

CHEMISTRY 

BKT 11 BKT W2 

START 
D r o p  1st  b u c k e t  
P o w e r  on 

N S A W L E  I T I M E  C I " 1  P I  S 
I S i  I CU I N i  

LADLE ALLOYS ' UEIGHT(LBS1 

I 

O x y- f u e l  b u r n e r s  

I 

I 
i 

C r  

V u l  c a n  I g n c e  on 

N o  I Sn j V 

I 

F-1 I 

END 

F-3 

F-4 

T a p  no. 
T a p  no. 

I 

Tap  no. 

D r o p  2 n d  bucket 
P o w e r  on T a p  no. 

T a p  no. 
O x y - f u e l  b u r n e r s  CF 

CF CH 
V u l c a n  l a n c e  o n  CF 0 

C a r b o n  I n j e c t o r  on L b s .  I n j  

T i m e  T e r p  - - T i r e  T e r p  - - 

REMARKS (list) 
OXYGEN PPM 



- - - - - - - - . -..-- - ---- 
EBT HEAT RECORD 

HEAT NO: J ( f 6 q g 5  FULL WEIGHT: DATE: 5-lg'Oq KWH EM): 
HEATS ON BOTTOB: TARE WEIGHT: H E L T E R :  KWH START 

'IDLE *'+T HEATS ON DELTA: 91 LAST HEAT TAPPED: PATCH: -/LBS(EST) 

CHARGE BKT n i  BKT 42 

BUSHEL ING 

SKULLS 

1 -1 -- 

LADLE ALLOYS UEIGHT(LBS) 

ST ART EM) 
Drop 1 s t  bucket 
Power on Tap no. 

Tap no. 
Tap no. 

Oxy- fuel burners CF 
CF CH 

Vulcan l ance  on CF 0 

Drop 2nd bucket 
Power on Tap no. 

Tap no. 
Oxy- fuel  burners CF 

CF CH 
Vu l c rn  lance  on CF 0 

Carbon I n j e c t o r  on Lbs, I n j  

Time - Temp - Time Terp - - 

REMARKS (list) 



.-ww.. c.. --- r m r n r a  v n w ~ l r  rcn-n- 

€ 0 1  HEAT RECORD 
HEAT NO: ~ Y G y g b '  FULL UEIGHT: 

HEATS ON BOTTOH: TARE WEIGHT: HELTER : H START: 
L ~ D L E  NO: 0 WEIGHT TAPPED: L Z Y ~ ~  A I H   GRADE:^^ KWH USED: 52 

AST HEAT TAPPED:= HEATS ON DELTA: 82 PATCH: LBS( EST I 

CHARGE BKT 4 1  

HOT HEEL I 
BKT W2 

TOThL 
RESID 

- 

CHERISTRY 

START END 
Drop 1 s t  bucke t  
Power on  Tap no. 

Tap no. 
Tap no. 

0x7 - f  u e l  b u r n e r s  CF 
CF CH 

Vu lcan  l a n c e  on  CF 0 

BUSHELING 

SKULLS 

N SIUPLEI TIME 

Drop 2nd bucke t  
Power on 

-.as1 -51 
1 

F-1 

F-2 

F-3 

Tap no. 
Tap no. 

CF 
CF CH 
CF 0 

F-4 

Oxy- fue l  b u r n e r s  

Vu lcan l a n c e  on  

C 1 Hn P I  S 

Carbon I n j e c t o r  on  Lbs. I n j  

g .  4 

C r  Si I Cu I Ni 

Ian 

Time Temp - - T i r e  Temp - - 

tlo 

/ B  

LADLE ALLOYS UEIGHT(LBS1 

Sn I V 

.iY 
----------.----- 

OXVGEN PPM~-] 
REMARKS (list) k 





EBT HEAT RECORD 
HEAT NO: Zt/- dW7 FULL YE1 GHT : DATE: 4 f l - d p  KWH END : 

HEATS ON BOTTOH: TARE HEIGHT: UELTER: k/// KWH START: 
LADLE NO: YEIGHT TAPPED: 25 AIR GRADE: Y e  KWH U S E D : ~ ~ , ~  

LAST HEAT TAPPED: / t i24 HEATS ON DELTA: 7?P=6 PATCH: LBS( EST 

CHARGE BKT M l  BKT M 2  

HOT HEEL I 

TOTAL 
RESID 

-39 

CHERI STRY 

SKULLS 
I I 

BUNDLES I I 

N 

DL 

S W L E  

F- 1 

F-2 

F-3 

F-4 

SHREDDED . I 

-- 

LADLE ALLOYS YEIGHT(LBS 1 

START 
Drop 1st bucke t  
Power on 

TIHE I C I Hn P 

Oxy- fue l  b u r n e r s  

S 

-6 W 

Vulcan l a n c e  on 

.gA 

END 

Tap no. 
Tap no. 

S i  I C u I  N i  

Tap no. 
CF 

Cr  

- /Y 

Drop 2nd bucke t  
Power on Tap no. 

Tap no. 
Oxy- fuel b u r n e r s  CF 

CF CH 
V u l c r n  l a n c e  on CF 0 

.&' 

Carbon I n j e c t o r  on Lbs. I n j  

no 

Time 
- 

Tine Temp - - 

~n 

REMARKS (list) 

V 



EBT HEAT RECORD 
HEAT No: Zkf- b%&- FULL WEIGHT: DATE: s-fidv KYH END: 

HERTS ON BOTTOH: TARE YEIGHT: KUH START: 'lELTER:-e USED: 3 4  LADLE M: D UEIGHT TAPPED:- A m  GRADE: 
LAST HEAT TAPPED : YO HEATS ON DELTA: 7 PCITCH: LBS ( EST 1 

CHARGE BKT W 1  BKT 1)2 

CHEH I STRY 'TOTAL 

? 

HOT HEEL 
I I 1 1 1 1 1 1 1 1  
BUSHELING 

SKULLS 

RESID 

. 73 

(CRG. CARBON ( 

F-4 

LADLE ALLOYS UEIGHT(LBS1 

C r  

4 
N i  SAWLE ) TIHE I C I fln P I  5 I S i  ( C u  

. - 
TAP TIflE: / q a  26 

F-1 

F-2 

F-3 

START 
Drop 1 s t  bucket  
Power on 

Ho 

Ox y- fue l  b u r n e r s  

Vulcan l a n c e  on 

Sn 

LO 1 

EM) 

V ( N 

-@? -6 c? 

Tap no. 
Tap no. 
Tap no. 

CF 
CF CH 
CF 0 

- - - - - - 

Drop 2nd bucke t  
Power on 

Oxy- fuel  b u r n e r s  

.19 

Vulcan l a n c e  on 

. /L  

Tap no. 
Tap no. 
CF 

CF CH 
CF 0 

Carbon I n j e c t o r  on Lbs. I n j  

l i r e  Te r  p 
- - 

Time Tar  p 
- - 

REMARKS (list) 



EBT HEAT RECORD 
HEAT M: ZY- '9w FULL YEIGHT: DATE: 5-/S6y KUH END: - 

HEATS ON BOTTOH: TARE YEIGHT: RELTER: #?AT 
W ~ H S ~ ~ ~ ~ ;  ss LADLE M): WEIGHT TAPPED: m G  AIR GRADE: 1 / -* HEATS ON DELTA: F< 'AST HEAT TAPPED: PATCH : LBS( EST 1 

CHERISTRY 1 TOTAL 

CHARGE BKT 1)l BKT X 2  

HOT HEEL I 

RESID 

3-2. 

SANPLE 

F-1 

SKULLS 1 1  

LADLE ALLOYS YEIGHT(LBS) 

F-2 

F-3 

F-4 

TAP TIRE: I 

TIRE 1 C 1 Hn P I  S 

1 6  

START END 
Drop 1 s t  bucke t  
Power on Tap no. 

Tap no. 
Tap no. 

Oxy- fue l  b u r n e r s  CF 
CF CH 

V u l c r n  l a n c e  on CF 0 

I 
I 

Drop 2nd 
Power on  

N 

- 7  

I 

Si I Cu 

.z-cf? 

Cr 

f l 

bucke t  

Ni 

Ox y- f u e l  b u r n e r s  

Ro 

V u l c r n  l a n c e  on 

Tap no. 
Tap no. 
CF 

CF CH 
CF 0 

Sn 

Carbon I n j e c t o r  on  Lbs. I n j  

V 

Time Temp Time Temp 

REMARKS (list) 



EBT HEAT RECORD 
HEAT M: Zff- FULL YEIGHT: DCITE:~-/YS~Y KWH END: 

HEATS ON BOTTOU: TARE WEIGHT: HELTER: KWH START: 
LADLE NO:- WEIGHT TAPPED:-6 01. GRADE: ~m wm USED:-' 

AST HEAT TAPPED: HEATS ON DELTA: g& PATCH: LBS (EST 

CHERISTRY !TOTAL 

CHARGE BKT U l  

BUSHEL XNG 

SKULLS I+ 

RESXD 

"q 
o/V(PLEI T I M  C Hn P S 1 

F- 1 
f 2  5 DY 

F-2 
I 1 

F-3 

F-4 

1pL-t- SHREDDED 

LADLE ALLOYS UEIGHT(LBS) 

I 

S i  

. z  

TAP TIRE: 17-34 

START END 
D r o p  1s t  b u c k e t  
Power o n  Tap  no. 

Tap  no. 
Tap  no. 

Oxy- fue l  b u r n e r s  CF 
CF CH 

V u l c a n  l a n c e  o n  CF 0 

D r o p  2nd  b u c k e t  
Power o n  Tap  no. 

Top  no. 
O x y - f u e l  b u r n e r s  CF 

CF CH 
V u l c a n  l a n c e  o n  CF 0 

Cu 

J5  

Carbon I n j e c t o r  on Lbs. X n j  

T ime Temp - - 

N i I C r  

T ime  Temp - - 

OXYGEN P P M ~ ~  

Uo 

REMARKS (list) 

Sn I V N 

-mL 



EBT HEAT RECORD 
HEAT NO: 7V-644/ FULL WEIGHT: 

HEATS ON BOTTOH: TARE WEIGHT: IIELTER: 
LADLE NO: 6 WEIGHT T A P P E D : ~ ~ ~ ~ ~ ~  AItl GRADE: 

'IST HEAT T A P P E D : ' ~  HEATS ON DELTA: k7 

CHEMISTRY ITOTAL 

CHARGE BKT W l  BKT M2 

HOT HEEL I 
BUSHEL ING 

SKULLS 

BUNDLES I I 

m. CARBON I I 

SCRAP TOTAL 

BURNT LInE 

LADLE ALLOYS UEIGHT(LBS) 

- 
i 

/ & m j l ~ ~ O  

7- 

START END 
Drop 1 s t  bucket 
Power on Tap no. 

Tap no. 
Tap no. 

Oxy-fuel burners CF 
CF CH 

Vulcan lance on CF 0 

Drop 2nd bucket 
Power on Tap no. 

Tap no. 
Oxy- fuel burners CF 

CF CH 
Vulcan lance on CF 0 

Carbon I n j e c t o r  on Lbr. I n j  

REMARKS (list) 

Time 
- 

Temp 
- 

Tine 
- 



EBT HEAT RECORD 
HEAT MI: 2 ~ - & ~ ~ *  FULL WEIGHT: KWH END: 

HEATS ON BOTTOH: TARE UEIGHT: UUH START: 
WEIGHT TAPPED: -z3- AIR GRADE: KWH USED: 5 2- 

*.AST HEAT TAPPED: HEATS ON DELTA:-- PATCH:-BS (EST) 

CHARGE BUT 81 BKT WZ 

HOT HEEL IllTllll. 
SKULLS 

BUNDLES 

(t~b. CARBON I 

LADLE ALLOYS YEIGHT(L8S) 

START 
Drop 1st  b u c k e t  
Power on  

Oxy- fuel  b u r n e r s  

Vu lcan  l a n c e  on  

END 

Tap no. 
- Tap no. 

Tap no. 

Drop 2nd b u c k e t  
Power on  

O r y - f u e l  b u r n e r s  

Vu lcan  l a n c e  on 

Tap no. 
Tap no. 
CF 

CF CH 
CF 0 

Carbon I n j e c t o r  on  Lbs. I n j  

Time Temp Time Temp 

REMARKS (list) 



NUCOR STEEL - CRAUFORDSVILLE 
EBT HEAT RECORD 

HEAT H):ZV-- 6997 FULL MIGHT: DATE : T - i 9 0 ~  KWH END: 

H E ~ T S  ON BOTTOH: TARE WEIGHT: H E L T E R : ~  KWH START: 
LADLE NO: 0 WEIGHT TAPPED: ';-FSoo A I ~  GRADE: HUH USED: 42 

LAST HEAT TAPPED:= HEATS ON DELTA: Fi4 PATCH: w 0 LBS(EST) 

CHWGE BKT 11 BUT 12 

HOT HEEL I lllll Ill]- 

TOTAL 
RESID 

035- 

CHEHISTRY 

START 
Drop 1 s t  bucket 
Power on 

END 

v N S(UIPLE I TIRE 1 C I nn P 

F-1 

Tap no. 
Tap no. 

i i 

I I 

SKULLS I 1 I 

I I 

S 

3 

I 
BUNDLES 

Tap no. 

S i  I Cu 

&/G 

Oxy- fuel  burners 

Ni / C r  I n o  I ~n 

I 

Vulcan lance on 

Drop 2nd bucket 
Power on Tap no. 

Tap no. 
CF 

CF CH 
CF 0 

Oxy- fuel  burners 

Vu l c rn  l ance  on 
SCRAP TOTAL I ~ w o &  Carbon I n j e c t o r  on Lbs. I n j  

T iae  - Temp Time - - ~ R O .  CARBON f I I 

LADLE ALLOYS UEIGHTtLBS) 

s 

REMARKS (list) 



EBT HEAT RECORD 
HEAT M: *+kf lV FULL WEIGHT: 

HEATS ON BOTTOM: TARE WEIGHT: KUH START: 
LADLE MI:- YIGHT T A P P E D : ~ ~  AIM GRADE: 

LAST HEhT TAPPED: 3 1 !yY HEATS ON DELTA: $?,, PATCH: 

CHEMISTRY  TOTAL 

CHARGE BKT 1)l BKT 1)2 
b 

HOT HEEL !IIIIIIIl 
SKULLS 

BUNDLES 

(~Ao. CARBON 1 1 I 

LADLE ALLOYS WEIGHT(LBS1 

TAP TIRE: &L: y L  

START END 
Drop 1 s t  bucket 
Power on Tap no. 

Tap no. 
Tap no. 

Oxy- fuel  burners CF 
CF CH 

Vulcan lance  on CF 0 

Drop 2nd bucket  
Power on Tap no. 

Tap no. 
Oxy- fuel  burners CF 

CF CH 
Vulcan l ance  on CF 0 

Carbon I n j e c t o r  on - Lbs. I n j  

REMARKS (list) 

Time Tenp T i n e  Temp 

OXYGEN PPM~ 7 7  1 



Nucor Steel - Crawfordsville AOD Log 

Heat # 246985 Grade 409S2 Operator bfay 

Practice CRSS LCLN Slag ANY SS GRADE Heat Created 0511 9/04 09:39 

Lining ID April#2 04 Lining Minutes 605 Heats 160 Min. Weight 200,000 

AddsWiz Oxygen Estimate 75046 TapToCharge 173.0248 
Spec C Mn P S Si C r Ni N Ti 
Min 0.004 0.100 11.050 
M ax 0.015 0.010 0.200 11.250 

Sample C Mn P S Si C r N i N Ti 
T 1 0.582 0.270 0.040 0.065 0.158 5.970 0.140 0.005 0.008 
A1 0.026 0.140 0.032 0.065 0.009 7.430 0.150 0.008 0.002 
A2 0.009 0.190 0.030 0.048 0.016 9.150 0.140 0.007 0.002 
A3 0.009 0.260 0.029 0.018 0.204 10.030 0.140 0.006 0.002 
A4 0.010 0.280 0.029 0.018 0.322 10.6200.140 0.007 0.003 

PctCaO PctMgO PctSi02 PctA1203 PctCr203 PctFeO WtSlag 
42.5 1 6.35 30.04 20 91 0.00 0.00 25,818.52 

TimeActivity Activity Temp %C 0 2  Cnts N2 Cnts Ar Cnts 

9 40 Chem TI  
9 55 Charge 

9.58 Sample 0.5823 6816 

10 03 Temp 2753 

10.04 Decarb 

10 04 AddsW iz 

10.05 Sample 0.5908 3623 10476 

10 06 Decarb 

10 06 AddsWiz 

10 35 Sample 0 0147 89996 80254 

10 38 Temp 2980 

10 39 Decarb 

10 53 Chern A1 

10 56 Reduce 

10 58 AddsWiz 

11 07 Sample 0 0067 106435 185644 

11.15 Temp 2970 

11 18 Chem A2 

11 18 AddsW IZ 

11 22 Reduce 

11 28 Sample 0 0088 106435 207823 

11 32 Temp 2887 

11 -46 AddsW IZ 

11 50 Fuel %Al 

11 55 Sample 0 0094 1 16279 229997 

11 59 Temp 2931 

12 11 Chem A4 

12 13 Fuel %SI 

12 16 Sample 0 0106 119817 238525 

12 17 Tap 

Tap Heat 05/49/04 12 17 TOTALS 119817 0 238621 
Charge Heat 05/19/04 9 55 Transfer W t 214.000 

Charge - Tap 143 Tap Wt 238,234 



ADD'T'oNS Rape1  Recipe2 Recipe3 Recipd Recipe5 Recipe5 Recipe7 Stanless W1zDec0 WlzDSg WizRt 
lime 1 0 1 1 

FeCrSi 

FeSl 250 

HCFeCr 

LCCr 3,500 1,000 

Lime 1,000 5,000 1,740 

----------- 
Total 5,000 1,000 3,750 1,000 250 1,000 200 5,000 17,602 4,512 3,6 



Nucor Steel - Crawfordsville AOD Log 

Heat # 246986 Grade 409S2 Operator bfay 

Practice CRSS LCLN Slag ANY SS GRADE Heat Created. 0511 9/04 12:22 

Lining ID April#2 04 Lining Minutes 748 Heats 161 Min. Weight 200,000 

AddsWiz Oxygen Estimate 64707 TapToCharge 4.9585 
Spec C Mn P S Si C r Ni N Ti 
M in 0.004 0.100 11.050 
Max 0.015 0.010 0.200 11.250 

Sample C Mn P S Si Cr N i N Ti 
T 1 0.820 0.340 0.038 0.070 0.106 8.850 0.140 0.005 0.007 
A1 0.019 0.210 0.031 0.050 0.010 9.550 0.150 0.005 0.002 
A2 0.011 0.300 0.029 0.045 0.122 10.9100.140 0.006 0.002 
A3 0.010 0.320 0.030 0.031 0.189 11 .OOO 0.140 0.006 0.002 
L4 0.009 0.330 0.029 0.016 0.243 11.020 0.140 0.006 0.003 

PctCaO PctMgO PctSiO2 PctA1203 PctC1-203 PdFeO WtSlag 
44.28 5.78 34.65 15.04 0.00 0.00 16,135.44, 

TimeActivity Activity Temp %C 0 2  Cnts N2 Cnts Ar Cnts 

1222 Charge 
12:23 Chem T I  

12:25 Sample 0.8199 4557 

12:27 Temp 2725 
12:28 Decarb 
12:28 AddsWiz 

12:57 Sample 0.0148 78345 78653 
13:Ol -Temp 2999. . . . . 

-1 3:02 Decarb 

13:06 Chem A1 
13:12 Reduce 
1333 AddsWiz 

13:19 Sample 0.0040 8991 0 139344 

13:22 Temp. 3074 
13:26 Chem A2 

13:29 Reduce 
13:33 Sample 0.0124 8991 0 155807 

13:39 Temp 301 5 
. . 

13:46 Chem A3 

13:48 Reduce 

13:54 Sample 0.0100 89910 176715 

14:04 Tap 

Tap Heat 0511 9/04 14:04 TOTALS 89910 0 176832 

Charge Heat 0511 9/04 12:22 Transfer Wt 224,000 

Charge - Tap 102 Tap Wt 234,273 



Recipe1 Recipe2 Recipe3 Recipe4 Recipe5 Stainless WizDecO WizDSg WizRedO WizRedO 
lime 1 0 1 1 2 

Dolo 

FeCrSi 

FeSi 

HCFeCr 10,000 10,O' 

LCCr 750 

Lime 1,000 500 5,000 500 7,Oe 
----------- 

Total 1,350 1,000 450 500 500 5,000 10,000 2,634 3,041 1,700 26,l 



Nucor Steel - Crawfordsville AOD Log 

Heat# 246987 Grade 409S2 Operator jnichols 

Practice CRSS LCLN Slag ANY SS GRADE Heat Created 0511 9/04 14: l l  

Lining ID April#2 04 Lining Minutes 850 Heats 162 Min. Weight 200,000 

AddsWiz Oxygen Estimate 81095 TapToCharge 6.929333 
Spec C Mn P S S i Cr N i N Ti 
Min 0.004 0.100 11.050 
Max 0.01 5 0.010 0.200 11.250 

Sample C Mn P S Si Cr N i N Ti 
T 1 0.817 0.330 0.035 0.054 0.138 8.010 0.150 0.005 0.008 
A I 0.006 0.210 0.028 0.052 0.009 8.710 0.170 0.005 0.002 
A2 0.009 0.310 0.027 0.013 0.056 11.280 0.160 0.006 0.003 

PctCaO PctMgO PctSi02 P~tA1203 PctCR03 PctFeO WtSlag 
51.13 8.17 29.19 11.28 0.00 0.00 22,464.85 

Activity Temp 

Charge 

Chem T I  

Sample 

Temp 2643 
Decarb 

Sample 

Decarb 
AddsW iz 

Sample 

Temp 31 58 

Decarb 

Sample 

Temp 3065 
Decarb 

Chern A1 

Reduce 

AddsW iz 

Sample 

Temp 3043 

Chem A2 

Reduce 

Sample 

T ~ D  

02  Cnts N2 Cnts Ar Cnts 

4428 

Tap  eat 0511 9/04 15.37 TOTALS 101121 0 179216 

Charge Heat 0511 9/04 14'1 1 Transfer W t 236.000 

Charge - Tap 86 Tap Wt 247,565 



Reapel Recipe2 Stahless W i z D d  WizDSg WizRedO WizRsdO W IZRSCJ Total 
lime 1 01 1 2 0 1 

Al 100 1,154 600 1,854 

Dolo 2,997 1,273 4,270 

FeCrSi 1,000 . 1,000 

FeSi 400 250 1,814 800 3,264 

HCFeCr 13,000 13,000 

Lime 5,000 2,310 2,823 10,133 

. -  
Total, ' 500 250 5,000 13,000 5,307 3,968 1,400 4,096 33,521 



Nucor Steel - Crawfordsville AOD Log 

Heat # 246988 Grade 409S2 Operator jnichols 

Practice CRSS LCLN Slag ANY SS GRADE Heat Created 05/1 9/04 1540 

Lining ID April#2 04 Lining Minutes 935 Heats 163 Min. Weight 200,000 

AddsWiz Oxygen Estimate 73566 TapToCharge 3.925 
Spec C Mn P S S i C r N i N Ti 
Min 0.004 0.100 11.050 
Max 0.015 0.010 0.200 11.250 

Sample C Mn P S Si C r N i N Ti 
T l  1.046 0.340 0.034 0.049 0.189 9.070 0.120 0.007 0.014 
A1 0.009 0.250 0.028 0.049 0.010 9.980 0.140 0.005 0.002 
A2 0.008 0.330 0.028 0.008 0.236 11.350 0.130 0.006 0.003 

PctCaO PctMgO PctSi02h Pct41203 i3-1; PctCr203 PctFeO WtSlag 
49.12 7.18 30.54 12.78 0.00 0.00 16,048.1 1 

.5S-56 i t  -12 f' 
TirneActivity Activity Temp 8@ 0 2  N2 Cnts Ar Cnk  

15:40 Charge 

.I 5:44 Chem T I  

1545 Sample 1.0456 851 2 

1547 Temp 2669 

1547 Decarb 

15:48 AddsWiz 

84681 16:17 Sample 0.0148 82585 

16:20 Temp 3041 

1 6:20 Decarb 

16:24 Chern A1 

16:27 Reduce 

16:27 AddsWiz 

16:37 Sample 0.0057 89875 145934 

16:44 Temp 3071 

16:47 Tap 

Tap Heat 05/19/04 16:47 TOTALS 89875 0 146049 

Charge Heat 0511 9/04 1540 Transfer W t - 230,000 . 

Charge -Tap 67 Tap Wt 235,622 

'ADDITIONS 

Al 

Dolo 

FeCrSi 

FeSi 

HCFeCr 

Lime 

Total 

WizDe& WizDSg W izRedO .WizRedO 
1 0 1 1 2 

WizRsg Total 
0 1 



Nucor Steel - Crawfordsville AOD Log 

Heat# 246989 Grade 409S2 Operator jnichols 

Practice CRSS LCLN Slag ANY SS GRADE. Heat Created 05/19/04 16% 
Lining ID April#2 04 Lining Minutes 1002 Heats 164 Min. Weight 200,000 

AddsWiz Oxygen Estimate 6301 6 TapToCharge 25.796 
Spec C Mn P S S i C r Ni N Ti 
Min 0.004 0.100 11.050 
Max 0.015 0.010 0.200 11.250 

Sample C Mn P S S i Cr N i N Ti 
T I  1.181 0.310 0.033 0.056 0.224 10.870 0.140 0.007 0.018 
A 1 0.024 0.270 0.027 0.054 0.010 10.5900.150 0.005 0.002 

TirneActivity Activity Temp %C 0 2  C n b  ' N2 Cnts Ar Cnts 

16:56 Chem T I  

17:13 Charge 

17:18 Sample 1.1813 9086 

17:19 Temp 2719 

17:20 Decarb 

AddsW iz 
Sample 

Temp 
Decarb 
~ h e r n  AI 

Reduce 
AddsW iz 
Sample 

Temp 
Reduce 

Sample 
18.44 Tap 

Tap Heat 05/19/04 18:44 TOTALS 81893 0 181472 
Charge Heat 0511 9/04 17:13 Transfer Wt 234,000 

Charge - Tap 91 Tap Wt 232,455 

Recipe1 Recipe2 Stainless W izDSg W izRedO W izRedO WizRSg Total 
l~me 01 1 2 0 1 

FeCrSi 509 509 

FeSi 200 54 1 600 1,341 

HCFeCr 750 750 

- - - - ___ ___ - - 
Total 750 200 5,000 1,808 2,050 1,050 2,928 13,786 



Nucor Steel - Crawfordsville AOD Log 

Heat# 246990 Grade 409S2 Operator jnichols 

Practice CRSS LCLN Slag ANY SS GRADE Heat Created 0511 9/04 18:46 

Lining ID AprilR 04 Lining Minutes 1093 Heats 165 Min. Weight 200,000 

AddsWiz Oxygen Estimate 69766 TapToCharge 2.133333 
Spec C Mn P S Si C r N i N Ti 
Min 0.004 0.100 11.050 
Max 0.015 0.010 0.200 11.250 

Sample C Mn P S Si C r Ni N Ti 
T1 1.526 0.410 0.034 0.049 0.205 10.900 0.190 0.006 0.016 
A1 0.059 0.370 0.028 0.041 0.010 11.070 0.190 0.004 0.002 
A2 0.006 0.400 0.028 0.003 0.192 11.390 0.190 0.004 0.003 

PctCaO PctMgO PctSiO2 PctA1203 PctCR03 PctFeO WtSlag 
5 1.12 7.72 24.39 16.12 0.03 0.00 13,346.82 

TimeActivity Activity Temp %C 02 Cnts .N2 ~ n t s  Ar Cnts 

18:46 Charge 

18:46 Chem T I  

1850 Sample 1.5260 6600 

18:52 Temp 

18:53 Decarb 

1855 AddsW iz 

19:23 Sample 8751 5 

19:25 Temp 

19:25 Decarb 

19:29 c h e m ' ~ 1  

19:44 Reduce 

1944 AddsW iz 

1951 Sample 0.0035 90528 186898 

19% Temp 31 09 

20:03 Reduce 

20:03 ' Chem A2 

20:04 Sample 0.0064 90528 ,193620 

. 20:05 Tap 

05/19/04 20~05 TOTALS 90528 0 193744 Tap Heat 

Charge Heat 05/19/04 18:46 ~ransfer' w t 236.000 

Charge - Tap 79 Tap Wt 232,566 

Recipe1 Recipe2 Stainless WizDSg WizRedO WlzRedO Total 
lime 01 1 2 

Al 

Dolo 

. FeSi 

HCFeCr 500 500 

Lime 5,000 1,500 6,500 

------- 
Total 500 150 5,000 4,000 900 1,600 12,150 



Nucor Steel - Crawfordsville AOD Log 

Heat# 246991 Grade 40982 Operator jnichols 

Practice CRSS LCLN Slag ANY SS GRADE- Heat Created 05/19/04 20:07 
. . 

Lining ID April#2 04 Lining Minutes - 1172 Heats 166 Min. Weight 200,000 

AddsWiz Oxygen Estimate 60933 TapToCharge 2.1 58333 
Spec C Mn P S Si Cr Ni N Ti 
Min 0.004 0.100 11.050 
Max 0.015 0.010 0.200 11.250 

Sample C Mn P S S i Cr Ni N Ti 
T 1 1.265 0.270 0.032 0.062 0.163 10.240 0.160 0.006 0.015 
A1 0.056 0.250 0.027 0.032 0.009 10.420 0.160 0.004 0.002 

Activity 

Charge 
C h m  1 1  

Sample 

Temp 
Decarb 

AddsWiz 

Sample 
Temp 

Decarb 

Chern A1 
Reduce 

AddsW iz 

Sample 
Temp 

Reduce 

Chern A2 
Sample 

Tao 

Temp %C 0 2  Cnts N2 Cnts Ar Cnts 

6145 

Tap Heat 05/19/04 21 :20 TOTALS 82362 0 183481 

Charge Heat 05/19/04 20:07 Transfer Wt 234,000 

Charge - Tap 72 Tap Wt 234,190 

Recipe1 Stanless WlzDecO WizDSg WizRedO WizRedO Tofa1 
lime 1 0 1 1 2 

FeCrSi 616 61 6.. 

FeSi 300 800 ' 1,100 

Lime 5,000 3,000 8,000 

- - - - .  -- 
Total 300 5,000 2,800 6,400 1,516 . 1,400 17,416 



Nucor Steel - Crawfordsville AOD Log 

Heat #- 246992 Grade 409S2 Operator jnichols 

Practice CRSS LCLN Slag ANY SS GRADE Heat Created 05/19/04 21 :22 
Lining ID April#2 04 Lining Minutes 1244 Heats 167 Min. Weight 200,000 

AddsWiz Oxygen Estimate 62770 TapToCharge 2.237333 
Spec C Mn P S S i Cr Ni N Ti  
Min 0.004 0.100 11.050 
Max 0.015 0.01 0 0.200 1 1.250 

Sample C Mn P S Si Cr Ni N Ti 
T 1 1.221 0.290 0.025 0.053 0.152 9.870 0.150 0.004 0.015 
A I 0.021 0.270 0.023 0.032 0.010 10.060 0.160 0.004 0.002 
A2 0.009 0.310 0.024 0.003 0.047 11.1000.150 0.005 0.003 

PctCaO PctMgO PctSi02 PctA1203 PctCR03 PdFeO WtSlag 
59.27 9.74 16.99 13.50 0.00 0.00 15,268 07 

Activity Temp %C 02 Cnts 

Charge 
Chem T I  

Sample 1.2210 

Temp 2863 
Decasb 
AddsW iz 

Sample 

Temp 3083 
Decarb 
Chenl A1 

Reduce 

AddsW iz 

Sample 0.0051 

Temp 

Chem A2 

Reduce 

Sample 0.0088 

N2 Cnts Ar Cnts 

6608 

22:29 Tap 

Tap Heat 0511 9104 2229 TOTALS 77351 0 163663 

Charge Heat 0511 9/04 21 2 2  Transfer Wt 232,000 

Charge - Tap 67 Tap Wt 235,916 



ADD'T'oNS Recipe1 Recipe2 Stainless WizDeO WizDSg WizRedO WizRdO Total 
lime 1 0 1 1 2 

FeCrSi 1,000 1,000 

FeSi 600 350 950 

HCFeCr 4,000 4,000 

LCCr 700 700 

Lime 5,000 3,000 8,000 

-------- 
Total 1,500 1,300 5,000 4,000 6,500 2,000 800 21,100 



Nucor Steel - Crawfordsville AOD Log 

Heat # 246993 Grade 409S2 Operator jnichols 

Practice CRSS LCLN Slag ANY SS GRADE Heat Created 0511 9/04 22:30 
Lining ID April#2 04 Lining Minutes 131 1 Heats 168 Min. Weight 200,000 

AddsWiz Oxygen Estimate 72507 TapToCharge 1.558333 
Spec C Mn P S Si C r Ni N Ti 
Min 0.004 0.100 11.050 
Max 0.015 0.010 0.200 11.250 

Sample C Mn P S Si Cr Ni N Ti 
T1 1.123 0.340 0.030 0.047 0.170 9.380 0.140 0.006 0.012 
A1 0.031 0.300 0.024 0.039 0.010 10.0400.150 0.004 0.002 
A2 0.011 0.350 0.024 0.003 0.209 11.0000.140 0.006 0.004 

PctCaO PctMgO PctSi02 PctA1203 PctCR03 PctFeO WtSlag 
54.97 8.24 21.86 14.48 0.00 0.00 15.733 01 

TimeActivity Activity Temp %C 0 2  Cnts N2 Cntr Ar Cnts 

Charge 

Chem T I  

Sample 

Temp 

AddsW iz 

Decarb 

Sample 

Temp 

Decarb 

Chem A1 

Reduce 

AddsW iz 

Sample 

Temp 

Chem A2 

Reduce 

Sample 

Tap 

Tap Heat 0511 9/04 23.37 TOTALS 82297 0 1621 00 
Charge Heat 05/19/04 22:30 Transfer W t 233.000 

Charge - Tap 67 Tap Wt 239,806 



ADDITIONS 

Dolo 

FeCrSi 

FeSi 

HCFeCr 

LCCr 

Lime 

Total 

Recipe1 Recipe2 Recipe3 Stainless W izDecO . WizDSg W izRedO W izRedO Total 
lime 1 01 1. 2 



Nucor Steel - Crawfordsville AOD Log 

Heat # 246994 Grade 409S2 Operator jnichols 

Practice CRSS LCLN Slag ANY SS GRADE Heat Created 05/19/04 23:38 

Lining ID April#2 04 Lining Minutes 1378 Heats 169 Min. Weight 200,000 

AddsWiz Oxygen Estimate 66721 TapToCharge 1.45 
Spec C Mn P S Si Cr Ni N Ti 
Min 0.004 0.100 11.050 
Max 0.015 0.010 0.200 11.250 

Sample C Mn P S Si Cr N i N Ti 
T I  1.066 0.330 0.024 0.043 0.172 9.160 0.150 0.007 0.014 
A1 0.033 0.310 0.021 0.024 0.009 10.140 0.160 0.005 0.002 
A2 0.009 0.360 0.021 0.008 0.140 11.3400.160 0.005 0.004 

PctCaO PctMgO PctSi02 PctA1203 PctCr203 PctFeO WtSlag 
53.01 5.85 23.72 16.90 0.01 0.00 15,326.78 

TirneActivity Activity Temp %C 0 2  Cnts NZ Cnts Ar Cnts 

23 39 Charge 
23 39 Chem T I  

23 42 Sample 1 0655 5320 

23 43 Temp 
23 43 AddsW 12 

23.44 Decarb 
0.12 Sample 78605 
0.14 Temp 

0 14 Decarb 

0 18 Chem A1 
0 28 Reduce 

0 28 AddsW 12 

0 34 Sample 0 0059 83750 1 52677 
0 38 Temp 3095 

0 42 Chem A2 

0 44 Chem A2 
0 44 Reduce 

0 46 Sample 0.0095 83750 159257 

0 47 Tap 

Tap Heat 05/20/04 0 47 TOTALS 83750 0 159362 

Charge Heat 0511 9/04 23 39 Transfer W t  229,000 

Charge - Tap 68 Tap Wt 237,513 



Recipe1 Recipe2 Recipe3 Stainless W i z D d  WizDSg 
lime 1 01 

FeCrSi 

FeSi 

HCFeCr 

LCCr 

Lime 5,000 3,000 

------ 
Total 300 2,350 1,000 5,000 6,374 5,000 

Total 

4,300 

1,800 

2,000 

1,000 

1,350 

6,374 

500 

8,000 

25,124 



Nucor Steel - Crawfordsville AOD Log 

Heat # 246995 Grade 409S2 Operator jnichols 

Practice CRSS LCLN Slag ANY SS GRADE Heat Created 05/20/04 00:48 

Lining ID April#2 04 Lining Minutes 1446 Heats 170 Min. Weight 200,000 

AddsWiz Oxygen Estimate 14025 TapToCharge 1.683333 
Spec C Mn P S S i Cr Ni N Ti 
Min 0.004 0.100 11.050 
Max 0.015 0.010 0.200 11.250 

Sample C Mn P S Si C r N i N Ti 
T 1 1.156 0.330 0.029 0.049 0.228 9.490 0.140 0.006 0.015 
A1 0.031 0.280 0.023 0.038 0.009 10.540 0.150 0.004 0.002 
A2 0.009 0.330 0.024 0.003 0.171 11.4200.150 0.005 0.003 

PctCaO PctMgO PctSi02 PctA1203 PctCR03 PctFeO WtSlag 
54.48 6.00 22.95 13.82 2.62 0.00 14,875.93 

Activity 

Chage 

Chem T I  

Sample 

Temp 

AddsWiz 

Dearb 
Sample ' 

Temp 
Decarb 

Chem A1 
Reduce 

AddsW iz 

AddsW iz 
AddsW iz 

Sample . 

Temp . 

Chem A2 

Reduce 

Chem A2 

Sample 

Tap 

Temp %C 02  Cnts N2 Cnts Ar Cnts 

5506 

7781 8 

Tap Heat 05120104 159  TOTALS 82790 0 1651 52 
Charge Heat 05120104 0.48 Transfer W t 232,000 

Charge -Tap 71 Tap Wt 236,423 



ADDITIONS 

1006 

Al 

Dolo 

FeCrSi 

FeSi 

HCFeCr 

LCCr 

Lime 

Total 



Nucor Steel - Crawfordsville AOD Log 

Heat # 246996 Grade 1005S1 Operator jnichols 

Practice Castrip Slag LCLNCarbon Heat Created 05/20/04 02:02 

Lining ID April#2 04 Lining Minutes 1517 Heats 171 Min. Weight 200.000 

AddsWiz Oxygen Estimate TapToCharge 7.1 66667 
Spec C Mn P S S i Cr Ni N Ti 
~ ' i  n 0.010 0.250 
Max 0.040 0.450 

Sample C Mn P S . Si c r  . Ni N Ti 
F 1 0.107 0.130 0.012 0.065 0.010 0.781 0.050 0.007 0.002 
T 1 0.051 0.090 0.010 0.064 0.001 0.563 0.052 0.009 0.002 
A I 0.013 0.590 0.012 0.415 0.579 0.053 0.004 0.003 

TimeActivity Activity Temp %C 0 2  Cnts N2 Cnts Ar Cnts 

2:06 Chem T I  
2:07 Charge. 

2:09 Decarb 
2:15 Reduce 

222 Sample 37405 

2:27 Temp 
2:28 Ch- A1 

2:29 Fuel %Al 

2:30 Reduce 
2:30 Reduce 

233 Sample . 0.0141 14142 47833 

2:35 Temp 301 1 

238 Chem A2 

2:38 Fuel %Al 

2:39 Reduce 
2:42 Sample 0.0130 15112 56695 

2:42 Tap 

Tap Heat 05/20/04 2:42 TOTALS 15112 0 56889 

Charge Heat 05/20/04 2:07 Transfer W t 232,997 

Charge - Tap 36 Tap Wt 235,465 

Dolo 

FeSi 

Lime 

Med C - . -. . 
------ 

Total 500 3,300 4,500 100 I 0 0  8,500 



Nucor Steel - Crawfordsville AOD Log 

Heat# 246997 Grade 1005S1 Operator jnichols 

Practice Castrip Slag LCLNCarbon Heat Created 05/20/04 02:47 

Lining ID April#2 04 Lining Minutes 1553 Heats 172 Min. Weight 200,000 

AddsWiz Oxygen Estimate TapToCharge 12.73333 
Spec C Mn P S S i Cr Ni N Ti 
Min 0.010 0.250 0.150 
Max 3.040 0.450 0.200 

Sample C Mn P S Si Cr Ni N Ti 
F 1 0.051 0.050 0.003 0.037 0.135 0.022 0.008 0.002 
L1 0.012 0.570 0.004 0.319 0.165 0.023 0.004 0.002 
A 1 0.012 0.570 0.004 0.316 0.164 0.022 0.004 0.002 

PctCaO PctMgO PctSi02 PctA1203 PctCR03 PctFeO WtSlag 
57. 16 10.24 12.75 19.73 0.00 0.00 6,322.28 

TimeActivity Activity Temp %C 0 2  Cnts N2 Cnts Ar Cnts 

2 48 C h m  F1 

2.55 Charge 

258  Decarb 

3.03 Reduce 

3 11 Sample 0.0289 12162 38147 

3.17 Temp 2989 

3.20 C h m  A1 

3 20 Reduce 

3 22 Sample 0.0136 121 62 43471 

3:23 Tap 

Tap Heat 05/20/04 3 23 TOTALS 12162 0 43598 
Charge Heat 05/20/04 2.55 Transfer W t 236,000 

Charge - Tap 28 Tap Wt 238,596 

FeSi 1,200 1,200 

Med C - - - - .  
---- 

Total 500 3,450 150 4,100 





ATP- Air Test Professionals, Inc. 

(317) 345-1720 FAX (317) 351-0411 

REPORT on Compliance Testing 
For CO, NOx, SO2, Lead and PM/PM10 TESTING 

Performed for: 
Nucor Steel 

Crawfordsville, Indiana 
Castrip 

on October 2 ha, 3 rd and 5 th, 2006 



ATP Air Test Professionals, Inc. 

017) 345-1720 FAX (31•) 351-0411 

REPORT on Compliance Testing 
For CO, NOx, SO2, Lead and PM/PMI0 TESTING 

Performed for: 
Nucor Steel 

Crawfordsville, Indiana 
Castrip 

on Octobe_r 2 nd, 3 rd arid 5 fla, 2006 

TO the best of our knowledge, the data presented in this report is accurate and complete. 

Respectfully Submitted by: 

Andrew Young, Project Manager 
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Project No. 183 

TABLE OF CONTENTS 

PROJECT OVERVIEW 
TEST SUMMARY, Table 1-1 

RESULTS 
PMYPM10, CO, NOx & SO2, Table 2-1 
LEAD EMISSIONS, Table 2-2 
VISIBLE EMISSIONS, Table 2-3 

DESCRIPTION OF INSTALLATION 
DESCRIPTION OF PROCESS 

METHODOLOGY 
SUMMARY OF SAMPLING PROCEDURES 
DESCRIPTION OF REFERENCE METHODS 

APPENDIX 
SAMPLE CALCULATIONS 
FIELD DATA PRINTOUTS 
FIELD DATA 
LABORATORY DATA 
CHAIN OF CUSTODY 
CALIBRATION DATA 
VISIBLE EMISSIONS DATA 
SUBMITTED PROTOCOL 
PRODUCTION DATA 

1-1 

2-1 
2-2 
2-3 

3-1 

4-1 
4-2 

A 
B 
C 
D 
E 
F 
G 
H 
I 

-2- 



Nucor Steel Project No. 183 
Crawfordsville, Indiana 

1-1 PROJECT OVERVIEW 

Air Test Professionals, Inc. was contracted by Nucor Steel to perform air emissions sampling at the LMS 
baghouse stack that controls emissions from the LMS and Strip Caster. The sampling was performed in 
Crawfordsville, Indiana on October 2 nd, 3 • and 5 th, 2006. The objective of the testing was to determine 
compliance with permit requirements for the pollutants listed below. The following personnel were 

involved with the testing program: 

ATP Carlos Brown 
ATP Andrew Young 
ATP Nita Greenburg 
Nucor Trevor Beers 
Nucor Eric Ferguson 
1DEM David Harrison 

The testing program included flow and gas analysis (US EPA Methods 1-4), particulate (US EPA Method 
5), condensible particulate matter (US EPA Method 202), Carbon Monoxide emissions (US EPA Method 
10), Nitrogen Oxide emissions (US EPA Method 7E), Sulfur Dioxide emissions (US EPA Method 6C), 
Lead emissions (US EPA Method 29) and visible emissions (US EPA Method 9.) Listed below is a 

summary of the results. 

Test Summary 
Table 1-1 

Particulate Matter 0.0067 (gr/dse0 

0,0630 (Ib/ton) 

"0.0018 / 0.0052(gr/•lse0 

Lead 3:57E-06 (Ib/ton) 3.30E-04 (Ib/ton) 

Carbon Monoxide 

Nilrogen Oxide 

Sulfur Dioxide 

0.129 (lb/ton) 

0•.05 (Ib/ton) 

0.189 (Ib/ton) 

0.141 (lb/ton) 

0.19 (Ib/ton) 

0.210 (Ib/ton) 

-3- 



Nucor Steel 
Crawfordsville, Indiana 

2-1 RESULTS 

Project No. 183 

PM/PM10, CO, NOx and SO2 Emissions 
Castrip Baghouse Stack 

Table 2-1 

Gas Conditions 

Ts 

02 

CO2 

1 2 3 Average 
Stack Temperature 122.4 154.2 127.4 134.7 

Moisture (volume %) 1.75 2.53 1.75 2.01 

Oxygen (dry volume %) 20.0 20.0 20.0 20.0 

Carbon Dioxide (dry volume %) 0.0 0.0 0.0 0.0 

Volumetric Flow Rate 

Qa 

Qstd 

Actual Conditions (acfm) 132,707 128,339 130,733 130,593 
Standard Conditions (dscfm) 119,018 108,319 116,279 114,539 

PM/PM10 

E'rsp 

E 

PM/PM10 

ETSP 

E 

CARBON MONOXIDE 

Cg• 

E 

NITROGEN OXIDE 

SULFUR DIOXIDE 

E 

Filterable (gr/dsc0 0.0017 0.0018 0.0012 0.0016 

Filterable & Condensible (gr/dsc0 0.0034 0.0057 0.0108 0.0067 

Filterable (Ib/ton) 0.0164 0.0157 0.01'18 0.0'146 

Filterable & Condensible 0b/ton) 0.0330 0.0498 0.1062 0.0630 

Emission (PPM) 17.14 18.21 44.29 26.55 

Emission 0b/ton) 0.0838 0.0805 0.2213 0.'1285 

Emission (PI'M) 6.32 3.62 10.51 6.82 

Emission (lb/ton) 0.0508 0.0263 0.0863 0.0544 

Emission (PpM) 11.32 2'1.45 19,63 17.47 

Emission (tb/ton) 0.1266 0,2169 0.2244 0.'1893 

-4- 



Nucor Steel Project No. 183 
Crawfordsville, Indiana 

2-2 RESULTS 

LEAD EMISSIONS 
Castrip Baghouse Stack 

Table 2-2 

Gas Conditions 

Ts 

02 

CO2 

Stack Temperature 

Moisture (volume %) 

Oxygen (dry volume %) 

Carbon Dioxide (dry volume %) 

2 3 Average 

118.6 152.0 127.1 132.5 

1.76 2.25 2.09 2.03 

20.0 20.0 20.0 20.0 

0.0 0.0 0.0 0.0 

Volumetric Flow Rate 

Qa 

Qstd 

Actual Conditions (acfm) 

Standard Conditions (dscfm) 

132,739 134,292 131,593 132,875 

i9,764 113,724 116,697 116,728 

Lead Emissions 

E Emission Rate (lb/ton) 6.26E-06 3.38E-06 1.07E-06 3.57E-06 

-5- 



Nucor Steel Project No. 183 
Crawfordsville, Indiana 

2-3 RESULTS 

VISIBLE EMISSIONS OPACITY 
Castrip Bagho•use Stack 

Table 2-3 

Run No. 1 2 3 Average 
Date October 2, 2006 October 3, 2006 October 5, 2006 

Start Time (approx) 09:02 14:32 09:04 

Stop Time (approx) 10:02 15:32 10:04 

Visible Emissions 

Opacity (EPA RM 9) 0.0 0.0 0.0 0.0 % 

-6- 



Nucor Steel Project No. 183 
Crawfordsville, Indiana 

3-1 PROCESS DESCRIPTION 

Nucor Steel of Crawfordsville, Indiana operates the units listed below: 

A Strip Caster Line rated at a maximum steel production rate of 270 tons per hour from the existing 
electric arc furnace (EAF) and is capable of producing several grades of steel at various widths and 
thicknesses: 

One (1) ladle metallurgy station (LMS) identified as LMS-2. Particulate emissions are 
controlled by the LMS baghouse with the remaining emissions exhausted through the roof 
monitor. The LMS stack and roof monitor are identified as S-20 and S-21, respectively. 

One (1) tundish that feeds the molten metal from the LMS ladle to one (1) continuous strip 
caster. Particulate emissions are controlled by the LMS baghouse with the remaining 
emissions exhausted through the roof monitor. The LMS stack and roof monitor are 
identified as S-20 and S-21, respectively. 

3. One (1) hot rolling stand. The stand rolls the steel strips from the continuous strip caster to a 
desired gauge. 

4. Two (2) coilers. After the strip passes th¢•rolling.mill it is then rolled into coils 

The testing reported in this document was performed at the LMS baghouse stack. 

-7- 



Nucor Steel 
Crawfordsville, Indiana 

4-1 METHODOLOGY 

Project No. 183 

The sampling procedures utilized by Air Test Professionals, Inc. were as follows: 

Title 40 CFR Part 60 Appendix A 
Method 1 
Method 2 
Method 3 
Method 4 
Method 5 
Method 6C 
Method 7E 
Method 10 
Method 12 
Method 9 

"Sampling of Velocity Traverses for Stationary Sources" 
"Determining of Stack Gas Velocity and Voiumetfic Flow Rate" 
"Gas Analysis for the Determination of Molecular Weight" 
"Determination of Moisture Content in Stack Gas" 
"Determination of Particulate Emissions from Stationary Sources" 
"Determination of Sulfur Dioxide Emissions from Stationary Sources" 
"Determination of Nitrogen Oxide Emissions from Stationary Sources" 
"Determination of Carbon Monoxide Emissions from Stationary Sources" 
"Determination of Lead Emissions from Stationary Sources" 
"Visual Determination of the Opacity from Stationary Sources" 

Title 40 CFR Part 51 Appendix M 
Method 202 "Determination of Condensible Particulate Emissions from Stationary Sources" 

SAMPLE POINT DETERMINATION 
Sampling point locations were determined according to EPA Reference Method 1. 

Sampling Points 

Table 4-1 
Location/Pollutant Dimensions Points/Port Total Points 

LMS Baghouse Stack 

PM/PM10 96"/D 12 24 

Lead 96" ID 6 24 

-8- 



Nucor Steel Proj ect No. 183 
Crawfordsville, Indiana 

4-2 METHODOLOGY 

SAMPLE AND VELOCITY TRAVERSE EPA METHOD 1 
Method 1 is utilized for the representative measurement of pollutant emissions and/or total volumetric 
flow rate. A measurement site where the effluent gas stream, flowing in a known direction, is selected 
and divided into a sample grid according to the published percentages of the diameter. A traverse point is 
then located at each of these percentage points. Sampling or velocity measurement is performed at a site 
located at least two stack or duct diameters downstream and one-half diameter upstream from a 
disturbance such as a bend, expansion, contraction, or visible flame. 

VELOCITY AND VOLUMETRIC FLOW RATE EPA METHOD 2 
EPA Method 2 was used to determine the gas velocity and flow rate at the stack. Each set of velocity 
determinations included the measurement of gas velocity pressure and gas temperature at each of the 
Method 1 determined traverse points. The velocity pressures were measures with a Type S pitot tube. 
Gas temperature measurements made with a Type K thermocouple and digital pyrometer. 

GAS COMPOSITION AND MOLECULAR WEIGHT EPA METHOD 3 
In order to determine the oxygen and carbon dioxide concentrations, a sample of gas was obtained and 
analyzed in accordance with EPA Method 3. The gas sample was collected using a Fyrite analyzer. The 
results were used to determine gas molecular weight. 

MOISTURE CONTENT EPA METHOD 4 
The flue gas moisture content at the testing locations was determined in accordance with EPA Method 4. 
The gas moisture was determined by quantitatively condensing moisture in the chilled impingers and 
silica absorption. The amount of moisture condensed was determined volumetrically and gravimetrically. 
A dry gas meter was used to measure the volume of gas sampled. Moisture content is used to determine 
stack gas velocity. 

PARTICULATE/CONDENSIBLE DETERMINATION EPA METHOD 5/202 
Stack gas is withdrawn isokinetically and particulate matter is collected on the nozzle and filter. 
Condensible particulate is captured in the first three impingers; each impinger contains 100 mls of 
deinnized water. A fourth and final impinger contains an amount of approximately 200 grams of silica 
gel. The impinger temperature exit gas is maintained at or below 68 degrees Fahrenheit. 

The nozzle and glass filter holder are rinsed with acetone and captured in a sealed glass container. The 
impingers and connecting glassware are rinsed twice with deionized water and captured in a sealed 
container. Two rinses of methylene chloride were captured and stored in a sealed container. 

SULFUR DIOXIDE CONCENTRATION EPA METHOD 6C 
A gas sample is continuously drawn from the stack and a portion of the sample is conveyed to an NDIR 

or fluorescence analyzer for SO2 concentration determination. The moisture in the wet stack gas is 
removed before analysis by a chilled condenser. EPA protocol 1 gases are used to calibrate the 
instrument as well as run system bias and drift checks. 
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Nucor Steel 
Crawfordsville, Indiana 

Project No. 183 

4-2 METHODOLOGY, cont. 

NITROGEN OXIDE CONCENTRATION EPA METHOD 7E 
A gas sample is continuously drawn from the stack and a portion of the sample is conveyed to a ehemiluminescent analyzer for NOx concentration determination. The moisture in the wet stack gas is removed before analysis by a chilled condenser. EPA protocol 1 gases are used to calibrate the instrument as well as run system bias and drift checks. 

CARBON MONOXIDE CONCENTRATION EPA METHOD 10 
A gas sample is continuously drawn from the stack and a portion of the sample is conveyed to a non- dispersive infrared (NDIR) analyzer for CO concentration determination. The moisture in the wet stack 
gas is removed before analysis by a chilled condenser. EPA protocol 1 gases are used to calibrate the instrument as well as run system bias and drift checks. 

LEAD EMISSIONS DETERMINATION EPA METHOD 12 
Stack gas is withdrawn isokinetically and Lead particulate matter is collected on the nozzle, probe and filter. Lead particulate matter is also captured in the first two impingers; each impinger contains 100 mls of 0.1 N Nitric Acid. A fourth and final impinger contains an amount of approximately 200 grams of silica gel. The impinger temperature exit gas is maintained at or below 68 degrees Fahrenheit, while the probe and filter are maintained at temperatures of 248 degrees F(+/- 25 deg F.) The probe, nozzle, impingers and glass filter holder are rin§ed with approximately 100 mLs of 0.1 N nitric acid and captured in a sealed glass container. 

VISIBLE EMISSIONS EPA METHOD 9 
Stack opacity readings were taken at 15-second intervals, for 60-minutes per each 60-minutes tested by a certified visible emissions reader. The visible emissions readings were conducted during each of the particulate test runs. The results are reported as an average emissions percentage for each test period. Copies of the visible emissions certification cards are included in Appendix G. 
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Nucor St¢¢1 Project No. 183 
Crawfordsville, Indiana 

SAMPLE CALCULATIONS 

1. Volume of water colleeted (wstd) 

V•d (0.04707XV•) 

V• volume of water collected at standard conditions 
V•o total volume of liquid collected in impmgers and silica (ml) 
0.04707 conversion factor (fi•/ml) 

2, Volume of gas metered at standard conditions (dscf) 

(460 
+ 

Tin) 

Vmstd 

17.64 
13.6 
460 

volume of sample gas through city gas meter at standard conditions 
volume of sample gas through dry gas meter at meter conditions (fl• 
barometric pressure (in Hg) 
average pressure drop across meter box orifice (in H20) 
gas meter correction factor (dimensionless) 
average dry gas meter temperature (°F) 
conversion factor (°R/in Hg) 
conversion factor (in H20/in Hg) 
conversion constant, °F to °R 

3. Sample gas pressure (in He) 

P$ 

13.6 

absolute sample gas pressure (in He) 
barometric pressure (in He) 
sample gas static pressure (in H20) 
conversion factor (in H20/in He) 

4. Actual vapor pressure (in Hg) 

Pv vapor pressure, actual (in Hg) 
Ps absolute sample gas pressure (in Fig) 
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Nucor Steel Project No. 183 
Crawfordsville, Indiana 

5. Moisture content (%) 

portion of water vapor in the gas stream by volume (%) 
volume of water cullented at standard conditions (R 3) 
volume &sample gas through dry gas meter at standard conditions (ft 3) 

6. Saturated moisture content (%) 

Bw• portion of water vapor in gas stream by volume at saturated conditions (%) 
Pv vapor pressure, actual (in Hg) 
P, absolute sample gas pressure (in Hg) 

7. Molecular weight of dry gas stream (lb/lb-mole) 

CO2 
O• 
CO+Nz 
100 

dry molecular weight of sample gas (lb/lb-mole) 
molecular weight of carbon dioxide (Ib/Ib-mole) 
molecular weight of oxygen (lb/lb-mole) 
molecular weight ofcurbon monoxide and nitrogen (lb/lb-mole) 
portion of curbon dioxide in the gas stream by volume (%) 
portion of oxygen in the gas stream by volume (%) 
portion of carbon monoxide and nitrogen in gas stream by volume (%) 
conversion factor (%) 

8. Molecular weight of sample gas (lb/lb-mole) 

dry molecular weight of sample gas 0b/tb-mole) 
portion of water vapor in the gas stream by volume (%) 
molecular weight of water (lb/lb-mole) 
molecular weight of sample gas, wet basis (lb/lb-mole) 
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Nueor Steel Project No. 183 
Crawfordsville, Indiana 

9. Velocity of sample gas (R/see) 

C• 
•P 

P• 
460 

average sample gas velocity (R/see) 
velocity pressure coefficient (dimensionless) 
pitot tube constant 

average differential pressure m the gas stream (in H•O) 
average sample gas temperature (°F) 
moleenlar weight of sample gas, wet basis (lb/lb-mole) 
absolute sample gas pressure (in Hg) 
conversion constant, °F to °R 

10. Total flow of sample gas (acfin) 

Qo (60XA, Xv,) 

volumetric flow rate at actual conditions (aefm). 
cross-seetional area of sampling location 
average sample gas velocity (R/see) 
conversion factor (seconds/minute) 

11. Total flow of sample gas (dsefm) 

(Q,,XPsXI7.64X1-B•o) 
Q, 

td (t• 
+ 

460) 

Qstd 

B•o 
t• 
17.64 
460 

volumetric flow rate at standard conditions (dscfin) 
volumetric flow rate at actual conditions (acfin) 
absolute sample gas pressure (in Hg) 
portion of water vapor in the gas stream by volume (%) 
average sample gas temperature (°F) 
conversion factor (°R/in Hg) 
conversion constant, °F to °R 
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Nucor Steel Project No. 183 
Crawfordsville, Indiana 

12. Pere•nt isokinctic (%) 

I 

B• 
0 
0.09450 

percent relative to isokinetie sampling (%) 
absolve sample gas temperature (°R) 
volume of sample gas through dry gas meter at standard conditions (t• 3 ) 
absolute sample gas pressure (in Hg) 
average sample gas velocity (fi/sec) 
diameter of nozzle (inches) 
portion of water vapor in the gas stream by volume (%) 
total sample time (minutes) 
conversion constant 

13. Particulate concentration (gr/&cO 

V• 
15.43 

measured concentration in gas meam (gr/dscO 
particulate collected, corrected for reagent blank (grams) 
volume of sample gas through do' gas meter at standard conditions (R 3 ) 
conversion factor (grains/g•un) 

14. Particulate emissions, mass emission rate (lbs/hr) 

Elblhr (7. 567Xv,,  a) 

7.567 

mass emission rate (lbs/hr) 
particulate collected, corrected for reagent blank (grams) 
volumetric flow rate at standard conditions (dsefm) 
volume of sample gas through dry gas meter at standard conditions (ft 3) 
conversion factor (grams/pound) 
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Nueor Steel Project No. 183 
Crawfordsville, Indiana 

15. Gas emission concentration (ppm) 

=(6-Co) c-c. -Co 
effluent gas concentration (ppm) 
average gas concentration indicated by gas analyzer (ppm) 
average of initial and final system bias checks for zero gas (ppm) 
actual concentration of the upscale gas (ppm) 
average of initial and final system bias check for upscale cal gas (ppm) 

16. Carbon Monoxide emission rate (lbs/hr) 

E 
(C,•,)(Q•)(60) 
(1.3762x107) 

E 

60 
1.3762x107 

pollutant emission rate (Ibs/hr) 
efflucn.t gas concgntration (ppm) 
volumetric flow rate at standard cenditions (dsefin) 
conversion factor (seconds/minute) 
CO conversion factor (ppm to lbs/dsef) 

17. Nitrogen Oxide emission rate 0bs/hr) 

E= 
(Cs•)(Q*a)(60) 
(8.3752X106) 

E 

60 
8.3752x106 

pollutant emission rate 0bs/hr) 
effluent gas concentration (ppm) 
volumetric flow rate at standard conditions (dsefm) 
conversion factor (seconds/minute) 
NOx conversion faeter (ppm to lbs/dscf) 
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Nucor St•l Project No. 183 
Crawfordsvill¢, Indiana 

18. Sulfur Dioxide emission rate (lbs/hr) 

E 
(Cz,•)(Q•)(60) 
(6.0151x106) 

E 

60 
6.0151x106 

pollutant emission rat• (lbs/hr) 
cffluc•nt gas concentration (ppm) 
volum•-ic flow rate at standard conditions (dscfm) 
conversion factor (seconds/minute) 
SO2 conversion factor (ppm to lbs/dsct) 

19. Pollutant emission rate (lbs/ton) 

(E) 
(/'•,•) 

emission rate (lbs/ton) 
pollutant emission rote (lbs/hr) 
facility production rate (tons/hr) 
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Nucor Steel Project No. 183 
Crawfordsville,/ndiana 

APPENDIX B 

FIELD DATA PRINTOUTS 

Particulate & Gas Emissions 
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STACK EMISSION SUMMARY 

Nucor Steel 

Crawfordsville, Indiana 

CASTRIP 

10/2-3/06 10/05/06 

Particulate Concentration 
Filterable PM/PM 10 (gr/dscf) 
Filterable and Condensible PM/PM 10 (gr/dscf) 
Filterable (Ibs/ton) 
Filterable + Condensible (Ibs/ton) 

Gas Concentration 
Carbon Monoxide (Ibs/ton) 
Nitrogen Oxide (Ibs/ton) 
Sulfur Dioxide (Ibs/ton) 

Avg. Stack VoI. FIow Rate 
ACFM 
DSCFM 

Avg. Stack Temp 
Stock Gas Velocity 

Avg. Velocity Head 
Avg. Sq. Rt of Delta P 

Allowable isokinetic 90-110% 
% Moisture of Stack Gas 
Sample Volume 

Run 1 Run 2 Run 3 Average 
0.0017 0.0018 0.0012 0.0016 
0.0034 0,0057 0.0108 0.0067 
0.0164 0:0157 0.0118 0,0146 
0.0330 0.0498 0.1062 0.0630 

0.0838 0.0805 0.2213 0.1285 
0.0508 0.0263 0.0863 0.0544 
0.1266 0.2169 0;2244 0.1893 

132,707 128,339 130,733 130,593 
119,018 108,319 116,279 114,539 

!22.42 154.21 127.38 134.67 
44.002 42;554 43•347 43.301 

0.555 0.491 0:535 0.527 
0•745 0.700 0.731 0.726 

ISOKINETIC TESTING SUMMARY 

100.23 101.40 99.75 100.46 
1.70% 2.22% 1.75% 1.89% 
46.240 42.576 44.962 44.593 



Source: CA.STRIP 
Date: 

Molecular Weight of Stack Gas, Dry •aste, Md 
%CO2 0 

%02 20 
Md (g/9mol) 28.8 

VOlume of Water Vapor Collected @ STD. COND,, Vw 
VIC (mL) 17 
Vw (scf) 0.80019 

Volume of DW Gas Cogectad @ STD, COND., Vm 
Tm (F) 70.7 
Vm (f•3) 46.401 
Pb (in Hg) 30.13 
delta H (in H20) 1,940 

gamma 0.99 
Vm (dsc 0 46.24 

Moisture Contanl of Stack Gas, Bwo 
Bwo 1.70% 
1-Bwo 98,30% 

Molecular Weight of Stack Gas, Ms 
MS (g/gmol) 28.62 

Area of Stack (enter diametar in inches), As 
Depth 0 
Width 0 
diameter (in) 96 
No. of Stacks 
As(L'W) (W'2) 0.000 
As(dia.) (W'2) 50.3 

AbSolute Pressure, PS 
Ste6c (in HgO) •).25 
P$ (in Hg) 30.11 

Stack Gas Velocity, Vs 
Cp 0.84 
sqr(dolta p) 0.748 
TS (F) 122.4 
VS (fps) 44.00 

Stack Gas Flowrate. Qs 
AS (ft^2) 50.27 
Qs (acfm) 132,707 

Stack Gas Flowrate @ STD. CON D., Dry Basis, Qs[d 
Osld (6scf/m) 119,018 
Qstd (dscfthr) 7,141,102 

Velocity at the Nozzle, Vn Area of Nozzle, An 
Dte. of Nozzle (in) 0,244 An (ft^2) 0,00032472 
/1me of Run (min) 60,00 
Vn (fp•) 44.10 

% IsokineSc, %1 
%1 100.23 

Grains per aof 
grlaof 0 0015 

PM/PM10 

Grains per dsc• 

gr/dsCf 0.0017 0.0017 0.0034 

Pollutant Mass Emission Rate, PMR 
C (d•.•,<) (PPM) 17.14 6,32 11 32 

PMR (Ib/hr} 8.894 5.389 13.439 

PMR (Ib/ton) 0,084 0.051 0.127 

CO NOx SO2 

FIELDDATA K'Fa•or 0.5 

Delta P Volume Delta H 
0.6. 0.806 2.28 
0.6. 0.806 2.28 
0.6; 0.787 2.17 
0.6• 0.787 2.17, 
0.6,• 0.787 2.17 
0.68 0.775 2.1( 
0.58 0,762 2,0." 
0,58 0,762 2,0." 
0.57 0.755 2.0C 
0.57 0.755 2.0C 
0,50 0.707 1,7. 
0,50 0,707 1,7• 

Squ & P Volume Delta H Stack T 

Production Rate 

Process Time (rain) 65 

Tons/hr 106.15 
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MolsCUlar Weighl of Stack Gas, D• Basis, Md 
%(302 0 
%02 20 
Md (g/gmol) 28.8 

Volume of Water Vapor Collecled @ STD. COND., Vw 

VIc (mL) 20.5 

As(L'W) (fl"2) 0.CO0 

Qstd (dscf/m) t08,319 
Qstd (dscf/hr) 6,499,122 

Ve•odty al the Nozzle, Vn Area of Nozzle, An 

Dia. ofNozzle(in) 0.244 An(5^2) 

%1 101.40 

% '• 0 40 

PMtPM10 

Mn(g) 0,0050 0,0108 

PMR (Ib/ton) 0,0157 0.0340 

0.00032472 

F|ELDDATA K'•=OT 3.0 

Delta P Volu=t¢ Dclta H 

0.4• 

5.3172 
0.0498 

Total 

Production Rate 

LMS Tons 114 
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L 0 
W 0 
diameter (in) 96 
NO. of Sl•ck$ 
As(L°W) (•t^2) 0.000 
As(alia.) (fl^2) 50.3 

Absolute Pressure, PS 
Static (in H20) -9.25 
PS (in Hg) 30.13 

Stack Gas Velocily, Vs 
Cp 0.84 
sqr(delta p) 0.731 
T$ (F) 107 
VS (fps) 43.35 

Stack Gas Flowrate, QS 

S•Sck Gas Flow•ate @ STO. COND, DP/Basis, Qsld 

%1 9975 

000032472 

Production Rate 

Process Time (rain} 68 
Tons/hr 101.47 
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ANALYZER AND SYSTEM CALIBRATION SUMMARY 

10•2/06 Run # 1 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

ANALYZER CALIBRATION DATA 10/03/06 Run#2 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

ANALYZER CALIBRATION DATA 10/0r•0• Run # 3 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

Final Values 

•stem Bias System Calibra•on S•tem Calib•on System Bias Dn•ft Drift 

EMISSION CALCULATION 

Run#1 

Run#2 

Run#3 

(ppm) (d•/, ppm) 
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ANALYZER AND SYSTEM CAIJBRATION SUMMARY 

Run#1 

Velue (ppm) •Respo¢•) Dlffefen• •0pm) (• of span) Erior Check 

SYSTEM CALIBRATION BIAS AND DRIFT 
DATA• 

Value (ppm) Response (ppm) 

SYSTEM CALIBRATION B•AS AND DRIFT 

Run#2 

Run#3 

EMISSION CALCULATION 

Copm) (dw, ppm) 

Run # 6.27 6.32 

Run # 2 3.8 3.62 
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ANALYZER AND SYSTEM CALIBRATION SUMMARY 

ANALYZER CALIBRATION DATA t0/0•96 Run # 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

ANALYZER CALIBRATION DATA 10/03•96 Run # 2 

SYSTEM CALIBRATION BIAS AND DRIFT 

(Ppm) (dP/, ppm) 

-25 



Nucor Steel Project No. 183 
Crawfordsville, Indiana 

APPENDIX B 

FIELD DATA PRINTOUTS 

Lead Emissions 
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STACK EMISSION SUMMARY 

Company: 
Location: 
Source: 
Date: 

Nucor Steel 

Crawfordsville, Indiana 

LEAD Castrip 
10/2/06 10/5/06 

Particulate Concentration 
Lead (Ib/ton) 

Avg. StackVoI. Flow Ra• 
ACFM 
DSCFM 

Avg. Stack Temp 
Stack Gas Velocity 

Avg. Velocity Head 
Avg. Sq. Rt of Delta P 

Allowable isokinetic 90-110% 
% Moisture of Stack Gas 
Sample Volume 

Run 1 Run 2 Run 3 Average 
6.26E-06 3.38E-06 1;07E-06 3.57E-06 

132,739 134,292 131,593 132,875 
119,764 113,724 116,697 116,728 

118.6 152.0 127.1 132.5 
44.01 44:53 43.63 44.06 

0.559 0.539 0;541 0.547 
0.748 0,734 0.736 0.739 

ISOKINETIC TESTING SUMMARY 

94.34 98.21 95;70 96.08 
1.76% 2.25% 2.09% 2;03% 
45.975 45,449 45,446 45.623 
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Molecular Weight of Slack Gas, Dry Basis, Md 
%CO2 0 
%02 20 
Md (g/grant) 28.8 

Volume of Water Vapor Collec•d @ STD. COND., Vw 
VIc (mL) 
Vw (sof) 

Volume of Dry Gas C(91ectad @ STO. COND., Vm 
Tm (F) 91.229 

Vm (8^3) 47.478 
Pb (in Hg) 30.06 
delta H (in H20) 1.946 

gamma 0.99 
Vm (dscf) 45.45 

Moisture Content of Stack Gas, Bwo 
Bwo 2.25% 
1-Bwo 97.75% 

Molecular Weight of Slack Gas, Ms 
MS (g/gmol) 28.56 

Area of Slack (enter dlamhter in inches). As 
L 0 
W 0 
diameter (in) 96 
No. of Stacks 
As(L'W) (fl^2) 0.000 
As(alia.) (W'2) 50.3 

Absolute Pressure. Ps 
S•atic (in H20) •).25 
PS (in Hg) 30.04 

Stack Gas Velocity. VS 
Cp 0.84 
sqr(delta p) 0.734 
TS (F) 151.96 
Vs (fps) 44.53 

Stack Gas Flowrate, Qs 
As (6^2) 50.27 
Qs (aofm) t34.292 

Slack Gas FIowraht @ STD. COND., Dry Basis, Qstd 
Qstd (dsof/m) 113,724 
Qstd (dscf/hr) 6,823,431 

Velocity at the Nozzle. Vn Area of NozzJe, An 
Dia. ofNozzle(in) 0.25 An(8^2) 
Time of Run (rain) 60 
Vn (fps) 43.73 

%• 98.21 

Mn(g) 000000109 

PMR (Ibs/ton) 

0.00034 

Grains per aof 
gr/acf 0.0000 

Grains per dscf 
gr/dscf 3.70E•7 

FIELD DATA 

Production Rate 

LMS Tons 114 

Process Time (mla) 64 
Ton•hr 106.08 
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Molecular Weight of Stack Gas, Ory Basis, Md 

%CO2 0 

%02 20 

Md (g/gmol) 28.8 

Volume of Water Vapor Collected @ •.•N D., Vw 

VIc (mE) •'•,5• :•\ 
Vw (sct• 0.82373• 

Volume of Dw Gas Collected @ STD. CONO., Vm 

Tm (F) 71.500 

Vm (6^3) 46.200 

Pb (in Hg) 30.13 

delta H (in H20) 1.960 

gamma 0•99 

Vm (dsct) 45.97 

Moisture Content of Stack Gas, Bwo 

Bwo 1.76% 

1-Swo 98.24% 

Molecular Weight of Stack Gas, Ms 

Ms (g/gmol) 28.61 

Area of Stack (enter diameter in inches), As 

Depth 0 

Width 0 

diameter (in) 96 

No. of Stacks 
AS(L'W) (ft^2) 0.000 

As(dta,) (ft•2) 50,3 

Absolute Pressure, PS 
Static (in H20) •},25 

Ps (in Hg) 30,11 

Stack Gas Velocity, Vs 

Cp 0.84 

sq¢(delta p) 0.748 

Ts (F) 118.58 

VS (fps) 4401 

Stack Gas Flowrate, QS 

AS (l•2) 50.27 

Qs (acrid) 132,739 

Stack Gas FIowrate @ STD. CONO., Dry Basis, Qstd 

Qstd (dscf/m) 119,764 
Qstd (dscflhr) 7,185,818 

Velocity at the Noz;de, Vn Area of No•zJe, An 

Dia. of Nozzle(in) 0.25 An (It^2) 
Time of Run (min) 60.00 

Vn (fps) 41.52 

% taokinetic, %1 

Mn (9) 0.Q00,0q193 

Grains per acf 
grlacf 0.0000 

Grains per dscf 
gr/dscf 6. 48E•07 

Start TLm• 9:01 

0.0003409 

Production Rate 

LMSTons 115 

Process Time(min) 65 

Ton•hr 106.t5 

-28- 



Motecular Weight of •tack Gas, Dry Basis, Md 
%CO2 0 

%02 20 

Md (g/gmol) 28.8 

Volume of Water Vapor Collected @ STD. COND., Vw 
V•c (mL) 20.6 
Vw (sct) 0.§6964 

Volume of Dry Gas Collected @ STD, CON D.. Vm 
Tm (F) 55.4 

Vm (ft^3) 44.25 

Pb (in Hg) 30.15 

delta H (•n H20) 2.010 

gamma 0.99 

Vm (dsc0 45.45 

Moisture Content of Stack Gas, Bwo 
Bwo 2.09% 

Molecular Weight of Stack Gas, Ms 
Ms (g/grnol) 25.57 

Area of Stack (enter diameter In inches), As 
L 0 
W 0 
diameter (in) 96 
No. o• Stacks 
As(L°W) (fl^2) 0.000 
As(alia.) (fl•^2) 50.3 

Absoluta Pressure, Ps 
Static (in H20) -o.25 
Ps (in Hg) 30.t3 

Stack Gas Velocity, VS 
Cp 0.84 
sqr(delta p) 0,736 
TS (F) 127.1 
VS (fps) 43.63 

Stack Gas Flowrate, Qs 
As (8^2) 50.27 
Qs (acfm) 131,593 

Stack Gas Rowrale @ STD. COND., Dry 5asis, Qstd 
QsM (dscflm) 116,697 
Qntd (dscflhr) 7.001,810 

Velocity at the Nozzle, Vn Area of Nozzle. An 
Dia. of NozzJe (in) 0.25 An (if^2) 0.00034 

Time of Run (rain) 60 
Vn (fps) 41.76 

gr/acf 0.0000 

gr/dscf 1.09E-07 

23 0.64 0.800 ,184.1 2.37 122 57 56 
24 

Production Rate 

LMS Tons 115 

Pmcess Time(min) 68 

Ton•hr t0t.47 
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Nueor Steel Project No. 183 

Crawfordsville, Indiana 

APPENDIX C 

FIELD DATA 

Particulate & Gas Emissions 
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VELOCITY TRAVERSE POINT DETERMINATION 
(EPA Method 1) 

I• Nucor Stael 
• Crawfordsville, Indiana 

I•PM/PM10 Castdp 
IOat• I10-2-06 to 10-5-06 

Circular Stack 
Traverse Points on Diameter'. 
Stack Diameter (inches): 

Point 

4 0 8 10 12 

6.43 4.22 3.07 2.50 2.02 

24.00 14.02 10.0• 7.87 6.43 
72.00 28,42 18.6• 14.02 11.33 
89.57 67.58 31.01 21.70 16.99 

81.98 64.99 32.83 24.00 
91.78 77.38 63.17 34.18 

85.92 74.30 61.82 
92.93 81.98 72.00 

88.13 79.01 
93.50 84.07 

89.67 
93.98 
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ANALYZER FIELD DATA 

10/2120068:06 
10/2/2006 8:07 
10/2/2006 8:08 
10/2/2006 8:09 
10/2/2006 8:10 
10/2/2006 8:11 
10DJ2006 8:12 

10/2/2006 8:13 
10/212006 8;14 
10/2/2006 8:15 
10/2/2006 8;16 
10/2/2006 8:17 

10/2/2006 8:18 
10/2/2006 8:19 
10/2/2006 8:20 
10/2J2006 8:21 
10/2/2006 8:22 
10/2/2006 8:23 
10,'2/2•)6 8:24 

10/2/2006 8:25 
10/2/2006 8:26 
10/2/2006 8:27 
10/2/2006 8:28 
10/2/2006 8:29 
10/2/2006 8:30 

10/2J2006 8:31 
10/212006 8:32 
10/2/2006 8:33 
10/2/2006 8:34 
10/2/2006 8:35 
10/2/2006 8:36 
10/2/2006 8:37 
10/2/2006 8:38 
10/2/2006 8:39 
10/2/2006 8:40 
10/2/2006 8:41 

101212006 8:42 

10/2/2006 8:43 
t0/2/2006 8:44 

t0/2/2006 8:45 
10/2/2006 8:46 
10/2•006 8:47 
10/2/2006 8:48 
10/2/2006 8;49 
10/2/2006 8:50 
10/2/2006 8:51 
10/2/2006 8:52 
10/2/2006 8:53 
10/2/2006 8:54 
10/2/2006 8:55 
10/2/2006 8:56 
10/2/2006 8:57 
10/2/2008 8:58 
10/2/2006 8:59 
10f2•006 9:00 
10/2/2006 9:01 
10/2/2006 9:02 
10/2J2006 9:03 
10/2/2006 
10/2/2006 9:05 
10/2/2006 9:06 
10/2/2006 9:07 
10/2/2006 9:08 
10/212006 9:09 
10/2/2006 9:10 
10/2/2006 9:11 
101212006 9:12 
10/2/2006 9:13 
10/212006 9:14 

CO •O2 NOx 

ppm ppm ppm INITIAL CALS 
181,6 0 .0.3 CO gas (182.0) 
120.4 0 •.3 

0.7 0 0.1 
0.3 0 0.2 
0.3 0 0.2 
0.2 0 0.2 
0.3 0 0.2 

0,2 72 0,2 
0.2 149 0.2 
0.3 160 0.3 •O2 gas (180.1) 
0.3 20.3 0.3 

-0.1 0 0 Z•ro gas (0) 
,.0.1 0,5 0 
.0.1 57.4 0 
-0.1 60.5 0.2 
-0.1 60.9 0.2 
-0.1 7.9 0.2 
-0.1 0.1 5.2 

0 0.1 44.6 

0 0.1 11.1 
0 -0.1 78.4 
0 .0.2 87.8 NOx gas (87.t) 
0 0.1 15.1 
O- 0 47.5 
0 .0,1 4•.8 NOx gas 
0 0.2 36.5 

0.2 43.2 4.6 
0.2 50.1 0.7 
0.2 60.8 0.3 802 gas (e2.0•) 
0.2 10.5 0,2 

79,5 .0,1 -0,1 
88.6 -0.1 •.1 

93 .0,1 .0.1 
9•.4 "0.1 -0.1 CO gas (•4.38) 
45.2 0,2 .0.1 
6.1 49.6 0.1 BlAB CHECKS 
0.2 87• 0.2 •O2 gas 
0.3 58 0.2 
0.2 37.3 0.2 

65.1 0.5 -0.1 
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ANALYZER FIELD DATA 

10.3 

S02 

ppm ppm 
9,7 7.9 

10.4 8.• 

5.1 t.1 
3.4 
2.6 0.8 
3.2 0.9 

0.3 0.3 
0.4 0.2 4•.2 NOX gU 

4 0.3 33.6 
•0.5 0.1 4.5 
•.5 0,1 g CO gas 
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ANALYZER FIELD DATA 

INITIAL 
0.1 151.• .0.2 
0.4 32.1 

t60.5 0.7 •.2 
184.3 0.6 -0.2 

0,4 -0.1 49.7 NOx gas {46.0•) 

10/3/2006 13:40 

t6/3/20• t3:42 
1(Y3t•006 13;43 
10/3/2006 13:44 
10/3/2006 13;45 
t0/3/2006 t3:46 
10/3/2006 13:47 
10/3/2006 13:48 
10/3/2006 13:49 
10/3/2606 13:50 

10/3/2•6 14:32 

10/3/2006 t4•35 

BIAS CHECKS 
0.3 58A 0,2 •O2 gas (62.09) 
0.3 39 0.2 

85.5 7.1 0.2 
90.4 3.8 0.1 
91.2 2.3 .0.1 CO gas (94.3e) 
t2.1 6.9 55 
0.7 3 43.4 
0.3 49.1 
0.3 0,6 49.8 
0.3 0,6 49,8 NOx gas (49.08) 

13,8 18,6 15,1 
154 40,8 3.2 

15,4 1.3 1.11 
10,5 1,2 1.1 
11,7 2,3 
10,4 56,6 4 
t5,3 44,2 2,4 
15.4 36.7 4.2 
11.6 30.1 5.4 
t0.3 25.8 5,9 
10.3 24.3 7 
10.3 25.4 
10.3 26 2 6.6 
10 3 25.3 6.5 
10.3 33,2 6.3 
10,3 51.1 5.6 
10.3 33.7 35 
10.4 23.7 7, 
10,4 22 7,9 
10,3 22,6 7.3 
10.3 16.9 9.7 
10.4 17.2 103 
10.3 15.6 11 
10.3 t3.7 13.8 
14,2 12.6 13.5 
25.1 13.2 4.2 
21.5 10.9 2.2 
15,5 13.6 7,6 
15.4 12.5 12.2 
29,1 194 3,4 
25.6 40.9 1.6 
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ANALYZER FIELD DATA 

10/3/2006 15:01 25.4 

10/3/2006 15:02 25.9 
10/3/2005 15:03 25,3 
10/3/2006 15:04 25.3 
10/3/2006 15:05 25.3 

10/3/2006 15:06 29.2 
1013/2906 16:07 25,9 
10/3/2006 15•08 25.4 
10/3/2006 15:09 15.7 
10/3/2006 15:10 19.8 

10/3/2006 15:11 25.3 
10/3/2•06 15:12 26.3 

10/3/2006 15:13 25.3 
10/3/2006 15:t4 25.3 

10/3/2006 15:15 25.3 

10/3/2006 18:16 16.6 

10/3/2006 16:17 10.4 
10/3/2006 15:18 10.3 
10/3/2006 15:19 10.3 
10/3/2006 15:20 24.3 
10/3/2006 15:21 25.3 

10/3/2006 15:22 25.3 
10/3/2006 15:23 25.4 
10/3/2006 15:24 25.3 
10/3/2006 15:25 11.3 
10/3/2006 15:26 20.1 
10/3/2006 15:27 25.3 
10/3/2006 15:28 25.3 
10/3/2006 15:29 15.9 
10/3/2006 15:30 10.4 

10/3/2006 15:31 10.3 
10/3/2006 15:32 20.1 

10/3/2006 15:33 20.4 

10/3/2006 15:34 20.4 
10/3/2006 15:35 20.4 
10/3/2006 15:36 20.4 
10/3/2G06 15:87 20.4 

10/3/20Q6 15:38 20.4 
10/3/2006 15:39 11.3 
10/3/2006 15:40 5.9 

10/3/2006 15:41 5.3 
10/3/2006 15:42 5.3 
10/3/2006 15:43 5,3 
10/3•006 15:44 5.3 
10/3•006 15:45 5.3 
10/3t2006 15:46 5.4 
10/3/2006 15:47 0,4 
10/3/2006 15;48 0.3 

10/3/2006 15:49 0.3 
10/3/2006 15:50 50.4 
10/3/2006 15:51 90.3 

10/3/2006 t5:52 •0.3 

10/3/2006 15:53 1.3 
10/3/2006 15:54 0.4 
10/3/2006 15:55 0.4 
10/3/200615:56 0.4 
10/3/2006 15:57 0,3 

46.8 
36.7 
223 
15.4 

32 
22.9 
29.4 
14.4 

9 

10.8 
8.2 

19.6 
30,1 
29.9 
26.1 
17.8 
13.4 
20.4 
t3.5 
8.8 

25.1 

7.4 
8 

22.5 

12,9 
7,4 
4.7 
3,6 

3 
25 
2.2 

09 
0.7 
0,6 
0,6 
0,6 
0.5 

44.4 
52.7 
55,6 

57 
67.8 

1.2 
1.2 
1.4 
1.6 

1.1 

1.3 
t.2 
1.2 

1.3 

1.2 

48.5 NOx gas (49.0•) 
50 

0.1 CO gas (94.36) 
0.4 
0.4 
0,4 
0.3 
0.3 SO2 i•as 

soN• Run 2204617'76Averages380 
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ANALYZER FIELD DATA 

10/5/20068:27 
10/5120068:28 
t0/5/2006 8:28 
10/5/20068.'30 
10/5/2006 6:31 
10/5/2006 8:32 

CO •0• • 

0.2 162 -0.1 SO2 gas (150,I) 
0.2 34.1 -0.1 

22.3 3A -0.1 
178.4 3.2 0.3 
182.2 3.5 2.3 CO gas (182.0) 

0.8 -0.3 66.2 
0.4 -0.2 61.9 
0.4 -0.2 62.1 
0.4 -0,2 56,1 
0.4 .0.2 84.8 
0.4 -0.2 87.8 NOx gas (87,1) 

25.3 -0.2 33,8 
93,2 .0,2 3,1 

94 .0.3 .0.3 CO gas (•4.38) 
10.4 60A -0,3 
0,5 60.8 .0.2 S02 gas (82.09) 
0,4 0.3 9.7 
0.4 .0.1 45.5 
0.4 -0.1 49.8 NOx gas (49.08) 
0.4 0.1 21,8 

31,2 0,1 14.3 
0,8 0 45,8 BIAS CHECKS 
0.3 0 49.8 NOx gas (49.08) 
4.6 0.1 39.8 

90.5 -0.1 4.9 
93.6 .0.1 -0.2 CO gas (94.36) 
93.7 -0,1 -0.2 
5,5 33.6 -0.1 
0.5 48,7 0,1 
0.4 80.1 0 so2 gas (82.0•) 
0A 42.1 -0.1 

12.7 58 15.9 
20.2 65.8 27.6 
23.8 87.3 41,3 
20,5 84.8 50.3 
11.2 16.3 31,1 
7.1 25,9 9.9 

30.1 33.6 17.8 
32.1 36.4 19.5 
35.4 43,3 19.6 
35.5 56,6 22.3 
26,2 51,3 28,2 
27.5 33.6 22.4 
38,1 40,1 25,9 
25.8 52.2 17.1 
32,5 29.1 7.2 
35.4 33,4 8,9 
33.1 25.6 6.2 
37.7 18.9 5.2 
36.2 17,6 5.3 
37.8 18,6 4,9 
59.7 12.2 1,4 
52,5 8.8 0.8 

48 7.2 0.9 
58.1 5.6 0.6 
47.5 4.8 0,6 
35.6 10,9 4.2 
44.7 9.8 9.6 
32.3 33.6 35,6 
30.4 45.9 65 
35.4 51.2 65,7 
30.5 44 51.1 
43.5 38.4 38.7 
69.6 21.6 9.7 
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ANALYZER FIELD DATA 

Location: C•,'•;,•'•d• • 
Source: Cast•p 
Date: 10/•/2006 

Run Number: 3 

10/5/20069:31 
10/5/2006 9:32 
10/5/20066:33 
O/5/2005 9:34 

10/5/2006 9:35 
10/5/20069:36 
10/5/20069:37 
10/5/2006 9:3• 

10/5/2006 9:40 

10/5/2006 9:42 
10/5/2006 9:43 
10/5/2006 9:44 
10/5/'20069:45 
10/5/2006 9:46 
10/5/2006 9:47 
10/5/20069:48 
10/5/2006 9:49 
10/5/2o9e 9:50 
10/5/20069:51 
10/5/2006 9:52 
10/5/2008 9:53 
10/5/20069:54 
1015/2006 9:55 
10/5/2006 9;56 
10/5/20069:57 
10/5/20069:58 
10/5/2006 9:59 

10/5/2006 10:00 
10/5/2006 10:01 
10/5/2o96 10:02 
10/5/2006 10:03 
10/5/200610:04 
10/5/2006 10:05 
10/5/2006 10:06 
10/512006 10:07 
10/5/2006 10:08 
10/5/2006 10:09 
10/5/2006 10:10 

10/5/2006 10:12 
10/5/2006 10:13 
10/5/2006 10:14 
10/5/2006t0:15 
10•G2006 10:16 
10/5/2006 10:17 
10/5/2006 10:15 
10/5/2006 10:19 
10/5/2006 10:20 
10/5/2006 10:21 
10/512006 10:22 
10/5/2006 10:23 
10/5/2006 10:24 
10/5/2006 10:25 
10/5/2006 10:26 
10/5/2006 10:27 
10/5/2006 10:28 

60,6 t2,3 
65,4 12,9 0• 
55.7 17.3 0.7 
58.6 15,4 0,7 
57.4 12.6 0.E 
60.2 7.5 O.E 
59.7 5.6 O.E 
65.2 4,6 
62.3 4.1 O.E 
60.4 3.7 O.E 

70 3.8 0.• 
65.8 4,2 0.• 
69.6 4.2 O.e 
67.2 3.7 O.e 
69.7 3.2 0.• 
52.1 4 0.? 
40.6 15.6 .31 
40.4 10.7 9.1 

40 11,7 18.7 
58.7 7.4 4,2 
60.4 14.4 2.• 
60.4 t0.3 1. 

51 9.7 
40.8 9.9 3.• 
54.7 6,9 
41.1 9 2.2 
44.7 8,9 6.• 
50.3 5.4 

36.1 6.9 4.• 
45,2 4,6 

36,1 2.3 -0.2 
40,4 2.2 -0.31 

45 2.1 -03 
40.8 2 -0.3 
40.2 2 -0.4 
40A 1.9 -0.3 

0.5 51 0.1 
0.4 54.4 0 
0.4 56.1 0 
0,4 56.9 0 
0,4 57.5 0 

NCOox 
Run 3 Averages 

44.10 
10,59 

902 19.13 

0.4 58.1 0 SO2 gas (62.09) 
9 30.7 0 

91.1 9,2 -0.1 
53.5 5.5 -0.1 CO gas (94.36) 
86.9 4.2 2 
6.9 3.7 29.3 
0.4 2.5 48,2 
0.4 2.3 50 
0,4 2 50,1 
0.4 1.3 60,1 NOx gas (49.08) 

-4I- 



Nucor Steel Project No. 183 
Crawfordsville, Indiana 

APPENDIX C 

FIELD DATA 

Lead Emissions 
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VELOCITY TRAVERSE POINT DETERMINATION 
(EPA • 1)  Nucor Steel 

Crawfordsville, Indiana 

LEAD Castrip 
10.-2-06 to 10-5-06 

Circular Stack 
Traverse Points on Diameter: 
Stack Diameter (inches): 

Point 1 
2 

4 
6 

7 
8 
8 

10 
11 
12 

4 $ 8 10 12 

6.43 4.22 3.07 2.50 2.02 

24.00 14.02 10.08 7.87 6.43 

72.00 28.42 18,62 14.02 11.33 

89.57 67.58 3t .0t 21,70 16.99 
81.98 64.99 32.83 24.00 
91.78 77.38 63.17 34.18 

85.92 74.30 6'/.82 
92.93 81.98 72.00 

88.13 79.01 

89.5"1 
93.98 
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Nucor Steel 
Crawfordsville, Indiana 

Project No. 183 

APPENDIX D 

LABORATORY DATA 

Particulate Emissions 
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Nueor Steel Project No. 183 
Crawfordsville, Indiana 

LABORATORY DATA 

 
WEIGHT 

Source: Nucor Steel Cast Strip Stack 

Date: 10/02/06 10/03/06 10/05/06 

Run ID# A-10 

Tare Wt 63.8189 

Gross Wt 63.8189 

Correction 0.0000 

Net Wt 0.0000 

A7 A5 A9 

65.7294 64.2841 64.7773 

65.7333 64.2874 64.7796 

0.0000 0.0000 0.0000 

0.0039 0.0033 0.0023 

Ta•e Wt 

Gross Wt 

Net Wt 

#460 #458 #465 

0.4087 0.4016 0.4013 

0.4099 0.4033 0.4025 

0.0012 0.0017 0.0012 

Total Gain 0.0051 0.0050 0.0035 
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Air Test Professionals, Inc. 
1201 North Graham Avenue 

Indianapolis, IN 46219 

Nucor Steel- Strip Caster 
PO# 183 

Analytical Report 
(1106-17) 

HPLC Analysis 
Sulfate 

EPA Method 202 
Condensible particulate 

Enthalpy Analytical, Inc. 
Phone: (919)850-4392 Fax: (919)850- 9012 / www,enthalpy.com 

2202 Ellis Road Durham, NC 27703 5518 
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I certify that to the best of my knowledge all analytical data presented in this report: 
Have been checked for completeness 

• Are accurate, error-free, and legible 
• Have been conducted in accordance with approved protocol, and that all- deviations an•lanalyiical 

problems are summarized in the appropriate narrative(s) 
This analytical report was prepared in Portable Document Format (.PDF) and contains 53 pages. 

QA Review Perfor•ncd by: Michael Steven Schapira 
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Summary of Results 
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EPA Method 202 Condensible Particulate Determination Data Analysis 

CompanYlAir Test Professionals, Inc. 
Analyst[SLG 

Parameters EPA Method 202 
# Sarnp es 3 Runs and Bank 

Client #1Nucor Steel-Strip Caster 
Job #J 1106-17 
PO # 183 

Report Date 11/10/06 

Analysis of Particulate Recovery 

Sample ID Number R..-1 R.n-2 R=.-3 
Organic 

Beaker Number 9337 9316 9269 
1.0 0.9698 Final Weight, g 

ReweiBh, Final, g 
Beaker Tare Weight, 8 

Beaker Tare ReweiF•h, Initial, g 
Solvent Blank, g 
MeCI2 FV, mL 

Net Organic Catch, 
Inorganic 

1.0185 

Final Weight, g 
Rewei•,h, Final, 1[ 

Beaker Tare Weight, g 
Beaker Tare Rewei•h• Initial• g 

Water Blank, g 
Sample Final Volume, mL 
Char[e and Rinse Vol, mL 

Sulfate aliquot, mL 

1.0111 0.9699 1.0185 
1.0099 0.9682 1.0171 
1.0099 0.9682 1.0172 
0.0016 0.0017 0.0015 
220 226 

0.0 -0.4 
212 

Beaker Number 9366 9346 9342 
1.0047 1.0644 1.0437 
1.0046 1.0645 1.0437 
0.9971 1.0497 1.0134 

1,0495 0.9972 
0.0007 

Sulfate aliquot CF 
Net Inorganic CF 
Net Inorganic, mg 
Sulfate Catch, ug 

Sulfate Correction, mg 
Corrected Inorganic, mg 

Condensible Particulate, 

401 
0.0009 

1.0133 
0.0009 

485 475 
397 475 469 
5.00 5.00 5.00 

1.09 1.09 1.09 
7.4 15.7 32.6 

13,619 6,380 12,978 
2.3 4.9 4.6 
5.2 10.8 28.0 

5.2 to.8 28.0 

Sample ID Number 
Beaker Number 

Final Wei•;ht, g 
Reweil•h, Final, [ 
Initial Weight, 8 

Rewei•h, Initial, 
MeCI2 Residue, 

MeCI2 Volume, mL 
Max. MeCI2 Residue, g 

Blank Analysis 
MeCI Blank 

9282 

0.9908 
0.9908 
0.9896 
0.9896 
0.0012 
78.0 

0.0010 

Sample ID Number H20 Blank 
Beaker Number 9386 
Final Weisht, • 0.9961 

Reweigh, Final, g 0.9961 
Initial Weight, $ 0.9954 

Rewei•b, Initial, • 0.9955 
Water Residue, • 0.0006 
Water Volume, mL 323 

Max. Water Residue, g 0.0032 

In-House Blank Analysis 
Sample ID Number MeCl Blank 

Beaker Number 9329 
Final Wei[ht, • 0.9912 

Rewei$h, Final, [; 0.9913 
Initial Weight, [[ 0.9903 

Rewei•;h, Initial, 8 0.9903 
MeCI2 Residue, •; 0.0010 
MeCI2 Volume, mL 225 

Max. MeCI2 Residue, g 0.0030 

Sample ID Number H20 Blank 
Beaker Number 9392 
Final Wei•;ht, $ 0.9953 

Reweigh, Final, g 0.9953 
Initial Weight, • 0.9948 

Rewei•h, Initial, $ 0.9948 
Water Residue, • 0.0005 

Water Volume, mL 250 
Max. Water Residue, g 0.0025 
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Company ATP, Inc. 
Analyst KEH 

Parameters HPLC Analysis 
# Samp es 3 runs & 1 blank 

Client #1Nucor Steel 
Job #11106-17 
PO # 183 

Report Date 1!/10/2006 

Compound Sample ID / Catch Weight 

Sulfate 
Run 1 

6,380 
Run 2 

13,619 
Run 3 

12,978 

Sulfate 
Blank 
450 

1106-17 rn•2 Results 11/14/2006 



Results 
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Narrative Summary 
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Enthalpy Analytical Narrative Summary 

Company: ATP, Inc. Enthalpy #: 1106-17 
Client #: Nucor Steel Analyst: SLG 

PO # 183 Parameters: EPA Method 202 

Custody Erin Ortiz of Enthalpy Analytical, Inc. received the samples at 

ambient temperature on 11/3/06 atler be'rag relinquished by Air Test 
Professionals, Inc. There were no visible container pmblerns noted 

upon receipt. Prior to and during analysis they were kept under lock 
with access only to authorized personnel of Enthalpy Analytical, Inc. 

Methodology All samples were analyzed in accordance to the requirements and 
specifications of EPA Method 202. 

Instrumentation All samples were weighed on Mettler AB265-S (SN-1125163272) 
certified by Precision Weighing, Inc. through October 2, 2007 
(N/ST Test Number 1132850A). 

Labeling OK 

Reporting Notes The inorganic and organic catch weights are adjusted by a blank 
correction value. A mathematically deteimined (theoretical) 
maximum value is calculated and compared with the actual value 
measured for each blank. 1he lower of the two values is used as the 
blank correction value, which is then factored by the sample volume 
divided by the blank volume, and subtracted •om the sample's 
catch weight. 
Enthalpy considers gravimettic analyses for Method 202 4-0.5 mg at 

best. Therefore, negative catch weights between 0 and •0.5 mg are 

treated as zero when determining the total catch weight and no 

investigation is undertaken. Negative catch weights < -0.5 mg are 

investigated. None of the catch results for this data set were 

<-0.5 mg The organic fraction of Run 1 and Run 3 were both 
sfightly negative, due to the blank correction. 

We have reported the sulfate result fore the analysis of the post- 
(resuspended liquid) fi'action of the samples, rather then the pre- 
(initial liquid) fraction. This gives the more scientifically correct 
number. 

1106-17 m202 Narrative 
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Enthalpy Analytical Narrative Summary 

Company: ATP, Inc. 
Client #: Nucor Steel 

PO #: 183 

Enthalpy #: 1106-17 
Analyst: KEH 

Parameters: HPLC Analysis 

Custody 

Analysis 

Separation 

Erin Ortiz of Enthalpy Analytical, Inc. received the samples at 
ambient temperature on 11/3/06 after being relinquished by 
Air Test Professionals, Inc. Prior to analysis the samples were 
kept under lock with access only by authorized personnel of 
Enthalpy Analytical, Inc. 

The samples were analyzed for sulfate using a Hewlett- 
Packard series 1100 High Performance Liquid Chromatograph 
with a Dionex ED40 conductivity detector and a Dionex 
ASRS suppressor. 

Separation was accomplished by a Dionex IortPac AS14 250 x 
4.0mm analytical column using 8.0 mM Na2CO3/1.0 mM 
NaHCO3 as the eluent at 1.2 mL per minute. A copy of the 
analytical method (1006-38.M) is included." 
Before and after sample analysis, a calibration curve was 
prepared and analyzed. 
Sulfate eluted at approximately 7.4 minutes, separated well, 
and was easily identified. 

Matrix Spike 

Blanks 

Reproducibility 
Quality of Data 

A matrix spike was prepared by spiking a 0.500-mL aliquot of 
a 20-fold diluted sample Run 1 with 1.25•tg of sulfate 
(25.0 •tL of a 50.0 •tg/mL solution). The spiked samples were 

analyzed in the same manner as the other samples. The 
calculated spil• recovery was 99.3 %.. 
One blank sample was submitted for analysis. No blank 
adjustments were made to any of the data. 

OK 

OK 

Reporting Notes None. 
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General Reporting Notes 

The following are general reporting notes that are applicable to all Enthalpy Analytical, Inc. reports, unless 
specifically noted otherceise. 

The symbol MDL represents the Minimum Detection Limit. Below this value the laboratory cannot 
confim the presence of the analyte of interest reliably. 
The symbol LOQ represents the Limit of Quantification. Below this value the laboratory cannot 

quantitate the analyte of interest within the criteria of the method. 

• The symbol ND following a value indicates a non-detect or analytical result below the MDL. 

The symbol J following a value indicates an analytical result between the MDL and the LOQ. A J flag 
indicates that the laboratory can positively identify the analyte of interest as present, but the value should 
be considered an estimate. 

The symbol E following a value indicaW, s an analytical result exceeding 100% of the highest calibration 
point. 

• The symbol DF represents a Dilution Factor. This number represents dilutions during the extraction 
and/or laboratory stages of sample treatment. The analytical result taken from a laboratory instrument is 
multiplied by the DF to get final results. 

• The Sample ID MS represents a Matrix Spike. An aliquot of an actual sample is spiked with a known 
amount of analyte so that a percent recovery value can be determined. This shows what effect the 
sample matrix may have on the target analyte, i.e. whe•aer or not anything hi the sample matrix prohibits 
analysis for the analyte(s). 
The Sample ID MSD represents a Matrix Spike Duplicate.. Prepared in the same manner as an MS, the 

use of duplicate matrix spikes allows further enrtfirmation of laboratory quality by showing the 
consistency of results gained by performing the same steps multiple times. Most methods performed by 
Enthalpy do not require analysis of an MSD. 

The Sample 1D BS represents a Blind Spike. A member of the Quality Assurance department has 
created BS samples for many of the analytes Enthalpy tests for, and only QA and the Enthalpy Analytical 
ownership have access to the actual values of these samples. The laboratory analyzes them without 
knowledge of the actual value, and the spreadsheets get completed for these samples solely by the QA 
group. 

The Sample ID LCS represents a Laboratory Control Sample. Whenever spikes are prepared for our 

clients more spikes are prepared than needed. The extras (randomly chosen) are kept in-house at the 
appropriate temperature conditions. When the spike samples come back from the client for analysis, the 
LCSs (usually two are saved) are analyzed to confirm that the analyte could be recovered from the 
media, separate from the spike samples which were used on the project and which may have had issues 
caused during collection and/or transport. 
Significant Figures: Where the reported value is much greater than unity (1.00) in the units expressed 
(specifically values of 1,000 or greater), the number is rounded to a whole number of urtits, rather than to 
3 significant figures. For example, a value of 10,456.45 ug catch is rounded to 10,456 ug. There are five 
significant digits reported, but no confidence should be placed on more than three significant digits. 
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Sample 
Chromatograms 



Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\021-1201.D Sample Name: Run 1 post*20 

1106-17 

Injection Date 11/8/2006 9:21:43 PM Seq. Line 12 
•ample Name Run 1 post*20 Location Vial 21 

•cq. Operator KEH Inj 1 
Acq. Instrament Gonzo Inj Volume 25 D1 
Acq. Method H:kLC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4\GONZOkMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1 8, Dionex ED 40 (H :%LC2006 Q4\GO N ZO",DATA•IOV•1106.17A•021.1201 .D) 
uS 

405 

400 •i 

395 

390 

385 -' 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dioeex ED 40 

Ret Time Type Area Amt/Area Amount Grp Name 

[min] [uS*s] [ug/mL] 

7.384 BB 316.40921 1.67775e-2 5.30856 Sulfate 

Totals 5.30856 

Results obtained with enhanced integrator! 

End of Report 
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Dat• File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\021-1202.D 

1106-17 

Injection Date 11/8/2006 9:33:44 PM Seq. Line 12 
qample Name Run 1 post*20 Location Vial 21 
•Cqo Operator KEH Inj 2 
Acq. Instrument Gonzo Inj Volume 25 U1 
Acq. Method H:kLC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:\LC2006Q4\GONZO\METHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: Run 1 post*20 

ADCI 8, Oionex ED 40 (H:%LC2006Q4•GONZO•DATA'•'•OV•t106-17A•021-1202.D) 
uS • 

405 • 

395 
i" 

390 

385 
• 

2 4 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area •t/Area •nount Grp Name 
[mini [uS*s] [ug/mL] 

7.378 BB 317.36676 1.67779e-2 5.32475 Sulfate 

Totals 5.32475 

Results obtained with enhanced integrator! 

End of Report 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\022-1301.D Sample Name: Run 2 post*100 

1106-17 

Injection Date 11/8/2006 9:45:35 PM Seq. Line 13 
Sample Name Run 2 post*f00 Location Vial 22 
.cq. Operator KEH Inj 1 

Acq. Instrument Gonzo Inj Volume 25 D1 
Acq. Method H:\LC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:\LC2006Q4\GONZOkMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1 B, Oionex ED 40 (HSLC2006Q4•GONZO•DATA•NOV•t 106-17A•022-1301.D) 
uS • 

4os • 

400 • 

395 • 

390 
• 

385 
• 

380 • 
// 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.376 BB 137.62202 1.66024e-2 2.28485 Sulfate 

Totals 2.28485 

Results obtained with enhanced integrator! 

End of Report 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\022-1302.D Sample Name: Run 2 post*100 

1106-17 

Injection Date 11/8/2006 9:57:26 PM Seq. Line 13 
9ample Name Run 2 post*100 Location Vial 22 
,cq. Operator KEH Inj 2 

Acq. Instrument Gonzo Inj Volume 25 D1 
Acq. Method H:kLC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:\LC2006Q4\GONZOkMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1 B, Oionex ED 40 

•s• 

405 • 

H:%LC2006Q4•GONZO'49ATA•IOV•I 106-I 7A•022-1302 D) 

400 

395 

390 

385 

380 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.397 BB 135.83621 1.65983e-2 2.25465 Sulfate 

Totals 2.25465 

Results obtained with enhanced integrator! 

End of Report 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\023-1401.D Sample Name: Run 3 post*100 

1106-17 

Injection Date 11/8/2006 10:09:18 PM Seq. Line 14 
Sample Name Run 3 post*f00 Location Vial 23 
%cq. Operator KER Inj 1 
Acq. Instrument Gonzo Inj Volume 25 •i 
Acq. Method H:kLC2006Q4\GONZOkMETHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4\GONZOkMETRODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADCI B, Dionex ED 40 (H:•C2006Q4%GONZOK)ATA•NOV•1106-17A\023.1401.D) 
us • 

4o5 

400 
• 

395- 

390 

385 

380 

2 4 6 
• 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

2006 11:28:59 AM 

Signal I: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.393 BB 130.55305 1.65856e-2 2.16530 Sulfate 

Totals 2.16530 

Results obtained with enhanced integrator! 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\023-1402.D Sample Name: Run 3 post*f00 

1106-17 

Injection Date 11/8/2006 10:21:11 PM Seq. Line 14 
•ample Name Run 3 post*100 Location Vial 23 
•cq. Operator KEH Inj 2 

Acq. Instrument Gonzo Inj Volume 25 •i 
Acq. Method H:kLC2006Q4\GONZOkMETHODS\I006-38.M 
Last changed 10/9/2006 11:51:ii AM by KAM 
Analysis Method H:kLC2006Q4\GONZOXMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADCI B, Dionex ED 40 (H:%LC2006Q4 •GO NZO•DATA•IOV•I 106-17Ak023-1402.£)) 
uS • 

405 • 

395 

39O 

385 

38O 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

2006 11:28:59 AM 

Signal I: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.390 BB 130.28017 1.65849e-2 2.16069 Sulfate 

Totals 2.16069 

Results obtained with enhanced integrator! 

End of Report 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\024-1501.D Sample Name: Blank post 

1106-17 Sample Blank 

Injection Date 11/8/2006 10:33:00 PM Seq. Line 15 
Sample Name Blank post Location Vial 24 
•cq. Operator KEH Inj 1 
Acq. Instrument Gonzo Inj Volume 25 pl 
Acq. Method H:kLC2006Q4\GONZOkMETHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4\GONZOkMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1 B, Dionex ED 40 (H:t!_C2006Q4•GONZO•DATA•NOV•1106-17A•024-1501 .D) 

405 • 

4OO 

395 

390 

385 

380 

2 
• 

6 8 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.378 BB 445°85361 1.68167e-2 7.49776 Sulfate 

Totals 7.49776 

Results obtained with enhanced integrator! 

End of Report 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\024-1502.D Sample Name: Blank post 

1106-17 Sample Blank 

Injection Date 11/8/2006 10:44:51 PM Seq. Line 15 
qample Name Blank post Location Vial 24 

,cq. Operator KEH Inj 2 
Acq. Instrument Gonzo Inj Volume 25 D1 
Acq. Method H:\LC2006Q4\GONZOiMETHODS\I006-38.M 
Last changed ]0/9/2006 ii:51:I] •4 by KAM 
Analysis Method H:\LC2006Q4\GONZO\METHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1 B, Dionex ED 40 (H:•C2006Q4•GONZO',DATA•NOW1106-17A%024-1502.D) 

405 • 

•oo • 

395 

390 

385 

3so 
- 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 
Multiplier 1.0000 
Dilution ].0000 
Use Multiplier & Dilution Factor with ISTDs 

2006 11:28:59 AM 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uS*s] [ug/mL] 

7.383 BB 446.11011 1.68167e-2 7.50210 Sulfate 

Totals 7.50210 

Results obtained with enhanced integrator! 

End of Report 
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Data. File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\025-1601.D 

1106-17 In-House Blank 

Injection Date 11/8/2006 10:56:44 PM Seq. Line 16 
•ample Name IHB post Location Vial 25 
•cq. Operator KEH Inj 1 
Acq. Instrument Gonzo Inj Volume 25 •i 
Acq. Method H:kLC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:\LC2006Q4\GONZOXMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: IHB post 

ADC1 B, Dionex ED 40 (H:%I-C2006Q4\GONZO•ATA94OV•1106-17A\025-1601 .D) 
uS 

405 

400 • 

395 

390 

385 
4 

380 
1 / \ 

/ \ 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[mini [uS*s] [ug/mL] 

7.389 BB 202.45164 1.67016e-2 3.38127 Sulfate 

Totals 3.38127 

Results obtained with enhanced integrator! 

End of Report 

min[ 
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Data File H:\LC2006Q4\GONZOkDATA\NOV\II06-17A\025-1602.D 

1106-17 In-House Blank 

Injection Date 11/8/2006 11:08:37 PM Seq. Line 16 
•ample Name IHB post Location Vial 25 

•cq. Operator KEH Inj 2 
Acq. Instrument Gonzo Inj Volume 25 D1 
Acq. Method H:kLC2006Q4\GONZOkMETHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 

Analysis Method H:kLC2006Q4\GONZOkMETHODSilI06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: IHB post 

ADC1 B, Dionex ED 40 (H:•LC2006Q4\GONZO•DATA'•NOV•I t06-17A•025-i602.D) 
us -• 

405 

400 
-• 

395 • 

390 

385 /\ 
/ \ 

/ \ / 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal l: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uS*s] [ug/mL] 

7.391 BB 202.31219 1.67015e-2 3.37891 Sulfate 

Totals 3.37891 

Results obtained with enhanced integrator! 

End of Report 
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Dat@ File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\008-0901.D Sample Name: DIuF H20 

Lab Blank DIUF H20 

Injection Date 11/8/2006 8:10:24 PM Seq. Line 9 
•ample Name DIUF H20 Location Vial 8 

,cq. Operator KEH Inj 1 
Acq. Instrument Gonzo Inj Volume 25 D1 
Acq. Method H:\LC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by FJ%M 
Analysis Method H:kLC2006Q4\GONZOkMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1 B, Dionex ED 40 (H:•.C2006Q4•GONZO%DATA•IOV•I106-17A\008.0901 .D) 
us • 

405 • 

400 

395 

390 

385 

380 
"I 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 48 

RetTime Type Area •t/Area •ount Grp Name 
[mini [uS*s] {ug/mL] 

7.356 Sulfate 

Totals 0.00000 

Results obtained with enhanced integrator! 
Warnings or Errors 

Warning Calibrated compound(s) not found 

rain! 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\008-0902.D Sample Name: DIUF H20 

Lab Blank DIUF H20 

Injection Date 
•ample Name 

•cq. Operator 
Acq. Instrument 
Acq. Method 
Last changed 
Analysis Method 
Last changed 

11/8/2006 8:22:14 PM Seq. Line 9 
DIUF H20 Location Vial 8 
KEH Inj 2 
Gonzo Inj Volume 25 D1 
H:kLC2006Q4\GONZOXMETHODS\I006-38.M 
10/9/2006 11:51:11 AM by KAM 
H:kLC2006Q4\GONZOkMETNODSklI06-17R.M 
11/9/2006 11:29:04 AM by KEH 

ADC1 B, Dionex ED 40 (H:•LC2006Q4•GONZO•DATA•IOV•1106-17A\008-0902.D) 
uS • 

405 • 

400 • 

395 
• 

390 

385 

380 

2 4 6 8 
mn! 

External Standard Report 

Sorted By Signal 
Calibo Data Modified Thursday, November 09, 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

2006 11:28:59 AM 

Signal i: ADCI B, Dionex EO 40 

Ret Time Type Area Amt/Area Amount Grp Name 
[min] [uS*s [ug/mL] 

7. 356 Sulfate 

Totals 0.00000 

Results obtained with enhanced integrator! 
1 Warnings or Errors 

Warning Calibrated compound(s) not found 
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Data File•H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\026-1701.D Sample Name: MS/Run 1 post 

1106-17 Matrix Spike 

Injection Date 11/8/2006 11:20:27 PM Seq. Line 17 
•ample Name MS/Run 1 post Location Vial 26 
,cq. Operator KEH Inj 1 

Acq. Instrument Gonzo Inj Volume 25 D1 
Acq. Method H:kLC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by • 
Analysis Method H:\LC2006Q4\GONZO\METHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1 B, Dionex ED 40 (H:%LC 2006Q4\GO NZO•DATA•N OV%1106-17A•026-1701 .D) 
uS 

405 

400 

395 

39O 

4 6 8 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area •mt/Area •nount Grp Name 
[mini [uS*s] [ug/mL] 

7.382 BB 440.71875 1.68155e-2 7.41092 Sulfate 

Totals 7.41092 

Results obtained with enhanced integrator! 

End of Report 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\026-1702.D 

1106-17 Matrix Spike 

Sample Name: MS/Run 1 post 

Injection Date 11/8/2006 11:32:16 PM Seq. Line 17 
•ample Name MS/Run 1 post Location Vial 26 
cq. Operator KEH Inj 2 

Acq. Instrument Gonzo Inj Volume 25 D1 
Acq. Method H:\LC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4\GONZOkMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1B, DionexED40(H:•C20•Q4•ONZO•ATA•O•1106-17A•26-1702.D) 

405 • 

400 

395 

390 

385 

380 

2 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal l: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.381 BB 442.64655 1.68160e-2 7.44353 Sulfate 

Totals 7.44353 

Results obtained with enhanced integrator! 

End of Report 
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Curve(s)/QA Point(s) 
Chromatograms 
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Method H:\LC2006Q4\GONZO\METHODS\II06-17R.M 

Calibration Table 

Calib. Data Modified Thursday, November 09, 2006 11:28:59 

Calculate External Standard 
Based on Peak Area 

Rel. Reference Window 15.000 % 
Abs. Reference Window 0.000 min 
Rel. Non-ref. Window 15.000 % 
Abs. Non-tel. Window 0.000 min 
Use Multiplier & Dilution Factor with ISTDs 
Uncalibrated Peaks not reported 
Partial Calibration Yes, identified peaks are recalibrated 
Correct All Ret. Times: No, only for identified peaks 

Curve Type Linear 
Origin Connected 
Weight Linear (•nnt) 

Recalibration Settings: 
Average Response 
Average Retention Time: 

Average all calibrations 
Floating Average New 75% 

Calibration Report Options 
Printout of recalibrations within a sequence: 

Calibration Table after Recalibration 
Normal Report after Recalibration 

If the sequence is done with bracketing: 
Results of first cycle (ending previous bracket) 

•ignal i: ADCI B, Dionex ED 40 

RetTime Lvl Amount Area Amt/Area Ref Grp Name 
[min] Sig ug/mL] 

7.356 1 1 3.72000e-i 24.59510 1.51250e-2 Sulfate 
2 2.38000 144.21933 I. 65026e-2 
3 4.55000 268.76852 i. 69291e-2 
4 6.52000 383.97714 i. 69802e-2 
5 9.18000 550.74869 i. 66682e-2 
6 13.00000 771.56766 i. 68488e-2 

Peak Sum Table 

***No Entries in table*** 

Calibration Curves 

Area 

700 

600 

500 

400 

300 

•oo 

5 10 
Amountruq/mL1 

Sulfate at exp. RT: 7.356 
ADCI B, Dionex ED 40 
Correlation: 
Residual Std. Dev.: 
Formula: y mx + b 

m: 59.12850 
b: 2.52204 

x: Amount[ug/mL] 
y: Area 

Calibration Level Weights: 
Level 1 1 
Level 2 0.156303 
Level 3 0.081758 
Level 4 0.057055 
Level 5 0.040523 
Level &76- 0.028615 

0.99996 
3.70212 
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Data. File {:\LC2006Q4\GONZO\DATA\NOV\II06-17A\001-0201.D 

Injection Date 11/8/2006 5:24:13 PM Seq. Line 2 
Sample Name Standard 1 Location Vial 1 
Acq. Operator KEH Inj 1 
Acq. Instrument Gonzo Inj Volume 25 D1 
.cq. Method H:\LC2006Q4\GONZOkMETHODS\I006-38.M 

Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:\LC2006Q•\GONZO\METHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: Standard 1 

ADC1 8, Dionex ED 40 (H :•LC2006Q4•G ONZO'•DATA'4,1OV%I 106-17A•001.0201.D) 
uS 

405 • 

400 • 

395 • 

390 
J 

385 • 

380 • 

4 6 8 min 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[mini [uS*s] [ug/mL] 

7.367 BP 24.07130 1.51726e-2 3.65225e-i Sulfate 

Totals 3.65225e-i 

Results obtained with enhanced integrator! 

End of Report 

-77- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\001-0202.D Sample Name: Standard 1 

Injection Date 11/8/2006 5:36:06 PM Seq. Line 2 
Sample Name Standard 1 Location Vial 1 
Acq. Operator KEH Inj 2 
•cq. Instrument Gonzo Inj Volume 25 •i 
.cq. Method H:kLC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:\LC2006Q4\GONZOkMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1B, DionexED40(H:•C2006Q4•ONZO•ATA%NO•1106-17A•01-0202.D) 
us ; 

400 

395 -{ 

390 -i 

385 '• 

380 
• 

2 4 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 

Multiplier 1.0000 
Dilution 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal I: ADCI B, Dionex ED 40 

Ret Time Type Area Amt/Area Amount Grp Name 

[mini [uS*s] [ug/mL] 

7.385 BY 25.11889 1.52143e-2 3.82165e-i Sulfate 

Totals 3.82165e-i 

Results obtained with enhanced integrator! 

End of Report 

-78- 

Gonzo Reprocess 11/9/2006 11:31:42 AM KEH Page i of 1 



Data• File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\002-0301.D 

Injection Date 11/8/2006 5:47:56 PM Seq. Line 3 
Sample Name Standard 2 Location Vial 2 
Acq. Operator KEH Inj 1 
•cq. Instrument Gonzo Inj Volume 25 D1 
.cq. Method H:\LC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4\GONZOkMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEE! 

AOCl B, Dionex ED 40 (H:•.C200604 •GO NZO'•DATA•N OV•1106-17A•002-0301.D) 

405 -i 

400 • 

3gG -• 

Sample Name: Standard 2 

390 

385- 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal I: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[mini [uS*s] [ug/mL] 

7.363 BB 143.65038 1.66154e-2 2.38681 Sulfate 

Totals 2.38681 

Results obtained with enhanced integrator! 

End of Report 

-79- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\002-0302.D Sample Name: 

Injection Date 11/8/2006 5:59:53 PM Seq. Line 3 
Sample Name Standard 2 Location Vial 2 

Acq. Operator KEH Inj 2 

•cq. Instrument Gonzo Inj Volume 25 pl 
.cq. Method H:XLC2006Q4\GONZOkMETHODSkI006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4\GONZOiMETHODSklI06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1 B, Dionex ED 40 (H:•LC2006Q4•GONZOK)ATA\NOV•I106-17A•002-0302.D) 
uS 

405 

400 

395 -• 

390 

385 
• 

380 

Standard 2 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 

Multiplier 1.0000 
Dilution 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADC1 B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uS*s] [ug/mL] 

7.374 BB 144.78828 I•66177e-2 2.40605 Sulfate 

Totals 2.40605 

Results obtained with enhanced integrator! 

End of Report 

-80- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\003-0401.D 

Injection Date 11/8/2006 6:11445 PM Seq. Line 4 
Sample Name Standard 3 Location Vial 3 
Acq. Operator KEH Inj 1 
•cq. Instrument Gonzo Inj Volume 25 D1 
.cq. Method H:\LC2006Q4\GONZO\METHODSiI006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:\LC2006Q4\GONZO\METHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC18, DionexED40(H:•C20•Q4•ONZO•ATA•O•1106-17A•03-•01.D) 

405 

400 

395 -• 

390 

385- 

380 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.364 BB 269.13486 1.67538e-2 4.50904 Sulfate 

Totals 4.50904 

Sample Name: Standard 3 

Results obtained with enhanced integrator! 

End of Report 

-81- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\003-0402.D Sample Name: Standard 3 

Injection Date 
Sample Name 
Acq. Operator 
•cq. Instrument 

.cq. Method 
Last changed 
Analysis Method 
Last changed 

11/8/2006 6:23:39 PM Seq. Line 4 
Standard 3 Location Vial 3 
KEH Inj 2 
Gonzo Inj Volume 25 pl 
H:\LC2006Q4\GONZOkMETHODS\I006-38.M 
10/9/2006 11:51:11 AM by KAM 
H:kLC2006Q4\GONZOkMETHODS\II06-17R.M 
11/9/2006 11:29:04 AM by KEH 

uS 

405 

400 • 

395 

390 • 

385 

380 

ADCI B, Dionex ED 40 (H :•C2006Q4\GO NZO'•DATA•IOV% 1106-17A•003-0402.D) 

\ 

4 

I\l / 
'- \ i \ 

\ i-',, 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 

Multiplier 1.0000 

Dilution 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 

[mini [uS*s] [ug/mL] 

7.360 BB 268.40219 1.67534e-2 4.49665 Sulfate 

Totals 4.49665 

Results obtained with enhanced integrator! 

End of Report 

-82- 
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Dat@ File.H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\004-0501.D Sample Name: Standard 4 

Injection Date 11/8/2006 6:35:28 PM Seq. Line 5 
Sample Name Standard 4 Location Vial 4 
Acq. Operator KEH Inj 1 
•cq. Instrument Gonzo Inj Volume 25 pl 
.cq. Method H:XLC2006Q4\GONZOkMETHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:\LC2006Q4\GONZOkMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADCIB, DioDexED40(H;•C2006Q4•ONZO•ATA•O•1106-17A•O•-0501.D) 

400 • 

395 • 

390 -t 

385 • 

380 

! 
2 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

2006 11:28:59 AM 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.354 BB 383.49753 1.68011e-2 6.44318 Sulfate 

Totals 6.44318 

Results obtained with enhanced integrator! 

End of Report 

-83- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\004-0502.D 

Injection Date 11/8/2006 6:47:22 PM Seq. Line 5 
Sample Name Standard 4 Location Vial 4 
Acq. Operator KEH Inj 2 
•cq. Instrument Gonzo Inj Volume 25 •i 
•cq. Method H:kLC2006Q4\GONZOkMETHODS\I006-38.M 
Last changed 10/9/2086 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4kGONZO\METHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: Standard 4 

ADC1 B, Dionex ED 40 (H:%LC2006Q4\GONZO•DATA%NOV•I106-17A%004-0502.D 

395 

390 

385 

6 
• 

mir 

External Standard Report 

Sorted By Signal 
Callb. Data Modified Thursday, November 09, 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

2006 11:28:59 AM 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 

[mini [uS*s] [ug/mL] 

7.374 BB 384.45676 1.68014e-2 6.45940 Sulfate 

Totals 6.45940 

Results obtained with enhanced integrator! 

End of Report 

-84- 
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Dat a File.H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\005-0601.D Sample Name: Standard 5 

Injection Date 11/8/2006 6:59:16 PM Seq. Line 6 
Sample Name Standard 5 Location Vial 5 
Acq. Operator KEH Inj 1 
•cq. Instrument Gonzo Inj Volume 25 •i 
,cq. Method H:\LC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:\LC2006Q4\GONZOkMETHODSklI06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1B, Dio.exED40(H:•C2006Q4•ONZO•ATA•O•1106-17A•05-0601.D) 

400 

395 

390 -• 

385 

38O 
• 

2 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

2006 11:28:59 AM 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] uS*s [ug/mL] 

7.370 BB 550.07312 1.68348e-2 9.26036 Sulfate 

Totals 9.26036 

Results obtained with enhanced integrator! 

End of Report 

-85- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\005-0602.D 

Injection Date 11/8/2006 7:11:07 FM Seq. Line 6 
Sample Name Standard 5 Location Vial 5 

Acq. Operator KEH Inj 2 

•cq. Instrument Gonzo Inj Volume 25 •i 
.cq. Method H:XLC2006Q4\GONZOXMETHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4iGONZOkMETHODSklI06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: Standard 5 

ADC1 B, Dionex ED 40 (H:•LC2006Q4\GONZO%DATA•IOV•1106-17A•005-0602,D) 

405 • 

, 

400 

395 

390 -= 

385- 

380 -i 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 

Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal I: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uS*s] [ug/mL] 

7.367 PB 551.42426 1.68350e-2 9.28321 Sulfate 

Totals 9.28321 

Results obtained with enhanced integrator! 

End of Report 

-86- 
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Dat@ File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\006-0701.D 

Injection Date 11/8/2006 7:22:54 PM Seqo Line 7 
Sample Name Standard 6 Location Vial 6 
Acq. Operator KEH Inj 
•cq. Instrument Gonzo Inj Volume 25 

.cq. Method H:kLC2006Q4\GONZOiMETHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by 
Analysis Method H:\LC2006Q4\GONZOkMETHODSklI06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: Standard 6 

uS 

4o• • 

400 

395 

390 
-" 

ADC1 B, Dionex ED 40 (HSLC2006Q4•GONZO•DATA',NOV•1106-17A\00•0701.D) 

380 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[mini [uS*s] [ug/mL] 

7.361 PB 772.01758 1.68571e-2 13.01395 Sulfate 

Totals 13.01395 

Results obtained with enhanced integrator! 

End of Report 

-87- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\IIO6-17A\006-0702.D 

Injection Date 11/8/2006 7:34:44 PM Seq. Line 7 
Sample Name Standard 6 Location Vial 6 
Acq. Operator KEH Inj 2 
•cq. Instrument Gonzo Inj Volume 25 •i 
.cq. Method H:\LC2006Q4\GONZOkMETHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:\LC2006Q4\GONZOkMETHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: Standard 6 

ADCl B, Dionex ED 40 

uS • 

405 • 

400 
• 

395 • 

] 
380 \,J 

H :•C2006 Q4•GO NZO•DATA•',IOV•1106-17A•006-0702.D) 

\ i /i \• 
/ 

4 6 8 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

Ret Time Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.355 PB 771.11774 1.68570e-2 12.99874 Sulfate 

Totals 12.99874 

Results obtained with enhanced integrator! 

End of Report 

-88- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\007-0801.D 

Injection Date 11/8/2006 7:46:38 FM Seq. Line 8 
Sample Name Second Source Location Vial 7 
Acq. Operator KEH Inj 1 
•cq. Instrument Gonzo Inj Volume 25 •I 
.cq. Method H:kLC2006Q4\GONZOkMETHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4\GONZOkMETHODSklI06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: Second Source 

ADC1 B, Dionex ED 40 (H:•C2006Q4•GONZO'•)ATA•NOV•I106-17A\007-0801.D 

405 • 

400 -' 

395 • 

390 

3• • 

380 j 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.366 BB 463.54498 1.68203e-2 7.79697 Sulfate 

Totals 7.79697 

Results obtained with enhanced integrator! 

End of Report 

-89- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\007-0802.D 

Injection Date 11/8/2006 7:58:32 PM Seq. Line 8 
Sample Name Second Source Location Vial 7 

Acq. Operator KEH Inj 2 

•cq. Instrument Gonzo Inj Volume 25 •i 
•cq. Method H:\LC2006Q4\GONZOkMETHODSkI006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4kGONZO\METHODS\II06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: Second Source 

ADC1 B, Dionex ED 40 

uS 

405 

4O0 

395 • 

390 • 

385 
• 

2 

-• :•LC 2006Q4kGONZO'•DATA•'•OV•1106-17A%007*0802.D) 

\ '• \ 
\,_/ k J \ 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 

Multiplier 1.0000 
Dilution 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal I: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uS*s] [ug/mL] 

7.381 PB 464.95905 1.68206e-2 7.82088 Sulfate 

Totals 7.82088 

Results obtained with enhanced integrator! 

End of Report 

-90- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\003-1801.D Sample Name: Standard 3 

Injection Date 11/8/2006 11:44:10 PM Seq. Line 18 
Sample Name Standard 3 Location Vial 3 

Acq. Operator KEH Inj 1 

•cq. Instrument Gonzo Inj Volume 25 •i 
•cq. Method H:kLC2006Q4\GONZOXMETHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 

Analysis Method H:kLC2006Q4\GONZO\METHODS\II06-17R.M 
Last chanqed 11/9/2006 11:29:04 AM by KEH 

ADC1 8, Dionex ED 40 (H:tLC2006Q4•GONZO%DATA•IOV%1106-17A•003-1801.D) 
uS • 

405 Q 

External Standard RePOrt 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 
Multiplier 1.0000 
Dilution 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

2006 11:28:59 AM 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [uS*s] [ug/mL] 

7.387 BB 265.43634 1.67516e-2 4.44649 Sulfate 

Totals 4.44649 

Results obtained with enhanced integrator! 

End of Report 

-9]- 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\003-1802.D Sample Name: 

Injection Date 11/8/2006 11:56:04 PM Seq. Line 18 
Sample Name Standard 3 Location Vial 3 
Acq. Operator KEH Inj 2 

•cq. Instrument Gonzo Inj Volume 25 

.cq. Method H:\LC2006Q4\GONZOkMETHODSkI006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 

Analysis Method H:kLC2006Q4\GONZOkMETHODSklI06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

ADC1 B, Dionex ED 40 (H:%LC2006Q4%GONZO•DATA•'IOV•l106-17A\003-1802.D) 
uS 

405 

400 

395 

390 

385 

380 

/\ / 

\ 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 

Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, .Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 

[mini [uS*s] [ug/mL] 

7.393 BB 269.65012 1.67541e-2 4.51776 Sulfate 

Totals 4.51776 

Results obtained with enhanced integrator! 

End of Report 

Standard 3 

-92- 
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Data File •:\LC2006Q4\GONZO\DATA\NOV\II06-17A\003-3201.D 

Injection Date 11/9/2006 6:15:11 AM Seq. Line 32 
Sample Name Standard 3 Location Vial 3 
Acq. Operator KEH Inj 1 
•cq. Instrument Gonzo Inj Volume 25 D1 
,cq. Method H:kLC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4\GONZO\METHODSklI06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: Standard 3 

ADC1 B, Dionex ED 40 (H :%LC 2006Q4\G O NZO•DATA•NOV•1106-17Ak003-3201.D) 
usq 

405 • 

400 • 

395 • 

390 • 

385 

380 • 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uS*s] [ug/mL] 

7.427 BB 265.79144 1.67518e-2 4.45250 Sulfate 

Totals 4.45250 

Results obtained with enhanced integrator! 

End of Report 

-93 
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Data File H:\LC2006Q4\GONZO\DATA\NOV\II06-17A\003-3202.D 

Injection Date 11/9/2006 6:27:04 AM Seq. Line 32 
Sample Name Standard 3 Location Vial 3 

Acqo Operator KEH Inj 2 

•cq. Instrument Gonzo Inj Volume 25 pl 
•cq. Method H:\LC2006Q4\GONZO\METHODS\I006-38.M 
Last changed 10/9/2006 11:51:11 AM by KAM 
Analysis Method H:kLC2006Q4\GONZO\METHODSklI06-17R.M 
Last changed 11/9/2006 11:29:04 AM by KEH 

Sample Name: Standard 3 

ADC1 B, Oionex ED 40 (HSLC2006Q4•ONZO•)ATA•IO•A1106-17A\003-3202.D) 

405 
• 

400 • 

395 • 

390 
• 

385 -• 

380 •--•'•,• 

4 
• 8 

External Standard Report 

Sorted By Signal 
Calib. Data Modified Thursday, November 09, 2006 11:28:59 AM 

Multiplier 1.0000 
Dilution 1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal i: ADCI B, Dionex ED 40 

RetTime Type Area Amt/Area Amount Grp Name 

[mini [uS*s] [ug/mL] 

7.430 PB 266.56104 1.67523e-2 4.46551 Sulfate 

Totals 4.46551 

Results obtained with enhanced integrator! 

End of Report 

-94- 
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Method: H:,\LC2006Q4\GONZO\METHODS\I006-38.M of 10/9/2006 11:51:11 AM 

Method Information 

Dionex IonPac AS-14A 4-•n analytical (4x250mm) column. 
Flow rate 1.2 mL/min 
8mM Na2CO3/in• NaHCO3 mobile phase 
Suppressed anion conductivity detection 

ANALOG DIGITAL CONVERTER 

Description: 
Source: 
Unit: 
Units/Volt: 
Peakwidth (Data Rate): 
Stop Time: 
Data Storage: 

Signal 1 

Dionex ED 40 
Signal 
uS 
1000.000 
0.027 Min (10.00 Hz) 
No Limit 
All 

Start Signal Source: External Device Will Start 35900 

Timed Event Table: 

<no events> 
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Method: H:\LC2006Q4\GONZO\METHODS\I006-38.M of 10/9/2006 11:51:11 AM 

ll00 Quaternary Pump 1 

ontrol 
Column Flow 
Stoptime 
Posttime 

1.200 ml/min 
i0.00 mln 

Off 

Solvents 
Solvent A 
Solvent B 
Solvent C 
Solvent D 

PressureLimits 
Minimum Pressure 
Maximum Pressure 

0,0% 
Off 
100.0 % (8.0mM Na2CO3/I.0mM NaHCO3 

Off 

0 bar 
400 bar 

Auxiliary 
Maximal Flow Ramp 
Primary Channel 
Compressibility 
Minimal Stroke 

Store Parameters 
Store Ratio A 

Store Ratio B 

Store Ratio C 

Store Ratio D 

Store Flow 
Store Pressure 

100.00 ml/min^2 
Auto 
83*10^-6/bar 

Auto 

Yes 
Yes 

Yes 

Yes 

Yes 
Yes 

Ii00 Quaternary Pump 2 

Control 
Column Flow 
Stoptime 
Posttime 

0.000 ml/min 
18.00 min 

Off 

Solvents 
Solvent A 

Solvent B 
Solvent C 
Solvent D 

0.0 % 
Off 
Off 
100.0 % (SmMNa2CO3klmMNaHCO3 

PressureLimits 
Minimum Pressure 
Maximum Pressure 

0 bar 
400 bar 

Auxiliary 
Maximal Flow Ramp 
Primary Channel 
Compressibility 
Minimal Stroke 

Store Parameters 
Store Ratio A 

Store Ratio B 

Store Ratio C 

Store Ratio D 

Store Flow 
Store Pressure 

i00.00 ml/min^2 
Auto 
100*10^-6/bar 
Auto 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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Method: H:.\LC2006Q4\GONZO\METHODS\I006-38.M of 10/9/2006 11:51:11 AM 

Agilent ii00 Autosampler 1 

Injection 
Injection Mode 
Injector volume 
Wash Vial 
Optimization 

Needle Wash 
25.00 D1 

i00 

Auxiliary 
Drawspeed 
Ejectspeed 
Draw position 

i00 •i/min 
i000 Dl/min 
2.0 mm 

Time 
Stoptime 
Posttime 

As Pump 
Off 

Agilent ii00 Column Thermostat 1 

Temperature settings 
Left temperature 
Right temperature 
Enable analysis 
Store left temperature 
Store right temperature: 

30.0°C 
Same as left 
When Temp. is within setpoint +/- 
No 
No 

Time 
Stoptime 
Posttime 

olumn Switching Valve 

As pump 
Off 

Column 1 

0.8°C 
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Sequence: H:\LC2006Q4\GONZO\SEQUENCE\II06-17A.S 

Sequence Table: 

Method and Injection Info Part: 

Line Location SampleName Method Inj SampleType InjVolume DataFile 

1 Vial I Standard 1 1006-38 2 Sample 
2 Vial 1 Standard 1 1006-38 2 Sample 
3 Vial 2 Standard 2 1006-38 2 Sample 
4 Vial 3 Standard 3 1006-38 2 Sample 
5 Vial 4 Standard 4 1006-38 2 Sample 
6 Vial 5 Standard 5 1006-38 2 Sample 
7 Vial 6 Standard 6 1006-38 2 Sample 
8 Vial 7 Second Source 1006-38 2 Sample 
9 Vial 8 DIUF H20 1006-38 2 Sample 

I0 Vial ii M2571"10 1006-38 2 Sample 
ii Vial 12 M2814"100 1006-38 2 Sample 
12 Vial 21 Run 1 post*20 1006-38 2 Sample 
13 Vial 22 Run 2 post*f00 1006-38 2 Sample 
14 Vial 23 Run 3 post*f00 1006-38 2 Sample 
15 Vial 24 Blank post 1006-38 2 Sample 
16 Vial 25 IHB post 1006-38 2 Sample 
17 Vial 26 MS/Run 1 post 1006-38 2 Sample 
18 Vial 3 Standard 3 1006-38 2 Sample 
19 Vial 4 Standard 4 1006-38 2 Sample 
20 Vial 27 Run 1 pre 1006-38 2 Sample 
21 Vial 28 Run 2 pre 1006-38 2 Sample 
22 Vial 29 Run 3 pre 1006-38 2 Sample 
23 Vial 30 Blank pre 1006-38 2 Sample 
24 Vial 31 IHB pre 1006-38 2 Sample 
25 Vial 32 DI9 1006-38 2 Sample 
26 Vial 33 D20 1006-38 2 Sample 
27 Vial 34 CII 1006-38 2 Sample 
28 Vial 35 C12 1006-38 2 Sample 
29 Vial 13 Standard 1 1006-38 7 Sample 
30 Vial 1 Standard 1 1006-38 2 Sample 
31 Vial 2 Standard 2 1006-38 2 Sample 
32 Vial 3 Standard 3 1006-38 2 Sample 
33 Vial 4 Standard 4 1006-38 2 Sample 
34 Vial 5 Standard 5 1006-38 2 Sample 
35 Vial 6 Standard 6 1006-38 2 Sample 
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Nueor Steel Project No. 183 

Crawfordsville, Indiana 

APPENDIX D 

LABORATORY DATA 

Lead Emissions 
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Air Test Professionals, Inc. 
1201 North Graham Avenue 

Indianapolis, IN 46219 

Project Name: Nucor Steel 

Lead 

EPA Method 12 Analysis 

Analytical Repo• 
8231 

Element One, Inc. 
5022-C Wrightsville Av., Wilmington, NC 28403 
910-793-0128 FAX: 910-792-6853 el lab@el lab.com 
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The following data for Analytical Report 8231 
has been reviewed for completeness, accuracy, 

adherence to method protocol, 
and compliance with quality assurance guidelines. 

Review by: 

QA Officer 
Novem---ber 7, 2006 

Report Reviewed and Finalized By: •, L•aboratory 
Director 

November 7, 2006 
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SUMMARY OF RESULTS 
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Summary of Analysis 

Summary of Method 12 Lead Analysis 

Run 1 Run 2 Run 3 Blank 
e8231-1 e8231-2 e8231-3 e8231-4 

Element Total pg Total pg Total I•g Total pg 

Lead, Average 1.93 1.09 0.32 0.50 
Triplicate RSD 1.1% 1.3% 1.0% 2.1% 

Run 3 Spike 
e8231-3 

Recovery 

108% 
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ANALYTICAL NARRATIVE 
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Client: 

Element One Analytical Narrative 

Analytes: 

Air Test Professionals, Inc. Element One #: 8231 

Client ID: Nucor Steel-Strip Caster Analyst: DBW 

Method: M12 Date Received: 11/03/06 

Lead Date Analyzed: 11/06/06 

Summary of Analysis 

The Method 12 samples were prepared and analyzed according to method 

protocol. After digestion the samples were brought to a final volume of 100 ml. 

The digested samples were then analyzed for lead on a PerkinEImer ELAN 6100 
ICP-MS. 

Detection Limit 

The instrument reporting limit was 1.0pg/L for lead. 

Analysis QA/QC 

The spike recovery data and triplicate analyses relative standard deviations, 
RSD, are summarized with the results. All QC data was within the criteria of the 
method. 

Additional Comments 

The reported results have not been corrected for any blank or spike recovery 
values. The ICP-MS analysis of the Blank sample revealed detectable 
concentrations of lead. Subsequent analysis produced equivalent results. 
Nothing unusual was noticed with any of the other samples or analysis. 
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ANALYTICAL DATA 

e•emen•One 
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©he AIR TESTING SAMPLE SUBMISSION FORM Lab ID • 8231 

RUSH-3 Day TAT Analysis Due Date 11.08.06 
QA/QC/Report Due Date 11.08.06 

Client: Air Test Professionals 
Project No.: 

HNO3 Lot: \ \E,'L,,C.•] O .-44F-L-otr-. 
Volume Marked ('•/N Volume Loss Y /• ? 

Sample Identification 

2 Run 2 
31Run3 
4 !Blank 

Analyses Requested: 
Spike All Run 3s 

Date Rec: 11.03.06 
TimeRec: 1140 

--NC-FEot•. 
pH <2.0 (•/N Ref. Method 

12 

Samples 1-4 Pb 

Run/FB/RB BV FV Spike Comments 
LRB 
LRB+ 

3-S 
4 

 gbO 
> •O(_ 

Lab Notes / Communications 

S Page of 
SS by_ 
11/3/2006 12:56:39PM 

BV Prep By / Date 
FV Prep By / Date 
Verification By/Date 
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Sample/Batch Report 

'ser Name: daphne.woodman 
Computer Name: ICPMS1 
Sample File: C:\elandata\Sample\Method 12.sam 
Report Date/Time: Monday, November 06, 2006 14:55:06 

A/S Loc. Batch ID Sample ID Description Sample Type 
12 •-8"231-1 ATP 
13 ,-'•'8231-2 ATP 
14 •---8231-3 ATP 
15 S ,•---8231-3 ATP Spike- 
16 •"8231o4 ATP 
17 8231-4 ATP 

INt. Quant. Prep. Vol. Aliquot VoL Diluted Vol, Solids Ratio 



Dataset Report 

ser Name: daphne.woodman 
Computer Name: ICPMS1 
Dataset File Path: C:\elandata\Dataset\110606-2\ 
Report Date/Time: Monday, November 06, 2006 14:55:03 

Autosampler Position; 3 
The Dataset 

Time Sample ID Batch ID Read Type Description 
13:57:16 Mon 06-Nov-06 Blank Blank 
13:59:17 Mort 06-Nov-06 Standard 1 Standard #1 
14:01:19 Mon 06-Nov-06 Standard 2 Standard #2 
14:03:21 Mon 06-Nov-06 Standard 3 Standard #3 
14:05;23 Mon 06-Nov-06 Standard 4 Standard #4 
14:07:24 Mon 06-Nov-06 QC Std QC Std #1 

14:09:26 Mon 06-Nov-06 QC Std 2 QC Std #2 
14:11:28 Mort 06-Nov-06 GO Std 3 QC Std #3 
14:13:29 Mon 06-Nov-06 QC Std 4 QC Std #4 

14:15:31 Mort 06-Nov-06 QC Std 9 QC Std #9 

14:17:34 Mon 06-Nov-06 QC Std 10 QC Std #10 
14:19:40 Mort 06-Nov-06 •,-'8231-1 Sample 
14:21;46 Mort 06-Nov-06 ,/8231-2 •ample 
14:23:51 Mon 06-Nov-06 "•'8231-3 Sample 
14:25:54 Mon 06-Nov-06 "•231-3 S Spike 1 

$:27:58 Mon 06-Nov-06 •"8231-4 Sample 
14:29:58 Mort 06-Nov-06 QC Std QC Std #1 

14:31:59 Mort 06-Nov-06 QC Std 4 QC Std #4 

14:49:48 Mon 06-Nov-05 8231-4 Sample 
14:51:49 Mon 06-Nov-06 QC Std 1 QC Std #1 
14:53:50 Mon 06-Nov-06 QC Std 4 QC Std #4 

Init. Quant Prep. Vol. Aliquot. Vol. Diluted \ 

ATP 
ATP 
ATP 

ATP 
ATP 

ATP •-) i•j:.•.4,•. 
"•2•/._¢•.& S'•,•-. 
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,..,,•,, •., ,,.One 

Analyst: __DBW 

ICP-MS RUN SHEET 8231 

Date: 11-0(5-06 Solid Samples [] / Liquid Samp/es 

NS Batch Sample 
Loc # for Lab ID 

sample 

sets 

10 

11 

12 

13 

14 

15 

16 

Sample 
Description 

LRB 

LRB 

8231-1 

8231-2 

8231-3 

Type 
Sample 

QC 
Spike 

QC Dup 
QC Reg 
Blank 

S 

SS 

S 

S 

Spike 
concentration 

Table #1 

Prep 
Volume 

(ml) 

100 

I00 

100 

100 

100 

Weight 
(g) 

Aliquot 
(ml) 

8231-3 SS Table #1 100 

82-31-4 S 100 

Dilutions and Rechecks 

8231-4 S 100 

Spikes are post at 0.02 mL of 25ppm spiking solution lot 021406-A in a final volume of 10ml. 

QC Review: 

Diluted 
to 

Volume 
(ml) 

Submitted 
for QC: 
Re-Test 
equired: 

Date: 

Yes: 

Resubmitted Date: 
for QC: 

3ement One, Inc. Form 126 Revision 0.0 

Time: 

By: 

•0mments: 
By: QC Review: 

Date: 

Date: 

Time: 

Time: By: 
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Analytical Calculations 

Method 12 Lead- 

Lead Results (pg) =ICP Results (pg/L)*Dilution*Final Volume (L) 

Where- 

ICP Results= Raw sample concentration (ppb)--ICP-Data Sheet 

Dilution= .Diluted Volume--ICP-MS Run Sheet 
Aliquot 

Final Volume=FH=Final Volume (FV)--Sample Submission 
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PerkinE•rner ELAN 6100 ICP-MS 

Method 6020 MudJ Melals Summary Repeal 
Sample ID: Blank 
Sample Date/Time: Monday, November 06, 2006 13:57:16 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

F" He 

Kr 
Replicates 
Concentration 

Meas. lnlen• Conc. Mea= Repo• Unit 
103 137652.8 ppb 
165 358120.2 ppb 
208 849.7 ppb 
83 87.2 ppb 

Method 6020 Multi Metals Summary Report 
Sample ID: Standard 
Sample Date/Time: Monday, November 06, 2006 13:59;17 

Sample Descriplion: 
Concentration Results 

Analyte Mass 

Rh 

Kr 
Replicates 
Concenltalion 

Meas. lnten• Conc. Mea= Repod Unit 

103 132809.9 ppb 
165 359689.6 ppb 
208 17090.1 1.01132 ppb 
83 76.3 ppb 

1.024507 

Concent•tion 

1.012432 

Concentration 

0.997009 

Method 6020 Multi Metals Summary Report 
Sample ID: Standard 2 
Sample Date/Time: Monday, November 06, 2006 14:01:19 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

p He 

Kr 

Replicates 
Concentration 

Meas.[nten! Conc. Mea= Report Unit 
103 129259 ppb 
165 362280.6 ppb 
208 1671567.9 103.3042 ppb 
83 68 ppb 

103.848671 

Concent•tion 

103.946937 

102.117012 

16,1 
ICP-Data of 7 e 8231-Pb 



PerkinEImer ELAN 6100 ICP-MS 

Melhod 6020 Multi Metals Summary Report 
Sample ID: Standard 3 
Sampte Date/T{me: Monday, November 06, 2006 14:03:21 

Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

p Ho 

F Pb 
Kr 

Replicates 
Concenlration 

Meas. Inten! Conc. Mea= Report Unit 

103 126749.8 ppb 
165 365520.2 ppb 
208 8285653.5 507.7147 ppb 
83 74.8 ppb 

499.305598 

Concentration 

511.403213 

Concentration 

512.435375 

Method 6020 Multi Metals Summary Report 
Sample ]D: Standard 4 

Sample Date/Time: Monday, November 06, 2006 14:05:23 

Sample Description; 
Concentration Results 

Analyte Mass 

Rh 

p HO 
J- Pb 

Kr 
Replicates 
Concentration 

Meas.]n•n= Con¢.Mea= Repod Unit 

103 129870.3 ppb 
165 373276.6 ppb 
208 16596826 995,8122 ppb 
83 98.3 ppb 

985.212471 

Concentration 

1000.74935 

Concen•ation 

1001.474791 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 
Sample Date/Time: Monday, November 06, 2006 14:07:24 

Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

Kr 

Replicates 
Concentration 

Meas. lnten! Conc. Mea• Report Unit 

103 114299.2 ppb 
165 324311.3 ppb 
208 13904.1 0.90802 ppb 
83 59.8 ppb 

1.191833 

Concentration 

0.811755 

Concentration 

0.72046 

e e rn-•ql-t•'-n e 16.2 
ICP-Data 2 of 7 e 8231-Pb 



Perk.inElmer ELAN 6100 ICP-MS 

Method 6020 Mugi Melals Summary Report 
Sample I£): QC Std 2 
Sample Date/Time: Monday, November 06, 2006 14:09:26 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

F" Ro 
F Pb 

Kr 

Replicates 
Concentration 

Meas. lntem Conc. Mea• Report Unit 
103 109240 ppb 
165 315395.2 ppb 
208 16825.6 1.1418 ppb 
83 61 ppb 

1.124544 

Concen•a•on 

1.139862 

Concentration 

1.160999 

Method 6020 Multi Melals Summary Reporl 
Sample ID: QC Std 3 

Sample DatelTime: Monday, November 06. 2006 14:11:28 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

}> Ho 

Kr 

Replicates 
Concentration 

165 310759 ppb 
208 3557102.1 256.3451 ppb 
83 74.3 ppb 

253.792805 

Concentration 

254.718299 

Concentration 

260.524286 

Method 6020 Multi Melals Summary Report 
Sample ID: QC Std 4 
Sample Date/Time: Monday, November 06, 2006 14:13:29 

Sample Desc•ption: 
Concentration Results 

Analyte Mass 

Rh 

p Ho 
I- Pb 

Kr 
Replicales 
Concentralion 

103 103896.3 ppb 
165 306370.2 ppb 
208 1458652.6 106.5886 ppb 
83 59.2 ppb 

106.384703 

Concentration 

106.921711 

Concentration 

106.459461 

elern_•r•tj•_n e 16.3 
ICP-Oata 3 of 7 e 8231-Pb 



PerkinEImer ELAN 6100 ICP-MS 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 9 

Sample D•leFrime: Monday, November 06, 2006 14:15:31 

Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

Kr 

Replicates 
Concentration 

Meas. lnten= Conc. Mea• Repod Unit 

t03 88485.5 ppb 
165 276640.9 ppb 
208 13877.4 1.0747 ppb 
83 54.7 ppb 

1.428481 

Concentration 

0.980398 

Concentration 

0.81521 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 10 

Sample Date/Time: Monday, November 06, 2006 14:17:34 

Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

F" He 

Kr 

Replicates 
Concentration 

Meas. lntem Conc. Mea• Report Unit 

103 92779.5 ppb 
165 291384.5 ppb 
208 681281 52.31466 ppb 
83 44.8 ppb 

51.962292 

51.922582 

53.059094 

Method 6020 Multi Melals Summary Report 
Sample ID: 8231-1 
Sample Date/Time: Monday, November 06, 2006 14:19:40 

Sample Description: ATP 

Concentration Results 
Analyte Mass 
Rh 

i> He 

Kr 

Replicates 
Concentration 

Meas. lnten=Conc. MeacReport Unit 

103 89145.4 ppb 
165 291459 ppb 
208 251605.6 19.28124 ppb 
83 66 ppb 

19.137131 

Concentration 

19.172056 

Concenlration 

19.534535 

ele•t•_ne 
ICP-Data 4 of 7 e 
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PerkinEIrner ELAN 6100 ICP-MS 

Method 6020 MullJ Metals Summary Report 
Sample ID: 8231-2 
Sample Date/Time: Monday. November 06, 2006 14:21:46 
Sample Description: ATP 
Concentration Results 

Analyte Mass 
Rh 

I•. Ho 
F Pb 

Kr 
Replicates 
Concentration 

Meas. lnten!Conc. Mea•Report Unit 
103 89081 ppb 
165 288253.6 ppb 
208 141348.4 10.93316 ppb 
83 55.7 ppb 

11.057874 

Concentration 

10.956309 

ConcentmSon 

10.785297 

Melhod 6020 Multi Metals Summary Report 
Sample ID: 8231-3 
Sample Date/Time: Monday, November 06, 2006 14:23:51 

Sample Description: ATP 
Concentration Results 

Analyte Mass 
Rh 

p 14o 
Pb 
Kr 

Replicates 
Concentration 

Meas. lnten! Conc. Mea• Repod Unit 
103 97700.2 ppb 
165 308087.5 ppb 
208 44397.6 3.17507 ppb 
83 59,3 ppb 

3.211094 

Concent•tion 

3.162813 

Concentration 

3.151301 

Method 6020 Multi Melals Summary Report 
Sample ID: 8231-3 
Sample Date/Time: Monday, November 06, 2006 14:25:54 

Sample Description: ATP 

Concentration Results 
Analyte Mass 

I•. Ho 

Kr 

Replicales 
Concentration 

Meas. lnten• Cone. Meal Repo• Unil 
103 96989.4 ppb 
165 307893.9 ppb 
208 788911.9 57.33564 ppb 
83 58.3 ppb 

56.911027 

Concentration 

57.549436 

Concenlra•ion 

57.546458 

elem•n•.e 
ICP-Data 5 of 7 e 
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PerkinEImer ELAN 6100 ICpoMS 

Method 6020 Multi Metals Summary Report 
Sample IO: 8231-4 
SampleDate/Time: Monday, November 06, 2006 14:27:58 
Sample Descdpl•on: ATP 
Concenlretion Results 

Analyte Mass 
Rh 

F" Ho 

Kr 

Replicates 
Concentration 

103 83236.4 ppb 
165 278965.4 ppb 
208 62604,2 4.97622 ppb 
83 70,7 ppb 

5.090658 

Concentration 

4.949066 

Concentmtion 

4.888945 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 
Sample Date/Time: Monday, November 06. 2006 14:29:58 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

F" Ho 
F Pb 

Kr 

Replicates 
Concentration 

Meas. lnten• Conc. Mea• Repod Unit 

103 97348.9 ppb 
165 292295 ppb 
208 1302.4 0.04678 ppb 
83 46.5 ppb 

0.055172 

Concentration 

0.048334 

Concentration 

0.036818 

Method 6020 Multi MetaJs Summary Repot1 
Sample ID: QC Std 4 

Sample Date/Time: Monday, November 06, 2006 14:31:59 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

Kr 
Replicates 
Concentration 

Meas. ln•n• Conc. Mea= Repo• Unit 

103 94129.6 ppb 
165 295730.7 ppb 
208 1398492.7 105.8687 ppb 
83 52.3 ppb 

105,54911 

Concent•tion 

105.684569 

Concentration 

106.372282 

ele m_•r•)_n e 

ICP-Data 6 of 7 e 8231-Pb 
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Per•,inEImer ELAN 6100 ICP-MS 

Method 6020 Multi Metals Summary Repeal 
Sample [D: 8231-4 
Sample Data/Time: Monday, November 06, 2006 14:49:48 
Sample Description: ATP 
Concentration Results 

Analyte Mass 
Rh 

I> He 
l- Pb 

Kr 
Replicates 
Concentration 

Meas. lntan• Conc. Mea• Repod Unit 
103 76047.7 ppb 
165 253864.5 ppb 
208 57731.9 5.04294 ppb 
83 67.3 ppb 

5.115791 

Concentration 

5.036078 

Concentration 

4.976955 

Method 6020 Multi Metals Summary Repori 
Sample ID: QC Std 
Sample Date/Time; Monday, November 06, 2006 14:51:49 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

Kr 
Replicates 
Concentration 

Meas. lnten• Conc. Mea= Repod Unit 
103 96050.7 ppb 
165 287295.2 ppb 
208 1056.4 0.02921 ppb 
63 48.3 ppb 

0.028403 

Concentralion 

0.030365 

Concent•ttan 

0.02887 

Method 6020 Multi Metals Summary Repori 
Sample I0: QC Std 4 
Sampta Date/Time: Monday, November 06, 2006 14:53:50 
Sample Descriplion: 
Concentration Results 

Analyte Mass 
Rh 

l> He 
F Pb 

Kr 
Replicates 
Concentration 

Meas. lnten! Conc. Mea= Repo• Unit 
103 93948.6 ppb 
165 294596.3 ppb 
208 1386630.3 105.3808 ppb 
83 53.5 ppb 

105.398598 

Concentration 

104.073074 

Concentration 

106.670783 

16.7 
ICP-Data 7 of 7 e 8231-Pb 



Nueor Steel Project No. 183 

Crawfordsville, Indiana 

APPENDIX E 
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Nucor Steel Project No. 183 
Crawfordsville, Indiana 

APPENDIX F 
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CAUBRATION CHECK 

Yqa= 

Volume Delt• H Meter Temp 

Volume OeY•a H Meter Temp 

Meter Temp Votume Delta H 

IY q•: •,oo7 
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CALIBRATION CHECK 

Oat=: 10/2/06 10/5/06 
•ume: LEAD Castdp 
Location: CrmNfords•411e, Indiana 

Run Run 2 Run 3 A•erage 

1.014 1.002 1.056 t.024 

A•wage result must be within 5% of Y 

Result (%) 3A1 

PA• PO•T CAL 

OW Gas • Box: 

Y: 0.99 
Delta H: 1.74 

2.1( 9• 93 

Volume Delta H Meter Temo 

JY 1.002 

2.28 66 64 

3 2.17 66 64 

4 2,17 67 64 

7 2.10 70 6E 

9 2.14 70 6E 

9 2.07 71 6E 

•0 2.04 72 67 

13 1.89 74 6• 

15 1.82 76 7C 

18 1,82 78 71 

18 1.79 80 73 

20 75 81 73 
21 1.82 81 73 

22 123.4 1.79 81 73 

Volume Delta H Meter TemD 

[Barometric Pressure30.131 Test Time 
60.66 

] 
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ATP Am TEST PROFESSIONALS, INC. 

Nozzle Calibration 

Nozzle Type: Glass 

NOZZLE DIAMETER MEASUREMENT 

A= 0.250 inches 
B 0.250 inches 
C 0.250 inches Measurement A • 

Measurement B 

Mensurcment C 

Calibrated by: Andrew Young Date Calibrated: October2,2006 
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ATP Am TEST PROFESSIONALS, INC. 

Nozzle Calibration 

Nozzle Type: Stainless Steel 

NOZZLE DIAMETER MEASUREMENT 

A 0.244 inches 

B 0.244 mches 
C 0.244 inches Measurement A • 

Measurement B 

Measurement C 

Calibrated by: Andrew Young Date Calibrated: October 2, 2006 
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ATP Air Test Professionals, Inc. 
Thermocouple Calibration 

Probe LengtlVID: 5 ft. Type-S Dry Gas Meter ID: A-1 

Standard Used: Mercury Thermometer Temperature Scale: Degrees F 

Temperature Range Mercury Thermometer Probe Thermometer 

Hot Bath 490 deg 491 deg 

Room Temperature 67 deg 67 deg 

33 deg Ice Bath 33 deg 

Calibrated By: Carlos Brown Date Calibrated: April 2006 
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ATP Air Test Professionals, Inc. 
Thermocouple Calibration 

Probe Length/ID: 12 ft. Type-$ Dry Gas Meter ID: A-1 

Standard Used: Mercury Thermometer Temperature Scale: Degrees F 

lee Bath 

Temperature Range Mercury Thermometer Probe Thermometer 

Hot Bath 424 deg 425 deg 

Room Temperatme 58 deg 58 deg 

34 deg 34 deg 

Calibrated By: Carlos Brown Date Calibrated: April 2006 
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ATP Air Test Professionals, Inc. 
Pitot Tube Calibration 

Reference: 40 CFR 60, Appendix A, Method 2, Section 2.1 

Probe Length/ID.: 5 ft. Type-S (w/probe} 

External Tubing Diameter: 0.250" inches 

Base to Opening Plane Distance (Pa): 0.370" inches 

Base to Opening Plane Distance (Pa): 0.370" inches 

Measured Allowable 

Pa/Dt 1.478" 1.05 1,50 inches 

Pb/Dt 1.478" 1.05 1.50 inches 

Angle • 1 1 deg •1 and •2 < 10.0 

Angle • 2 i deg o•1 and o•2 < 10.0 

Angle I• 0 deg I•l and •2 < 10.0 

Angle I• 2 oacg I•land 1•2_< 10.0 

0.010" 0.125 inches Z (inches) 

W (inches) 0,000" 

if all criteria are met, Pitot 
Coefficient is 0.84 

0.031inches 

Pitot Coefficient: 0.84 

Calibrated By: Carlos Brown Date Calibrated: April 2006 
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ATP- Air Test Professionals, Inc. 
Pitot Tube Calibration 

Reference: 40 CFR 60, Appendix A, Method 2, Section 2.1 

Probe Length/ID.: 12 ft. Type-S 

Pb/Dt 

Angle ot 1 

External Tubing Diameter: 

Base to Opening Plane Distance (Pa): 

Base to Opening Plane Distance (Pa); 

0.375" mches 

0.470" inches 

0.470" inches 

Measured 

1.25" 

1.25" 

0 deg 

Allowable 

1.05 1.50 inches 

1.05 1.50 inches 

and ct2. < 10.0 

Angle o•2 0 deg •xl and c*2_< 10.0 

Angle 13 1 0 deg 131 and 1•2 _< 10.0 

Angle I• 2 0 deg 131 and 132 < 10.0 

z (inches) 0.0" 

w (inches) 0.0" 

If all criteria are met, Pitot 
Coefficient is 0.84 

0.125 inches 

0.031 inches 

Pitot Coefficient: 0.84 

Calibrated By: Carlos Brown Date Calibrated: April 2006 
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Scott Specialty Gases Dual-Analyzed Calibration Standard 

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

CERa"IFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratory 

SCOTT SPECIALTY GASES 
1290 COMBERMERE STREET 
TROY,I•41 48083 

ANAL•'TICAL INFORMATION 

P.O. No.: 54265-71-65000 
Project No.: 05-3265•-003 

Customer 

CLEAN AIR INSTRUMENT F•ENTAL 
GARY ZAPEL 
500 WEST WOOD STREET 
PALATINE IL 60067 

This cart •ification performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; 
Proeedure G, Sefftember, 1997, 
Cy!fnder Numbe•: 
Cyl•der Pressure 

C•5• MSNOXIDE 
NITROGE• 

ALM002866 Certification Date: 14Jul2005 Exp. Date: 13Jul2008 
1917 PSIG 

ANALYTICAL 
CERTIFIED CONCENTRATION (Moles) ACCURACY_** TRACEABILITY 

9,•.36 PPM +/- 1% Direct NIST and NMi 
BALANCE 

BEEEI•REN C•E STANDARD 

IN •STRUM, ENTAT ON 
IN•'i;I•UME NT/MODEL/SER AL# 

F7 R//09•.86 .?.1 

DATE LAST CALIBRATED 

20Jun2005 

COMP_ONENT 
CARBON MONOXIDE 

ANALYTICAL PRINCIPLE 
FTIR 

ANALYZER READINGS 
(Z Zero Gas 

First T•iad Analysis 

*'ABBON MQNQXIDE 

R Reference Gas T Test Gas 

Second Triad Analysis 

Date: 14Jul2005 Response Unit: PPM 

Zl -0.00218 R1=94.72713 T1 94.54809 

R2• 94.73702 Za=0.00792 r2 94.59821 

Za=0.0306e T3 =94,70185 R3 S4,74591 

Correlation Coefficientl 
Calibration Curve 

Concantra tide •x Cxe Dxa EX4 

a a,80863E.1 C 7.32000E-4 

D= 1,O0000E-6 E= O,O0000E+O 

APPROVED BY: JEFF•OTEAU -135- 



UlSCOtt Specialty Gases 
290 

coMBERMEFIE sTREET,TROY,MI 48083 
Dual-Analyzed Calibration Standard 

Phone: 248-589-2950 Fax: 248-589-213z 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

_A•say Laborat• 

SCOTT SPECIALTY GASES 
1290 COMSERMERE STREET 
TROY,MI48083 

P.O. No.: 55023-71-65000 
Project No.: 0•-44820-00i 

ANALYTICAL INFORMATION 

CLEAN AIR INSTRUMENT RENTAL 

500 WEST WOOD STREET 

PALATINE IL 60067 

This certification oertormed according EPA Traceability Protocol For Assay & Certificauon of Gaseous Calibration Standards: 
Procedure G-l; SeoTemoer, 1997. 

Cylinder. Number: 

CyliDder Pressure** 

_COMPONENT 
•O• MONOXIDE 
NITROGEN 

ALM048771 Certification Date: 14Jul2006 Exp. Date: 13Jul2009 
1962 PSIG 

ANALYTICAl. 
CERTIFIED CONCENTRATION (Moles) ACCURAOY** TRACEABILITY 

3•2.0 PPM 1% Direct NIST and NMi 
BALANCE 

REFERENCE STANDARD 
"•YP_..EJ_S_R_M__NO, EXPIRATIOi• DATE_ 
NTRM 2636 02Oct 2008 

CYLINDER NUMBER CONCENTRATIO N COMPONENT 

AALT022 248.5 PPM CARBON MONOXIDE 

IN_ST__R_U M ENTATIOI• 
!.N. S•T_R_ _U._M•E. _•Z M•O DEU_S ER IA L# 

FTIR/I092862] 

DATE LAST CALIBRATED 

26Jun2006 

ANALYTICAL PRINCIPLE 

FTIR 

ANALYZER READINGS 
(Z=Zero Gas R=Reference Gas T=Test Gas 

First Triad Analysis Second Triad Analysis 

CARBON MONOXIDE 

Correlation Coefficient} 
Calibration Curve 

D=0.OOO00E 0 E O,000OOE +O 

APPROVED BY: .136- 



zott's Customer Online Information SystemClose Window 

9810 BAY AREA BLVD,PAS•/DENA,TX 77507 

91-474-5857 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay_Laboratory 
P.O. No.: 53907-71-65000 

SCOTT SPECIALTY GASES Project No.: 04-31834-020 

9810 BAY AREA BLVD 

PASADENA, TX 77507 

_ANALYTICAL_INFORMATION 

Save AS Print 
RATA CLASS 

Dual-Analyzed Calibration Standard 
Phone: 281-474-5800 

Customer 

CLEANAIR INSTRUMENT RENTALS 

NANCY DAVIS 

321 CENTURY PLAZA 

SUITE If0 

HOUSTON TX 77073 

Fax: 

This certification was performed according to EPA Traceability Protocol For Assay & 
-=rtification 

of Gaseous Calibratio• Procedure G-l; September, 1997. CylinderCylinder Number:Pressure***: Q ALM030•I Certification Date: 16Feb2005 Exp. Date:•_•/•5•_PSiG l•Feb200 
ANALYTICAL 

COMPONENT CERTI F I 
ED_CO•CENTR•TION_ 

Mo 1 e s _ACCURACY* *_ TRACEABILITY 
NITRIC OXIDE 87.1 PPM +/- 1% Direct NIST and NMi 
NITROGEN OXYGEN FREE /• 
TOTAL OXIDES OF NITROGEN •" •7.1 PPM "• Reference Value Only 
• Do not use when cylinder presk•ur-e•..i.s..below,-•50 psig. 
*_Analytical_accuracy_is_based on the_requirements of EPA Protocol_Procedure_Gl,_September 

997. 

REFERENCE_STANDARD 
TYPE/SRM NO. EXPIRATION DATECYLINDER NLrMBER CONCENTRATION COMPONENT 
NTRM 1684 04Ju12008 AAL070287 97.00PM NITRIC OXIDE 

DATE LAST CALIBP•ATED ANALYTICAL PRINCIPLE 
24Jan2005 FTIR 

R=Reference Gas T=Test Gas 

Second Triad Analysis 

Date: 16Feb2005Resp Unit: PPM 

ZI=0.I14941=96.59197=87.04693 
R2=96.60682=0.162182=87.05434 

Z3=0.164583=87.10065=96.73040 

Avg. Conc: 87.37 PPM 
(signature on file) 
GARY WRIGHT 

r=Correlation Coefficient) 
Calibration Curve 

r=9.99991E-i 

Constants: 

B=9.98287E-I 

D=0.00000E+0 

A=0.00000E+0 

C=2.04000E-4 

E=0.00000E+0 

INSTRUMENTATION 

-NSTRUMENT/MODEL/SERIAL# 
.KS Online/2030/0929061 
_ANALYZER_READINGS 

(Z=Zero Gas 

First Triad Analysis 
NITRIC OXIDE 

Date: 08Feb2005Resp Unit:PPM 
Dncentration=A+Bx+Cx2+Dx3+Ex4 

ZI=0.163371=97.062341=87.08656 
R2=97.19909=0.22082T2=87.12320 
Z3=0.251343=87.206763=97.27835 
Avg. Conc: 86.95 PPM 

APPROVED BY: 
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Scott Specialty Gases 
RA'iA 

Dual-Analyzed Calibration Standard 

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

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

• L.aborator• 

SCOTT SPECIALTY GASES 

1290 C DMBERMERE STREET 

TROY,IV41 48083 

P.O. No.:54685-71-65000 
05-39648•017 

ANALY'TICAL INFORMATION 

Customer 

CLEAN AIR INSTRUMENT RENTAL 

GARY ZAPEL 

500 WEST WOOD STREET 

PALATINE IL 60067 

This cert:ification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; 

Prooedur G- September, 1997.., ,,..•'•"*•'• •,•- .......... •'• 

Cylinder 
Cylinder P•essure***: 

ANALYTICAL 

cOMPOM ENT CERTIFIED CONCENTRATION (Moles) ACCURACY** 

NITRIC OXIDE 49.08 PPM +/-1% 

NITROGEN OXYGEN FREE BALANCE 

TOTAL OXIDES OF NITROGEN 
/"49.1•.• 

PPM 

Do not when cylinder pressure is below 150 

Analytic al accuracy is based the requirements of EPA P•o•ocol P•ocedure G 1, Septembsr 1997. 

TRACEABILITY 

Direct NIST and NMi 

Reference Value Only 

REFEREN CE STANDARD 

TYPE/SRIV• NO. EXPIRATION DATE 

NTRM 1683 15Aug2009 

INSTRUMENTATION 

INSTRUMENT/MODEL/SERIAL# 

CYLINDER NUMBER CONCENTRATION 

ANALYZER READINGS 

COMPONENT 

AAL070681 49.82 PPM NITRIC OXIDE 

DATE LAST CALIBRATED 

09Jan2006 

ANALYTICAL PRINCIPLE 

FTIR 

First Triad Analysis 

NITRIC OXIDE 

(Z =Zero Gas 

Date: 24Jar•2006 Respon'=e Unit:PPM 

R2= 97.21331 Z2=0.26575 T2 49.43356 

Avg, Concentration; 49,13 PPM 

Z3 0,28894 T3 =49.52723 R3 97.50117 

R=Reference Gas T =Test Gas 

Second Triad Analysis 

Date: 31Jan2006 Response Unil• PPM 

Zl •,0,32533 R1 50.07219 =49.32755 

R2=50,36399 Z2 *0,24991 T2 49.37923 

Z3 =-0.14477 T3 =49.98800 R3 50.69381 

Avg. Concentration: 49,02 PPM 

Correlation Coefficient) 
Calibratlon Curve 

Concentration A Bx Cx2 Dx3 Ex4 

9.99998E-1 

Constants: A 0.00000E 0 

D 0,000001E 0 E 0,00000E 0 

B 9.99660E* C 1.86000E-4 

APPROVED BY: 
//• 
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RATA CLASS 

Dual-Analyzed Calibratio• Standard 

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

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratory 

SCOTT SPECIALTY GASES 

1290 COMBERMERE STREET 

TROY,MI 48083 

ANALYTICAL INFORMATION 

P.O. No.: 53691-71-65000 
Project No.: 05-23984-031 

Cuetomer 
CLEAN AIR INSTRUMENT RENTAL 

GARY ZAPEL 

500 WEST WOOD STREET 

PALATINE IL 60067 

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

Procedure G-1 September, 1997. 

Cylinder Number: ALM009211 Certification Date: 22Oct2004 Exp. Date: 150ct2006 

Cylinder Pressure***: 1753 PSIG 

COMPONENT CERTIFIED CONCENTRATION (Moles) 

SULFUR DIOXIDE 62.09 PPM 

NITROGEN BALANCE 

ANALYTICAL 
ACCURACY** 

+/- 1% 

TRACEABILITY 
Direct NIST and NMi 

This Protocol has been ce•ified using corrected NIST S02 standard values, per EPA •uidance dated 7/24/96 and will not correlate with uncorrected Protocols. 

REFERENCE STANDARD 

YPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 

NTRM 1694 O18ep2007 ALM051641 98.10 PPM SULFUR DIOXIDE 

INSTRUMENTATION 
INSTRUMENT/MODEL/SERIAL# 

MKS Online/2030/0928621 

DATE LAST CALIBRATED ANALYTICAL PRINCIPLE 

288ep2004 FTIR 

ANALYZER READINGS 

First Triad Analysis 

SULFUR DIOXIDE 

(Z Zero Gas 

15Oct•OO4 Response Un[t:PPM 

Z1 -0.00242 =99.34406 71 =62.83456 

R2 99.39227 Z2=O.05579 72 62.88644 

Z3 =0.05988 73 62.92573 R3 99.40588 

Avg, ConcentraSon: 62,06 PPM 

R Reference Gas T Test Gas 

Second Triad Analysis 

Data: 220¢t2004 Respo•e Unit= PPM 

Zl =-0.00893 R1 =98.72887 T1=62.51701 

R2 9S,7S321 Z2=0.03114 T2 S2.65223 

Z3 =0,03375 73 62.57860 R3 98.75853 

AVg, Concentration: 62.13 PPM 

Correlation Coefficient) 
Calibration Curve 

Concentr at[on A Bx Cx2 DX3 Ex4 

9.99995E-1 

Constants: A= 0,00000E+0 

S S.9704OE-1 C 0,00000E 0 

O 0.O0000E O E 0.00000E 0 

APPROVED BY: 

Dave Babcock -139- 



B Scott Specialty Gases Dual-Analyzed Calibration Standard 

12-•'0 C--'•BEMBERMERE 
STREET,TROY,MI 48083 Phone: 248-589-2950 Fax: 248-589-213 

CERT'IFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratory 

SCOTT SPECIALTY GASES 

1290 (•0MBERMERE STREET 
TROY,NAI 48083 

P.O. No.: 55166-71-65000 

Project No.: 05-46952-003 

ANAL'•'TICAL INFORMATION 

Customer 

CLEAN AfR INSTRUMENT RENTAL 

500 WEST WOOD STREET 

PALATINE IL 60067 

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; 
Procedure G-I; September, 1997. 

Cylinde=" Number: 

Cylinder Pressure***: 

COIV]POMEN• 
SULFUR DIOXIDE 

NITROGEN 

•LM058090 Certification Date: 13Sep2006 Exp. Date: 12Sep2008 
i816 PS]G 

ANALYTICAL 

CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY 
:1.50.•. PPM +/- 1% Direct NIST and NMi 

BALANCE 

Do not when cylinder pressure is below 150 psig. 

Analytical accuracy is based the requirements Of EPA Protocol Procedure G1, September 1997. 

This Protocol has been certified using corrected NIST SO2 standard values, •er EPA guidance dated 7/24/96 and will not correlate with uncorrected 

REFERENCE STANDARD 

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER 

NTRM 0260 01May2008 

INSTRUMENTATION 

INSTRUMENT/MODEL/SERIAL# 

CONCENTRATION COMPON EN _T_ 
ALM019186 254.4 PPM SULFUR DIOXIDE 

DATE LAST CALIBRATED ANALYTICAL PRINCIPLE 

FTIR//0928621 22Aug2006 FTIR 

ANALYZER READINGS 

First Triad AnaJysis 

SULFUR DIOXIDE 

(Z =Zero Gas 

P6Sep2006 Response Unit;PPM 

Z1 =-0.00120 RI= 256.2494 T1=151.4877 

R2 256.6201 Z2 0.00218 T2= 151.59S0 

Z3 =0,03731 T3= 151,8651 R3 256.6377 

Avg Concentration; 150.4 PPM 

R=Reference Gas T=Test Gas 

Second Triad Analysis 

Care: 135ep2006 Response Unit: PPM 

Z1=0.02749 RI= 266.4774 TI= 151.1583 

R2= 256.6410 Z2 =0.04677 T2= 151.1978 

Z3 0.06748 T3 151.4039 R3 =256.8676 

Avg. Concentration: 149.9 PPM 

Correlation Coefficient) 
Calibration Curve 

=9,99992E-1 

Constants: 0.0000OE 0 

B 9.96543E-1 C 9.0000OE-6 

D 0.00000E 4-0 E 0.P000OE 0 

APPROVED BY: -]40- 
CROTEAU 



Nucor Steel Project No. 183 

Crawfordsville, Indiana 

APPENDIX G 
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CARL KOONTZ ASSOCIATES 
of Nashville, Tennessee 

•.This is to ac owledge th 

successfully participated in Visible Emission 

training on 
•'. •/'=,• • J•c • •" 

and is qualified(to evaluate Visible Emissions 

lot a period of six (6) months from the date of 

certification. 

Instructor 
• 
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SOURCENAME 

.DDRESS 

Visible Emissions Observations Form 

/4uco K 

STA•TE ZIP 

PHONE SOURCE • NUMBER 

=ROCESS EQUIPMENT 

CONTROL EQUIPMENT 

OPERAIINGMODE 

OPERATING MODE 

DESCRIBE EMISSION POINT (Slack Exit Dimensions) 

HEIGHT ASOVE GROUND LEVEL 

START /(tO / 
STOP ((•0 

)ISTANCE FROM OBSERVER 

•TART 
•<•0 STOP 

DESCRIBE EMISSIONS 

START 

EMISSION COLOR 

START 
•J/•(• 

sTOP 

HEIGHT RELATIVE TO OBSERVER 

START /•0 8TOP [•D 
DIRECTION FROM OBSERVER 

START 
U3 

StOP •0 

STOP 
•l/• 

PLUME TYPE: CONTINUOUS 

FUGITIVE INTERMITTENT 

IF WATER DROPLET PLUME: 

A TTACHED DETACHED 
•O•IN 

THE 

PLUM•T 
WHICH OPACITY WAS DETERMINED 

START • SJ•IC• STOP 1• 

DESCRIBE BACKGROUND 

START [•l•C Sk•_ STOP 

BACKGROUND COLOR SKY CONDITIONS 

WIND SPEED (MPH) WIND DIRECliON 

•TART STOP •TART 
• STOP 

AMBIENTTEMPE•RE (F) 

START 
• 

sToo 

NORTHARROW 

Emission Point Wind 

Observer% Position" Plume 

Sun 

RUN NUMBER 

)BSERVA IION DATE ',TART lIME STOP TIME 

/•_ z• _oo • :0• /o..o• 

sec sec 

rain 0 15 30 45 min 0 15 30 

1 L'.') 0 0 0 31 (•) (..b 0 

2 0 O 0 0 • 0 o o 

4 Q O o 0 34 0 0 6 

5 0 0 0 o 3s O 0 0 

6 0 0 0 0 • 0 o o 

7 
(• O O O 37 O O O 

8 0 C) 0 0 38 0 o o 

10 O C) O ('• 40 O O 

11 /• 0 0 0 41 C) (9 0 

13 O O O O 43 (D C.) 

14 0 0 0 rJ 44 (*) 0 

15 (.• 0 0 0 45 •) •) 

17 0 0 (9 0 47 0 0 0 

20 0 Q 0 o 50 0 0 0 

23 (b 0 0 (• 53 C• 0 0 

24 0 0 0 0 54 (% 0 

26 0 C) 0 0 56 0 0 0 

28 0 o o 0 58 Q 0 o 

29 C) 0 C) 0 59 0 0 0 

30 0 0 0 (• 60 (9 0 

•VERAGE OPACITY FOR 

HIGHEST PERIOD 

RANGE OF OPACITY READINGS 

MINIMUM MAXIMUM 

OBSERVER'SNAME (PRINT) 

ORGANIZATION 

Air Test Professionals, Inc. (ATP) 

CERIIFIED BY 

!NUMBER OFREADINGSABOVE 

WERE 

IDATE 
Cad Koontz Associates 

7-- 

Comments: 

43- 



Visible Emissions Observations Form 

,DDRESS 

CITY STATE ZiP 

PHONE •OURCE ID NUMBER 

3ROCESS EQUIPMENT 

30NTROL EQUIPMENT 

)PERA TING MODE 

OPERATING MODE 

9ESCRIBE EMISSION POINT (Stock Exit Dirnendon=) 

•tEIGHT ABOVE GROUND LEVEL 

•TART /00 STOP 

PISTANCE FROM OBSERVER 

START 350 STOP 

DESCRIBE EMISSIONS 

START 
• 

STOP W•DROP•SENT 
•OINT IN THE PLUME A T WHICH OPACIW WAS DETERMINED 

qEIGHT RELATIVE TO OBSERVER 

•TART I0• STOP 
/•¢ 

,IRECT•ON FROM OBSERVER 

START 
NL• STOP I• •o 

STOP 

•LUME TYPE: CONTINUOUS 

=UGITIVE INTERMITTENT 

'F WATER DROPLET PLUME: 

t• TTACHED DETACHED 

DESCRIBE BACKGROUND 

•AC,(GROUNO CO•OR •,•' CONDI•ONS 

VIND SPEED (MPH) NIND OIRECTION 

:TART STOP T•T STOP 

•MB•NT TEUPE• •E F) 
• • 

START 
q• O 

STOP 

RUN NUMBER 

OBSERVATION DATE ;TART TIME STOP T•ME 

rain 0 15 • 45 min 0 15 

b 0 0 O 31 O O 0 

2 (• 0 O O 32 O O O 

0 0 o o 33 0 0 0 

• 0 0 0 O • 0 o 0 

6 • 0 0 0 3e 0 0 0 
{b O 0 C 37 0 0 0 

8 • 0 0 0 38 0 0 0 

0 0 0 O 3o o o o 

0 • 0 o 4• • • • 

• • 0 o d • 0 o o 

•6 0 0 O 0 4e 0 o n 

0 O O O 47 0 17 

•B 0 • O O 4• 0 

• o 0 0 • s• 0 0 0 
22 o 0 o o 52 0 

0 O o O 53 0 0 23 

24 O 0 0 0 • 0 0 
25• 0 0 e 0 55 0 0 
26 0 0 0 0 56 0 0 0 
2• 0 0 0 0 57 0 0 0 

• 0 o 0 0 •o o 0 0 

•HEST PERIOD WERE 

X 

P'•t•UN LOCATION LINE • Emission Point Wind 

Obse•/efs Position Plume 

Sun 

oT#,E 
ORGANIZATION 

AitTest Professionals, Inc. (ATP) 

CERT/FIEO BY 
IDA 

TE 

Cad Koontz Associates 



Visible Emissions Observations Form 

•DDRESS 

OHONE 

TATE 
IzlP 

•OURCE ID NUMBER 

oROCE• EQUIP•.ENT 

:ONT•OL EQUIPMENT 

DPERA TING MODE 

•PERA TING MODE 

DESCRIBE EMISSION POINT (Stack Ex# Dimensions) 

HEIGHT ABOVE 
GROUND 

LEVEL •tEIGHT RELATIVE TO OBSERVER 

START 
II_O'  TOP /,0o' 

START 
IM 

STOP [0(• 
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 

EMISSION • OR • •LUME •PE: CONTINUOUS 

START 

• 
STOP =UGITI• IN•RMIEENT 

WATER 
D•PLETS PRESENt" 

•F WATER DROPLET PLUME: • 
YES •ACHED DETACHED 

POINT IN THE PLUME A T WHICH OPACI• WAS DE •RMINED 

START STOP 

DESCRIBE BACKGROUND 

START(•y 
STOP 

RUN NUMBER 

START TIME STOP TIME 

SKYCON ITIO S 25 • • O 0 55 0 0 • • 

WIND SPEED (MPH) WIND DIRECTION 27 • • • • 57 • • 0 0 

X 

NORTH ARROW 

SUN LOCATION LINE 

Emission Point Wind 

Ob•e•eds Posi'eon Plume 

Sun 

AVERAGE OPACITY FOR 

HIGHEST PERIOD 

RANGE OF OPACITY READINGS 

MINIMUM MAXIMUM 

OBSERVER'S NAME (PRINT] 

OB•ERVE• SeTU• 

,=r Test Professionals, Inc. (ATP) 

Comments: 

VUMBER OF READINGS ABOVE 

WERE 

-O5 

-L45- 
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Nucor St•ol Project No. 183 
Crawfordsville, Indiana 

APPENDIX H 
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Nucor Steel Project No. 183 

Crawfordsville, Indiana 

APPENDIX I 
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7, 10 
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NUCOR STEEL CRAWFORDSVILLE 

LMF HEAT RECORD 

Heat No.: / •_.•.•_,_• Liquidus: Melter: • Utility: 
LMF: (E or W):__ Finish Grade: ,• '¢• 

1st OP: • 
Ladle No.: //o C• Wt. tapped: ,,//• Tap Time: Power on time: 

CHEMISTRY 

SAMPLE TIME C Mn P S Si Cu Ni Cr Mo Sn V Ca AI Nb Ti Sb 

LMF-I ,•,•21,=• •/J• !•2 ,22. •6• 

LMFo3 

LMF-4 

LADLE ADDITION 

Lime 

L.C.SiMn 
"IVIED C FeMn 

STD FeMn 

TIME AMOUNTS 
"Zoo Plug 

Lance 

B N 

DESULF 

Flow No FIow TIME 

Lance Change # 

CARBON 

75% FeSi 

NITRO VAN TIME 

PHOS 
LC FeCr 
ANTIMONY 
FeNb 

Nickel 

COPPER 

FE VAN 

FeMo 

AL SHOT 

AL WIRE DEPARTURE 

REMARKS 

FeTi WIRE 

HYDROGEN 

TOTAL 

RESID 

TEMP PPM 

c/ .V o / 

SPONGE Ti 

Fe BORON 

C WIRE 

FeCa WIRE 

CaSi 

TIME TEMP 

-l•;1- 
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NUCOR STEEL CRAWFORDSVILLE 

LMF HEAT RECORD 

Caster# Seq# 
•-1• '-•'•'- 

Aim Grade: 0•(•'• Date: 

Heat No.: 
• Liquidus: Melter: 

LMF: (E or W):__ Finish Grade: 
•)•'•( 

1st OP; 

Ladle No.: / • Wt. tapped: •" Tap Time: 

2nd OP: 

Utility:. 

Power on time: 

CHEMISTRY 

SAMPLE TIME C Mn P S Si Cu 

LMF-3 • 

LMF• 

LADLE ADDITION 

Lime 

L.C.SiMn 

MED C FeMn 

TiME AMOUNTS 

Ni Cr Mo Sn V Ca 

STD FeMn 

CARBON 

75% FeSi /33 "# 

NITRO VAN 

PHOS 

LC FeCr 

ANTIMONY 

FeNb 

Nickel 

COPPER 

FE VAN 

FeMo 

AL SHOT 

AL WIRE 

FeTi WiRE 

SPONGETi 

Fe BORON 

C WIRE 

FeCa WIRE 

CaSi 

AI Nb. Ti Sb B N 

TOTAL 

RESID 

Plug 

Lance 

DESULF 
Flow• No Flow TIME 

Lance Change # 

HYDROGEN 

TIME TEMP PPM 

to.' oq 

DEPARTURE TIME 

/°.'o 3"- 
REMARKS 

TEMP 

QF-0019 12/8/2005 



JCOR ;TEEL CRAWFORDSVILLE 

LMF HEAT RECORD 

Caster # _Seq# 
•1 0 Aim 

Grade:•3 
Heat No.: •._L• Liquidus: 
LMF: (E or W):__ Finish Grade: 

Ladle No.: • O Wt. tapped: 

Oat•: 
/0/• 

2nd OP: 

Melter: • •/ Utility:. 
1st OP: 

Tap Time:• Power O n time:_J_•(•.• 

CHEMISTRY 

SAMPLE TIME C Mn P S Si Cu 

LMF-3 

LMF-4 

Ni Cr Mo Sn V Ca AI Nb Ti Sb B 

LADLE ADDITION TIME 

Lime 

L.C.SiMn 

IME--B C FeMn 

STD FeMn 

CARBON 

75% FeSi 

41TRO VAN 

PHOS 

LC FeCr 

ANTIMONY 

FeNb 

Nickel 

COPPER 

FE VAN 

FeMo 

AL SHOT 

AMOU•NTS 

AL WIRE 

FeTi WIRE 

SPONGE Ti 

Fe BORON 

C WIRE l&g 

FeCa WIRE 

-1 •i3_ 

TOTAL 

N RESID 

DESULF 

Flow No Flow 

Plu 9 

Lance 

,Lance Change # 

HYDROGEN 

TIME 

TIME TEMP PPM 

DEPARTURE TIME TEMP 

REMARKS 

OF-0019 12/8/2005 



NUCOR CRAWFORDSVILLE 

RECORD 

Caster # __Seq# •?•..•_ 0 •-- 
Aim Grade: Date: 

/(•/• 
2nd OP: 

Heat No.: • Liquidus: Melter: • •/C Utility: 
LMF: (E or W): Finish Grade: 1st OP:- 
Ladle No.: [•"- 

Wt. tapped: [!L• Tap Time:_.•_." • Po•ver 
on time: 3.' 

CHEMISTRY 
TOTAL 

SAMPLE TIME C Mn P S Si Cu Ni Cr Mo Sn V Ca AI Nb Ti Sb B N RESID 

LMF-3 'P • 
LMF,.4 

LADLE ADDITION 

Lime 

L.C.SiMn 

ryes9 C FeMn /..oua 
STD FeMn 

•RBON 

75% Fe$i 

NITRO VAN 

PHOS 

LC FeCr 

ANTIMONY 

FeNb 

Nickel 

COPPER 

FE VAN 

FeMo 

AL SHOT 

AL WIRE 

FeTi WIRE 

TIME AMOUNTS 
[50 o 

SPONGETi 

Fe BORON 

C WIRE j•-O 
FeCa WIRE 

CaSi 

QF-0019 12/8/2005 

DESULF 

Flow 

Plug 
Lance 

Lance Change # 

No Flow TIME 

HYDROGEN 

TIME 

DEPARTURE 

REMARKS 

TEMP PPM 

• £O 

TIME TEMP 



NUCOR STEEL CRAWFORDSVILLE 
LMF HEAT RECORD 

Caster # Seq#. 
•'--•1'•" • 

Aim Grade: 
•" '• 

Date: 

Heat No.: •o 2._q •'• Liquidus: • Melter: 

LMF: (E or W):. Finish Grade: • ('f 1st OP: 

LedleNo.: 
I'• Wt. tapped: •" TapTime: 

2nd OP: 

Utility:, 

Power on time: 

CHEMISTRY 

SAMPLE TIME C Mn P S SI Cu Ni Cr Mo 

LMF-I •.2J• =•'•" •;•' •2.'•. 
LMF-2 •i'l •'• •aq •0 (-I / 7 
LMF-3 • 

LMF-4 

LADLE ADDITION TIME 

Lime 
AMOUNTS 

Srt 

L.C,SiMn 

MED C FeMn 

STD FeMn 

GARBON 

75% FeSi 

NITRO VAN 

PHOS 

LC FeCr 

ANTIMONY 

FeNb 

Nickel 

COPPER 

FE VAN 

FeMo 

AL SHOT 

AL WIRE 

FeTi WIRE 

SPONGE Ti 

Fe BORON 

C WIRE 

FeCa WIRE 

CaSi 

V Ca AI Nb Ti 

Plug 

Lance 

TOTAL 

Sb B N RESID 

DESULF 

Flow No Flow TiME 

Lahc'e Change # 

HYDROGEN 

TIME TEMP PPM 

/O, T 

DEPARTURE 

REMARKS 

TIME 

Jo.'ol 
TEMP 

QF-0019 12/8/2005 



NUCOR STEEL CRAWFORDSVILLE 

LMF HEAT RECORD 

Caster# 
.Seq#.'• "• 

Aim Grade: (•0•-• 5 Date: 
Heat No.: • Liquidus: Melter:.. 
LMF: (E or W):__ Finish Grade: O 0:3--• • 1st OP: 

Ladle No.: !,• Wt. tapped: • Tap Time: 

2nd OP: 

Utility: 

Power on time: 

CHEMISTRY 

SAMPLE TIME C Mn P S Si Cu 

LMF-2 • .• • (•tO•" • .• 
LMF-3 • • 

•LMF4 

Ni Cr Mo Sn V Ca AI Nb Ti Sb B N 

O72 53 

LADLE ADDITION 

Lime 

L,C.SiMn 

MED C FeMn 

STD FeMn 

CARBON 

75% FeSi 

NITRO VAN 

PHOS 

LC FeCr 

ANTIMONY 

FeNb 

Nickel 

COPPER 

FE VAN 

FeMo 

ALSHOT 

AL WIRE 

FeTi WIRE 

SPONGE Ti 

Fe BORON 

C WIRE 

FeCaWIRE 

CaSi 

TIME AMOUNTS 

/ z..•.• -•-- 

DESULF Flow• 
Plug 

Lance 

Lance Change # 

HYDROGEN 

No Flow TIME 

TIME TEMP PPM 

DEPARTURE TIME 

REMARKS 

TEMP 

TOTAL 

RESID 
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ATP Air Test Professionals, Inc. 
1201 North Graham Avenue, Indianapolis, Indiana 46219 

(317) 345-1720 FAX (317) 35142411 

REPORT on COMPLIANCE TESTING 
for SO2, NOx, CO, Pb and PM/PM10 

Performed for: 
Nucor Steel 

Crawfordsville, lndiana 
Strip Caster 

on November 20 & 21, 2003 



•. 

ATP Air Test Professionals, Inc. 
1201 North Graham Avenue, Indianapolis, Mdiana 46219 

(317)345-1720 FAX (317) 351-0411 

•PORT on COMPLI•CE TESTING fo•'•OK•O, Pb and 

Performed for: 
Nucor Steel 

Crawfordsville, lndiana 
Strip Caster 

on November 20 & 2l, 2003 

To the best of our knowledge, the data presented in this report is accurate and complete. 

Respectfully Submitted by: 

Andrew Young, Project Manager 
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Nucor Steel Project No. 051 
Crawfordsville, Indiana 

1-1 PROJECT OVERVIEW 

Air Test Professionals, Inc. was contracted by Nucor Steel to perform air emissions sampling at the LMS 
Baghouse that controls emissions from the LMS and Strip Caster. The sampling was performed in 
Crawfordsville, Indiana on November 20-21, 2003. The objective of the testing was to determine 
compliance with permit requirements for the pollutants listed below. The following personnel were 

involved with the testing program: 

ATP Andrew Young 
ATP Carlos Brown 
ATP Ron Stapert 
Nucor Steel Mark Washer 
IDEM Steve Friend 

The testing program included flow determination (US EPA Methods 1-2), gas analysis (US EPA Method 
3), moisture content (US EPA Method 4), PM/PMI0 emissions (US EPA Method 5/202), SO2 emissions 
(US EPA Method 6C), NOx emissions (US EPA Method 7E), CO emissions (US EPA Method 10), and 
visible emissions (US EPA Method 9). Listed below is a summary of the results. 

Particulate Matter 

Test Summary 
Table 1-1 

0.0010 (gr/dscO 0.0043 (gr/dscO 

Lead 0.000000 (gr/dseO 0.0005 (Ib/hr) 

Sulfur Dioxide 

Ni•ogenOxide 

Carbon Monoxide 

10.50 (Ib/hr) 

3.8294 Ot•r) 

11.7834 0b/h0 

0.0510 (lb/ton) 

0.0181 (lb/ton) 

0.0567 (Ib/ton) 
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Nucor Steel Project No. 051 
Crawfordsville, Indiana 

2-1 RESULTS 

PM/PM10, SO2, NOx, CO Emissions 
Strip Caster Baghouse Stack 

Table 2-1 
Gas Conditions 

T$ 

02 

CO2 

1 2 

Stack Temperature 99.38 101.33 

Moisture (volume %) 1.39 1.05 

Oxygen (dry volume %) 20.9 20.9 

Carbon Dioxide (dry volume %) 0.0 0.0 

3 Avg 

111.33 104.01 

1.32 1.25 

20.9 20.9 

0.0 0.0 

Volumetric FlowRate 

Qa 

Qstd 

Actual Conditions (acfm) 124,327 115,915 

Standard Conditions (dscfm) 116,055 107,871 

ET$ 
v 

Filterable (gr/dse0 0.0008 

E Filterable & Condensible (gr/dse0 0.0050 

Evsv Filterable (Ibs/hr) 0.8454 

E Emission (Ib/ton) 0.0299 

E Emission (Ib/ton) 0.0040 

E Emission (Ib/ton) 0.0476 

111,894 117,482 

102,032 108,652 

0.0008 0.0013 0.0010 

0.0024 0.0053 0.0043 

0.7723 1.1518 0.9232 

0.0240 0.0990 0.0510 

0.0226 0.0279 0.0181 

0.0670 0.0554 0.0567 
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Nucor Steel Project No. 051 
Crawfordsville, Indiana 

2-2 RESULTS 

Lead Emissions 
Strip Caster Baghouse Stack 

Table 2-2 

Gas Conditions 

Ts 

Bwo 

O2 

CO2 

1 2 

Stack Temperatttre 101.I3 102.33 

Moisture (volume %) 1.39 0.86 

Oxygen (dry volume %) 20.9 20.9 

Carbon Dioxide (dry volume %) 0.0 0.0 

3 Avg 

112.17 105.21 

0.83 1.03 

20.9 20.9 

0.0 0.0 

VolumetricFlowRate 

Qa 

Qstd 

Actual Conditions (acfm) 125,926 118,177 

Standard Conditions (dscfm) 116,887 109,941 

Ersp Emission Rate (gr/dse0 0.000001 0.000001 

E Emission Rate (Ibs/hr) 0.0005 0.0005 

115,974 120,026 

106,072 110,966 

0.000000 0.000000 

0.0003 0.0005 
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Nucor Steel Project No. 051 
Crawfordsville, Indiana 

2-3 RESULTS 

VISIBLE EMISSIONS OPACITY 

LMS Stack 
Table 2-3 

Run No. 2 3 Average 

Date November 20, 2003 November 21,2003 November 2 I, 2003 

Start Time (approx) 11:23 08:50 16:38 

Stop Time (approx) 12:23 09:50 17:38 

Visible'Emissions 

Opacity (EPA RM 9) 0.0 0.0 0.0 0.0 % 

Roq •Monitors 

Run No. 2 3 

Date November 20, 2003 November 2 I, 2003 November 21,2003 

Start Time (approx) 11:23 08:50 16:38 

Stop Time (approx) 12:23 09:50 17:38 

Visible Emissions 

Opacity (EPA RM 9) 0.0 0.0 0.0 0.0 % 

Average 
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Nucor Steel Project No. 051 
Crawfordsville, Indiana 

3-1 PROCESS DESCRIPTION 

Nucor Steel of Crawfordsville, Indiana operates the units listed below: 

A Strip Caster Line rated at a maximum steel production rate of 135 tons per hour from the existing 
electric arc furnace (EAF) and is capable of producing several grades of steel at various widths and 

thicknesses: 

One (1) ladle metallurgy station (LMS) identified as LMS-2. Particulate emissions are 

controlled by the LMS baghouse with the remaining emissions exhausted through the 

roof monitor. The LMS stack and roof monitor are identified as S-20 and S-21, 
respectively. 

One (1) tundish that feeds the molten metal from the LMS ladle to one (1) continuous 

strip caster. Particulate emissions are controlled by the LMS baghouse with the 

remaining emissions exhausted through the roof monitor. The LMS stack and roof 

monitor are identified as S-20 and S-21, respectively. 

3. One (1) hot rolling stand. The stand rolls the steel strips from the continuous strip caster 

to a desired gauge. 

4. Two (2) toilers. After the strip passes the rolling mill it is then rolled into coils. 

The testing reported in this document was performed at the LMS baghouse stack, with additional visible 

emissions read at the roof monitor. 
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Nucor Steel 
Crawfordsville, Indiana 

Project No. 051 

4-1METHODOLOGY 

The sampling procedures utilized by Air Test Professionals, Inc, were as follows: 

Title 40 CFR Part 60 Appendix A 
Method 1 
Method 2 
Method 3 
Method 4 
Method 5 
Method 6C 
Method 7E 
Method 10 
Method 12 
Method 9 

"Sampling of Velocity Traverses for Stationary Sources" 
"Determining of Stack Gas Velocity and Volumetric Flow Rate" 
"Determination of Oxygen and Carbon Dioxide Percentages" 
"Determination of Moisture Content in Stack Gas" 
"Determination of Particulate Emissions from Stationary Sources" 
"Determination of Sulfur Dioxide Emissions from Stationary Sources" 
"Determination of Nitrogen Oxide Emissions from Stationary Sources" 
"Determination of Carbon Monoxide from Stationary Sources" 
"Determination of Lead Emissions from Stationary Sources" 
"Visual Determination of the Opacity from Stationary Sources" 

Title 40 CFR Part 51 Appendix M 
Method 202 "Determination of Condensible Particulate Emissions from Stationary Sources" 

SAMPLE POINT DETERMINATION 
Sampling point locations were determined according to EPA Reference Method 1. 

Sampling Points 
Table 4-1 

Location Dimensions Points / Port Total Points 

LMS Baghouse Stack 96.0" ID 6 24 
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Nucor Steel 
Crawfordsville, Indiana 

4-2 METHODOLOGY 

Project No. 051 

SAMPLE AND VELOCITY TRAVERSE EPA METHOD 1 
Method 1 was utilizes for the representative measurement of pollutant emissions and/or total volumetric 
flow rate. A measurement site where the effluent gas stream, flowing in a known direction, is selected 
and divided into a sample grid according to the published percentages of the diameter. A traverse point is 
then located at each of these percentage points. Sampling or velocity measurement is performed at a site 
located at least two stack or duct diameters downstream and one-half diameter upstream from a 

disturbance such as a bend, expansion, contraction, or visible flame. 

VELOCITY AND VOLUM_ETRIC FLOW RATE EPA METHOD 2 
EPA Method 2 was used t6 determine the gas velocity and flow rate at the stack. Each set of velocity 
determinations included the measurement of gas velocity pressure and gas temperature at_e•ch of the 
Method 1 determined traverse points. The velocity pressures were measures with a Type S pitot tube. 
Gas temperature measurements made with a Type K thermocouple and digital pyrometer. 

GAS COMPOSITION AND MOLECULAR WEIGHT EPA METHOD 3 
In order to determine the oxygen and carbon dioxide concentrations, a sample of gas was obtained and 
analyzed in accordance with EPA Method 3. The gas sample was collected using a Fyrite analyzer. The 
results were used to determine gas molecular weight. 

MOISTURE CONTENT EPA METHOD 4 
The gas moisture was determined by quantitatively condensing moisture in the chilled impingers and 
silica absorption. The amount of moisture condensed was determined gravimetrically. A dry gas meter 

was used to measure the volume of gas sampled. Moisture content is used to determine stack gas 
velocity. 

PARTICULATE/CONDENSIBLE DETERMINATION EPA METHOD 5/202 
Stack gas is withdrawn isokinetically and particulate matter is collected on the nozzle, probe and filter. 
Condensible particulate is captured in the first three impingers; each impinger contains 100 mls of 
deionized water. A fourth and final impinger contains an amount of approximately 200 grams of silica 
gel. The probe and filter temperatures are maintained at temperatures of 248 degrees F(+/- 25 deg F). 
The impinger temperature exit gas is maintained at or below 68 degrees Fahrenheit. 

The nozzle, probe liner and glass filter holder are rinsed with acetone and captured in a sealed glass 
container. The impingers and connecting glassware are rinsed twice with deionized water and captured in 

a sealed container. Two rinses of methylene chloride were captured and stored in a sealed container. 

SULFUR DIOXIDE CONCENTRATION EPA METHOD 6C 
A gas sample is continuously drawn from the stack and a portion of the sample is conveyed to a NDIR or 

fluorescence analyzer for SO2 concentration determination. The wet stack gas is "dried" before analysis 
by a chilled condenser. EPA protocol 1 gases are used to calibrate the instrument as well as run system 
bias and drift checks. 

NITROGEN OXIDE CONCENTRATION EPA METHOD 7E 
A gas sample is continuously drawn from the stack and a portion of the sample is conveyed to a 

chemiluminescent analyzer for NOx concentration determination. The wet stack gas is "dried" before 

analysis by a chilled condenser. EPA protocol 1 gases are used to calibrate the instrument as well as run 

system bias and drift checks. 
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Nucor Steel 
Crawfordsville, Indiana 

4-2 METHODOLOGY, cont. 

Project No. 051 

CARBON MONOXIDE CONCENTRATION- EPA METHOD 10 
A continuous gas sample is drawn from the stack and a portion of the sample is conveyed to an NDIR 
analyzer for carbon monoxide concentration determination. The wet stack gas is "dried" before analysis 
by a chilled condenser. EPA protocol gases are used to calibrate the instrument as well as run system bias 
and drifi checks. 

LEAD EMISSIONS DETERMINATION EPA METt/OD 12 
Stack gas is withdrawn isokinetically and lead particulate matter is collected on the nozzle, probe and 
filter. Lead particulate matter is also captured in the first two impingers; each impinger contains 100 mls 
of 0.1 N Nitric Acid. A fourth and final impinger contains an amount of approximately 200 grams of 
silica gel. The probe and filter temperatures are maintained at temperatures of 248 degrees F(+/- 25 deg 
F). The impinger temperature exit gas is maintained at or below 68 degrees Fahrertheit. The probe, 
nozzle, filter holder, impingers, and connecting glassware are rinsed with approximately 100 mls of 0.1 N 
nitric acid and collected in a sealed container. 

VISIBLE EMISSIONS EPA METHOD 9 
Stack opacity readings were taken for 60-minutes at 15-second intervals by a certified visible emissions 
reader. The visible emissions readings were conducted during each of the particulate test runs ate both 
the LMS baghouse stack and the LMS Roof Monitors. The results are reported as an average emissions 
percentage for each hour period. A copy of the visibig er•issions certification card is included in 
Appendix G. 
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Nucor Steel Project No. 051 

Crawfordsvil!e, Indiana 

APPENDIX A 
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Nucor Steel Project No. 051 

Crawfordsville, Indiana 

SAMPLE CALCULATIONS 

1. Volume of water collected (wstd) 

V•,•, 
d 

(o.o47o7Xv•) 

Vws•d volume of water collected at standard conditions (fi3) 
V• total volume of liquid collected in impingers and silica (ml) 
0.04707 conversion factor (t•/ml) 

2. Volume of gas metered at standard conditions (dscf) 

07.64XV,,•P•,,O+l•6.61(Fa) 
V•"a (460 

+ 
T•,) 

17.64 
13.6 
460 

volume of sample gas through dry gas meter at standard conditions (ft ) 
volume of sample gas through dry gas meter at meter conditions (•) 
barometric pressure (in Hg) 
average pressure drop across meter box orifice (in H20) 
gas meter correction factor (dimensionless) 
average dry gas meter temperature (°F) 
conversion factor (°R/in Hg) 
conversion factor (in H20/in Hg) 
conversion constant, °F to °R 

3. Sample gas pressure (in Hg) 

P$ 

Pg 
13.6 

absolute sample gas pressure (in Hg) 
barometric pressure (in Hg) 
sample gas static pressure (in H•O) 
conversion factor (in H20/in Hg) 

4. Actual vapor pressure (in Hg) 

Pv vapor pressure, actual (in Hg) 
Ps absolute sample gas pressure (in Hg) 
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Nucor Steel Project No. 051 

Crawfordsville, Indiana 

5. Moisture content (%) 

BWO 

Vmstd 

portion of water vapor in the gas stream by volume (%) 
volume of water collected at standard conditions (ft s) 
volume of sample gas through dry gas meter at standard conditions (if3) 

6. Saturated moisture content (%) 

BW$ 
P• 
Ps 

portion of water vapor in gas stream by volume at saturated conditions (%) 
vapor pressure, actual (in Hg) 
absolute sample gas pressure (in Hg) 

7. °Molecular weight of dry gas stream (lb/lb-mole) 

l co• • ( o• • ( CO + N• • -j 

Mcm 
Mo• 
Mco+m 
CO2 
o• 
CO+N2 
100 

dry molecular weight of sample gas (lb/lb-mole) 
molecular weight of carbon dioxide (lb/lb-mole) 
molecular weight of oxygen (Ib/lb-mole) 
molecular weight of carbon monoxide and nitrogen (lb/lb-mole) 
portion of carbon dioxide in the gas stream by volume (%) 
portion of oxygen in the gas stream by volume (%) 
portion of carbon monoxide and nitrogen in gas stream by volume (%) 
conversion factor (%) 

8. Molecular weight of sample gas (lb/lb-mole) 

dry molecular weight of sample gas (lb/lb-mole) 
portion of water vapor in the gas stream by volume (%) 
molecular weight of water (lb/lb-mole) 
molecular weight of sample gas, wet basis (lb/lb-mole) 
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Nucor Steel Project No. 051 
Crawfordsville, Indiana 

9. Velocity of sample gas (ft/sec) 

V$ 

Cp 
AP 
t• 
M• 
P• 
460 

average sample gas velocity (ffdsec) 
velocity pressure coefficient (dimensionless) 
pitot tube constant 
average differential pressure in the gas stream (in H20) 
average sample gas temperature (°F) 
molecular weight of sample gas, wet basis (lb/lb-mole) 
absolute sample gas pressure (in Hg) 
conversion constant, °F to °R 

10. Total flow of sample gas (acfm) 

Qa (60XA•XVs) 

Qa 
As 
Vs 
60 

volumetric flow rate at actual conditions (acfm) 
cross-sectional area of sampling location (if2) 
average sample gas velocity (ft/sec) 
conversion factor (seconds/minute) 

11. Total flow of sample gas (dscfm) 

(Q,,XP• X17.64X1 B•) 
Q•,a Os 

+ 
460) 

Qstd 

t7.64 
460 

volumetric flow rate at standard conditions (dscfm) 
volumetric flow rate at actual conditions (acfm) 
absolute sample gas pressure (in Hg) 
portion of water vapor in the gas stream by volume (%) 
average sample gas temperature (°F) 
conversion factor (°R/in Hg) 
conversion constant, °F to °R 



Nucor Steel Project No. 051 

Crawfordsville, Indiana 

12. Percent isokinetic (%) 

(O.09450XTsXV,,,,a) 

I 

Vmstd 
Ps 
Vs 
D. 
Bwo 
0 
0.09450 

percent relative to isokinetic sampling (%) 
absolute sample gas temperature (°R) 
volume of sample gas through dry gas meter at standard conditions (t•) 
absolute sample gas pressure (in Hg) 
average sample gas velocity (ff/sec) 
diameter of nozzle (inches) 
portion of water vapor in the gas stream by volume (%) 
total sample time (minutes) 
conversion constant 

13. Particulate concentration (gr/dscf) 

Vr•std 
15.43 

(15.43XM,) 

measured concentration in gas stream (gr/dsc0 
particulate collected, corrected for reagent blank (grams) 
volume of sample gas through dry gas meter at standard conditions (fl•) 
conversion factor (grains/gram) 

14. Particulate emissions, mass emission rate (Ibs/hr) 

Elblhr: 
(mn)( Qstd) 

(7.567Xv,,,,a) 

7.567 

mass emission rate (lbs/hr) 
particulate collected, corrected for reagent blank (grams) 
volumetric flow rate at standard conditions (dscfm) 
volume of sample gas through dry gas meter at standard conditions (ft 3 ) 
conversion factor (grams/pound) 
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Nucor Steel Project No. 051 
Crawfordsville, Indiana 

15. Gas emission concentration (ppm) 

Cgas effluent gas concentration (ppm) 
average gas concentration indicated by gas analyzer (ppm) 
average of initial and fmal system bias checks for zero gas (ppm) 
actual concentration of the upscale gas (ppm) 
average of initial and final system bias check for upscale cal gas (ppm) 

16. Carbon Monoxide emission rate (Ibs/hr) 

E 
C• 
Q•td 
6O 
1.3762x107 

E 
(Cg"s)(Qs'a)(60) 
(1.3762x107 

pollutant emission rate (lbs/hr) 
effluent gas concentration (ppm) 
volumetric flow rate at standard conditions (dscfm) 
conversion factor (seconds/minute) 
CO conversion factor (ppm to lbs/dscI") 

17. Nitrogen Oxide emission rate (Ibs/hr) 

E 
(Cga")(Qs'd)(60) 
(8.3752xl 06 ) 

E 
C• 
Qstd 
60 
8,3752x106 

pollutant emission rate (lbs/hr) 
effluent gas concentration (ppm) 
volumetric flow rate at standard conditions (dscfm) 
conversion factor (seconds/minute) 
NOx conversion factor (ppm to Ibs/dscf) 
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Nucor Steel Project No. 051 

Crawfordsville, Indiana 

18. Sulfur Dioxide emission rate (lbs/hr) 

E 
(Cg'•)(Qs'a)(60) 
(6.015 lxl 06 ) 

E 
Cg• 
Qstd 
60 
6.0151x106 

pollutant emission rate (lbs/hr) 
effluent gas concentration (ppm) 
volumetric flow rate at standard conditions (dscfm) 
conversion factor (seconds/minute) 
SO2 conversion factor (ppm to lbs/dscf) 

19. Pollutant emission rate (lbs/ton) 

(E) 

emission rate (lbs/ton) 
pollutant emission rate (lbs/hr) 
facility production rate (tons/hr) 
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Nueor Steel Project No. 051 
Crawfordsville, Indiana 

APPENDIX B 

Particulate Field Data Summaries 
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STACK EMISSION SUMMARY 

Company: 
Location: 
Source: 
Date: 

Nucor Steel 

Crawfordsville, Indiana 

Castrip 
11/20/03-11/21/03 

Particulate Concentration 
Filterable PM/PM 10 (gr/dscf) 
Filterable and Condensible PM/PM 10 (gr/dscf) 
Filterable (Ibs/hr) 
Condensible (Ibs/hr) 
Filterable + Condensible (Ibs/hr) 

Gas Concentration 
Sulfur Dioxide (Ibs/ton) 
Nitrogen Oxide (Ibs/ton) 
Carbon Monoxide (Ibs/ton) 

Avg. StackVoI. Flow Ra• 
ACFM 
DSCFM 

Avg. Stack Temp 
Stack Gas Velocity 

Avg. Velocity Head 
Avg. Sq. Rt of Delta P 

Allowable isokinetic 90-110% 
% Moisture of Stack Gas 
Sample Volume 

Run 1 Run 2 Run 3 Average 
0.0008 0.0008 0.0013 0.0010 
0.0050 0.0024 0.0053 0.0043 
0.8454 0.7723 1.1518 0.9232 
4.1256 1.4775 3.5230 3.0420 
4.9710 2.2498 4.6748 3.9652 

0.0299 0.0240 0.0990 0.0510 
0.0040 0,0226 0.0279 0.0181 
0.0476 0.0670 0.0554 0.0567 

124,637 115,915 111,894 117,482 
116•055 107,871 102,032 108,652 

99.38 101.33 111.33 104.01 
41.326 38.434 37.101 38.954 

0.508 0.438 0.401 0.449 
0.713 0.662 0.633 0.669 

ISOKINETIC TESTING SUMMARY 

100.91 101.62 100.74 101.09 
1.39% 1.05% 1.32% 1.25% 
45.396 42.492 39.842 42.576 



Company; Nucor Steel | 

Tm (F) 78,3 '13 0,46 

FIELD DATA 

Squ & P Volume Delia H Slack T Meter Temp 

Production Rate 

LM$ tons 106 
Caster to•s 119 
Total tons 225 
Process Time (rain) 70 
Tons/hr tg2.86 
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%CO2 0 

%02 20.9 

Md (g/9mol) 20,836 

Volume of Water Vapor Collected @ STD. COND.. Vw 

Vlc (mL) 9.6 

Vw (sc• 0.45187 

Volume of DP/Gas Collected @ STD. COND., Vm 
Tm (F) 73.1 

Vm (8^3) 42.563 

Pb (in Hg) 29.92 

delta H (in H20) 1.581 

Vm (dSC• 42,49 

Moisture Content of Stack Gas, Bwo 

AS(dia ;,) (ft^2) 50.3 

Qstd (dscflm) 107,871 
Oeld (dsdlhr) 6,472,232 

Velocity at the Nozzte, Vn Area o[ Nozzle, An 

Dia, of Nozzle (in) 0.244 An (tt^2) 
Time of Run (rain) 60 

Vn (fps) 39.06 

%1 101.62 

PM FILTERABLE 
Pellulant Mass Em)ssion Rate. PMR 
Mn (g) 0.0023 0.0044 

PMR (Ib/hr) 0,7729 1.4775 

0.00032472 

2.2498 

PM/PM10 FILTER&BLE (AND CONDENSIBLE) 
Gtainsperdscf • "• 

gr/dsc• 0.0008 0.0016 0.0024 

FIELD DATA 

Production Rate 

LMS Ions 119 

Casler tons 119 

20 



Run Number: 

%CO2 0 
%02 20.9 
Md (g/9rn•) 28836 

Vw (sof) 0.53189 

Volume of D•' Gas Collected @ STO. COND., Vm 
TIn(F) 80.7 

L 0 
W 0 
diametar (in) 96 
No. of Slacks 
As(L'W) (•t^2) 0,000 
As(dta.) (f1^2) 50.3 

Absolute PreSsure, PS 
Static (in H20) -0.05 
Ps (in Hg) 29,92 

Stack Gas Velocily, Vs 
Cp 0.84 
sqr(delta p) 0.633 

VS (fps) 37,10 

Stack Gas FlOwCata, Qs 
As (fl^2) 50,27 
QS (acfm) 111,894 

Slack Gas FJow•'at @ STD, COND., Dry Basis, Qstd 
Qstd (dscf/m) 102,032 
Qstd (dsd/hr) 6,121,920 

Velocity at Ihe Nozzle, Vn Area of Nozzle, An 
Dia. ofNo•le(in) 0.244 An(5^2) 0.00032472 

FIELDDATA K'F•ctor 3,5 

0.45 0.671 1.58 
2 0.38 0.616 1.33 

0.4021 0.6331 40.4981 1.4061 111.31 80.71 

Production Rate 

LMS tons 104 
Castertons 120 
Totaltons 224 
PFccessTirne(mJn) 65 
Tons•r .206.77 
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Nucor Steel Project No. 051 

Crawfordsville, Indiana 

APPENDIX B 

Lead Field Data Summaries 
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STACK EMISSION SUMMARY 

ICompany: 
ISource: IDate: 

Nucor Steel 

Crawfordsville, Indiana 

Castrip 
11/20/03-11/21/03 

Lead Concentration 
Lead (gr/dscf) 
Total Lead (Ibs/hr) 

Avg. Stack Vol. Flow Rate 
ACFM 
DSCFM 

Avg. Stack Temp 
Stack Gas Velocity 

Avg. Velocity Head 
Avg. Sq. Rt of Delta P 

Allowable isokinetic 90-110% 
% Moisture of Stack Gas 
Sample Volume 

Run 1 Run 2 Run 3 Average 
0.000001 0.000001 0.000000 0.000000 
0.0006 0.0005 0.0003 0.0005 

125,926 118,177 115,974 120,026 
116,887 109,941 106,072 110,966 

101.13 102.33 112.17 105.21 
41.754 39.184 38.454 39.797 

0.517 0.455 0.431 0.468 
0.719 0.675 0.656 0.683 

ISOKINETIC TESTING SUMMARY 

100.19 102.31 102.46 101.65 
1.39% 0.86% 0.83% 1.03% 
55.999 53.781 51.968 53.916 
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Molecular Weight o1 Stack Gas, DP/Basis, Md 

%CO2 0 

%02 20.9 

Md (glgmol) 28,836 

Volume of Water Vapor Colta•ed @ STD, COND., Vw 

VIc (mL) t6,8 

Vw (sc• 0.79078 

Volume of Dry Gas Cal[ectad @ STO, COND. Vm 

Tm (F) 63,9 

Vm (fl^3) 54,597 

Pb (in Hg) 29.95 

delta H (in H20) 2.678 

MS (gJgmol) 28.09 

As(L'W) (t•2) 0.000 

As(d•,) (fi^2) 50.3 

TS (F) 101.1 

vs (fps) 41.75 

Qstd (dscf/m) 116,887 
Qstd (dscf/hr) 7,013.233 

Velocity at the NozzJe, Vn Area o1NoZz/e. An 

Dla. of NoZTJe (in) 0.271 An (tt^2) 
Time of Run (rain) 60.00 

Vn (fps) 41.83 

%1 100.t9 

% Isokl•etic measursd f•om irdermedlate values 

%1 t00.19 

Pollt,tant Mass Emission Rate. PMR 
Mn (g) 2 10E-06 

Lead 

RELD DATA 

De0a P Valume Delta H 

0.42 0.64E 2.14 

2 0.53 0.72• 2.70 

3 0,48 0.69• 2.45 

4 0.48 0,68• 2,45 

5 0,53 0,72• 2.70 

6 0.53 0.72• 2.70 

Stack T Delta H Bqu D P Volume Meter Temp 63.9] 

0.0004006 

30 



Mciec•ar Weight of Stack Gas, Dry Basis. Md 

%CO2 0 

%02 20.9 

Md (g/gmol) 28.836 

Volume of Water Vaw Co•lectad @ STD. COND., Vw 

V•C (mL) 9.9 

Vw (scl• 0.46599 

Volume of Dry Gas C•Jected @ STD. COND., Vm 
Tm (F) 58.6 

Vm (R•3) 52 
Pb (in Hg) 29.92 
delta H (in H20) 2,325 

gamma 1.01 

Vm (dSol) •3.75 

As(L'W) (6"2) 0.000 
As(dia.) (rt^2) 5o.3 

Vs (fps) 39,18 

AS (W'2) 50,27 

Qstd (dscf/m) 109,941 
Qstd (dscflh¢) 6.596,436 

VBtaG•'y at the NOzzle, Vn Area of Nozzle, An 
Oia. of Nozzle (In) 0.271 An(W'2) 
Time of Run (rain) 60 

Vn (fps) 40.09 

%1 10231 

PMR 0bs/hr)= d.00054 

Grains per acf 
gr/acf 0.0000 

Grains per dscf 
gr/dscf 0.000001 

0.000401 

s•uoP vol.• DoltaH StackT MetarTempl 
0.456 0.675 52.00 2.325 102,3 58.6 
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Motac•tar Weight of Stack Gas, Dry Basis. Md 
%CO2 0 

%02 20.9 

Md (g/gm•) 28.836 

VOlume of Water Vapor Colfectad @ STD. COND., Vw 

Vk3 (mL) 9.2 

Vw (SCf) 0.43304 

Volume of Dry Gas Cogected @ BTD, COND., Vm 

Tm (F) 65.4 

Vm (l•'3) 50,93 

Pb (in Hg) 29,92 

delta H (in H20) 2.156 

Vm (dsct• 01.97 

MS (glgmc•) 28.75 

As(L'W) (fP2) 0.000 

As(alia.) (1•2) 50.2 

Cp 0.84 

Vs (•s) 3•.• 

Qstd (dscf/m) 106,072 
Ostd (dsof/hr) 6.364,295 

Veloc[t• at the NozzJe, Vn A•ea of Noz.•e, An 
Dla. of NozzJe (in) 027t An (It^2) 
Time ot Run (rain) 00 
Vn (|ps) 39.40 

% Isok(natlc, %1 
%1 102.46 

Grains per acf 
gr/acf 0.000o 

Grains per dsof 
gr/decf o.000000 

0.000401 

FIELD DATA 

Delta P 

32 



Nucor Steel Project No. 051 
Crawfordsville, Indiana 
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Particulate Field Data 

-33- 



VELOCITY TRAVERSE POINT DETERMINATION 
(EPA Method 1) 

ICompany: Nucor Steel 
Date: 11/20/03-11/21/03 
Source: Castdp 
Location: Crawfordsville, Indiana 

Circular Stack 
Traverse Points on Diameter 
Stack Diameter (inches) 96 

Point 

4 6 8 10 12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

6.43 4.22 3.07 2.50 2.02 

24.00 14.02 10.08 7.87 6.43 
72.00 28.42 18.62 14.02 11.33 

89.57 67.58 31.01 21.70 16.99 
81.98 64.99 32.83 24.00 
91.78 77.38 63.17 34.t8 

85.92 74.30 61.82 
92.93 81.98 72.00 

88.13 79.01 
93.50 84.67 

89.57 
93.98 
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Company: 

Source: 
Date: 

Nucor Steel 
Cra,;.,f.ord•vi{!e, !ndi•na 
Castrip 
! !/20/03 ! 1/2!!03 

.5•] • 589,21 

1Rt,S& PPH i• 
5 -808, 95 

ANALYZER FIELD DATA 

87:i7:!2 !Ix28/83 
-881.i5 PPM 

5 

l. <28..'@• 

5 8U2.87 • ,SC• 

ii:44:22 1.,:29/83 
884.77 PPM 

888.31 

885.17 PPM 

ii;•6:22 !i/28/83 
887.24 PPM 

5 887.57 

II:47:ZZ ll•zO,•a 

Page of 7/... 

888:53 
834.49 

i!:49:22 
815:97 PPM 
816.36 
854.87 

] •i5.Z.5 

i!:51:22 i!/28/83 
817.17 PPM 
8@1.49 

11:52:22 11-'28/83 
817.77 PFff'I 
898,44 
8!1.23 

l,..J.o,•= 11/28,"83 
8!7%77 PP}• 

@!2,61 

•317.77 PPM 

u17.61PPH 

5 885.13 

11:•6:22 ii/28783 

1!:59:22 11/28/83 
•i•,•2 

5 881.45 

6i5.48 PPM 

:: 881.47 
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Company: Nucor Steel 
Loc•_.tion: Crawfordsville• Indiana 

Date: 11/20/03 11/21/03 

;•02:22 1/28.,03 
•15.42 PPM 

-. 000.28 

12;03122 iI/20/03 
6i5.42 PPM 

5 •G2.05 

12:84:22 
015.59 
00@°28 
802.07 

017,33 PPM 
000.25 
•01,47 

017.82 PPM 

12:07:22 11/20/03 

!2:60:22 llx'20x03 
017.80 PPM 
000.22 

i2i09:22 !i/20/03 
017.93 PPM 

5 000.85 

!2:10:22 i!,.28.x83 
! 018,19 PPM 
3 000,20 
5 000.85 

12:•i:22 !!/20/03 

5 088.85 

12:12;22 ii/20/03 
013.09 PPM 

i2:13:22 !1/28x83 
020,27 PP•I 

i2:14:22 1!/20703 
820,40 PPM 

5 •00,85 

i2:!5•22 

.3 808.1• 
5 000,05 

ANALYZER FIELD DATA 

12: 
820, 75 PF-'M 

12:17:22 1i/20/03 
02i.28 PPM 

3 000.18 
o 080.85 

i2:i8;22 i!/20,'83 
02!,29 PPM 
000.16 

i2:19:22 !!.x20/03 
021.34 PPM 

5 000.85 

i2:20:22 !I,'20x03 
0!7.94 PPM 

3 001.40 
5 01%23 

i2:2i:2a ii/20/03 
016,67 PPM 
004.84 
021.65 

12:22:22 ii/20/03 
015.73 PPM 
008.09 

12:23:22 
8!9,74 PPM 

5 018.03 

12:24=22 Ii/20/03 
8i9.79 PPM 
000.28 
003.89 

•i 0•2, rE,'* 

i2•26:22 !!/20/03 

000.!6 
002,07 

019, 80 PPM 

001.47 

Page .• 
o, 

•- 

•22.60 Ppr,, 
•, !7 
004.5i 

12:31:22 II/20/03 
022.61 ppg 
009,!6 
084,51 

12:32:22 !I/20/03 
022,13 PF'M 

002.69 

•,z• ii.'20,"0• 

000. i5 

I, -J4.22 ii/20/03 
•22.'• PPe• 

3 000.29 
00Z,07 

12:35•22 11x2•/03 
022.26 PPM 
008.24 
002.69 

!2:36:22 II/20/03 
022.51PPM 
000.17 
002.97 

12:37122 

3 980.15 

i2:38:22 
024.5• 

081,47 

824,57 
000,!4 

!2:40=22 11/20/03 
824.57 ppM 

5 099.85 

024 45 

12:42:22 
025.04 

5 000.85 



Company: 
Location: 
Source: 
Date: 

NucorSteei 
Cmwfo•sville, lndiana 
Ca=dp 
11•0/03-11•i/03 

ANALYZER FIELD DATA 

12:44:22 11/20/03 
622,48 F'P8 

12:45:22 iI/20/03 
020.56 PPH 
000.20 

12:46:22 II/20/03 
816,01PPM 
$80,26 
808,05 

12:47:22 11/20/03 
013,57 PPM 
008,25 
080,85 

12:48:22 11/28/83 
0!2.64 PPM 
u00.24 
000.85 

!2:49:22 11/20/03 
012,25 PPM 
000,20 
000,85 

12:50:22 Iii20i03 
012,25 PPM 

• 000,28 
.5 000,85 

i2:5i:22 II/20/03 
0!2,25 PPM 
800,19 
800.85 

i2:52:22 11/20/03 
012,25 PPH 
000,16 
000.•5 

12:53:22 11/20/03 
012,25 PPM 
000,19 
000,85 

12:54:22 1!/20/03 
012,25 PPM 
060,17 
008,85 

•****•* STOP 
12:54:29 11/20/03 

Run •tati•tic• N=O007I 
•in Avg Max 004,77 •!8,15 

5 •'• Oi.•:, 2 • 

!2:59:07 i!/2•/•3 
-001.!0 PPM 

13:08:23 11/28/03 
13i,70 F'PM 

OFF ******** 

i3:02:56 ii/20/03 
080.39 PPM 
000, I4 

kh': 14:30 i,2 ix',Z,3 
-00•.97 PPH 
000.02 •-•¢'• ,,I/0• 

07:16:08 !I/21/05 
Volti•e overr•n•e• 
-000,0! 
-002,15 !•¢'rQ .•'Oa 

87:17:27 11/2!/03 
000.00 PPM •e• 
000,00 

40 

07:!9:86 I!/21/•3 
i80.20 ppM i•2-1 CO 

-000.0i 
-002,15 

000.36 FPH 
3 064.04 •'q,'3. A,'O 

X 5 -002.15 

OFF 

0?:22:08 I1/21/03 
131,61 PPM [•CO 
000.00 

-002,17 

07:22:50 II/21/03 

5 

-000,28 PPM 

OFF 

07:27:34 II/21/•3 
131.09 PPM 
000.82 

-802,15 

•******* OFF 

*•*•**** RUN ******** 

07:32:08 1!/21/03 
-858,58 PPM 
008,02 



Company: Nucor Steel 
Location: Crawfordsville, Indiana 
Source: Castrip 
Date: 11/20/03 11/21/03 

0.•= 50:55 11/21,'03 
014.66 PPI• 
000.24 

-005.85 

05:51:55 11/21/03 
014.62 PPM 
000.32 

-005.85 

08:52:55 11/21/03 
014.75 PPM 
000.28 

-005.85 

014.80 PpM 
3 080.29 

08:54:55 1i/21/03 
014.80 PPM 
000.62 

-005.21 

08:55:55 11/21/03 
014.79 
003.70 

-000.95 

08:56:55 ii/21/03 
014,32 PPM 
006,35 
008,17 

08:5?:55 1!/21/03 
0!4,3i PPM 
•06.6i 
008.17 

08:58:55 1!/21/03 
014,3! PPM 
007,24 
011,25 

08:59:55 11/21/03 
014,30 PPM 
006°98 
011,85 

09:00:55 11/21/85 
014,77 PPM 
006,89 
008,19 

09:0i:55 ii/2!/03 
0!5,32 PPM 
007,28 
008,79 

89:02:55 ii/21/03 

3 008. i? 
b 00•.43 

ANALYZER FIELD DATA 

•:03:55 11/21/03 
•22,35 PPM 
800.94 
802,71 

09:04:55 I!/21/03 
622.83 PPM 
000.62 

-000.95 

09:•5:55 ii/21/03 
023,12 PPM 
002,82 
001,45 

09:06:55 I1/21/03 
021.79 PPM 
004.89 

09:07:55 11/21/03 
021,49 PPN 
007,18 

09:08:55 1!/21/03 
021.38.•PM 
013.65 
017.37 

•22,24 
017,10 
0!1,23 

09:18:55 ii.x21/03 
022,58 PPM 

3 010,03 
5 013,87 

09:11:55 1!/21/03 
023,18 PPM 
019,20 
013,07 

89:12:55 ii/21/03 
023.90 PPM 
020.29 
0!•.07 

09:i3:55 i!/21/03 
023.90 PPM 
02i.3• 
0!3.89 

09:14:55 ilx2i.x03 
024,03 PPM 
821.50 
0!4,31 

09:15:55 1!/21/03 
025,00 PPM 

5 021,62 
5 018,77 

•=-•-.• PF'M 
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09:17:55 
026.40 
022, 09 
011,25 

09:18:55 1!/21/03 
028,0? PPM 
022,39 
010,63 

09:19:55 1!/21/03 
029,74 PPM 
025,21 
008,79 

09:20:55 1!/21/03 
036.13 PPM 
00%4i 
006.33 

89:21:55 !i/21/03 
03%96 PPM 
0•0,82 
000,29 

09:22:55 11/21/03 
039,29 PPM 
004,04 
000,29 

09:23:55 Ii/21/03 
034,22 PPM 
017.10 
002.07 

89:24:55 1!/21/83 
032,92 PPM 

5 023,75 
5 004,51 

09:25:55 11/21/03 
832.69 PP•I 
028.78 
005.13 

09:26:55 !I/21/03 
040.63 PP•I 
004,83 
003,91 

09:27•55 !I/21/03 
043,17 PPM 
001,08 
000,31 

89:28:55 11/21/03 
043,30 PPM 
000,34 

-002,!5 

043,38 PPM 
000,23 

-003,41 

09:30:55 Ii121/03 
045, i0 PPM 

:, •00,23 
• -8•2.77 



Company: 
Location: 
Source: 
Date: 

Nucor Steel 
C rawfordsville, Indiana 
Castrip 
11/20103-11121103 

39:6!:65 11z21/@3 

@@@= 4i 
5 -6@2.77 

89:32:55 
@5@.79 PPH 

3 @8@. 74 
5 -8@2.77 

09:33:55 11/21/03 
@43.91 PPM 

@9:34:55 11/21x03 
@42. @2 PPH 
@08. @ 

-@@2.15 

89:35:55 II/21/03 
842,92 PPM 

3 800.15 
5 -801,55 

@9:3•:55 Ii/21/83 
842.5@ PPM 

3 @@@. 13 
5 -@@@. 95 

@9:37:55 Ii/21/83 
I @43= 61 PPM 
3 080.12 
5 -@@@.95 

@'9:38:55 Ix21/@3 
@43.62 PPM 
@@@. I! 

-881.57 

89:39:55 11/21/83 
043,62 PPM 
@@@. 1! 

-8@8.95 

@9:4@:55 11/21/03 
043.61PPM 
000,iI 

09:41:55 i!x2i/03 
043.61PPM 
@@@. i@ 

@9:42:55 !/21x83 
043,87 PPM 

-@@@.33 

89:43:55 !/21/83 
843.87 PPM 

:' 
5 -888.33 

ANALYZER Fl•LD DATA 

@9:44:55 1!/21/03 
@33.98 PPM 
@0@.34 

-001.55 

@9:45:55 !!/21/03 
@32.32 PPH 

3 @00.33 
5 -@@i,55 

@9:46:55 11/21/@3 
036.19 PPM 
000.38 

-000.95 

@9:47:55 ii/21/83 
036, 92 PPH 
000.24 

-000.95 

09:48:55 11/21/03 
038.07 PPM 

3 000.14 
5 -002.15 

@9:49:55 1/21/83 
i 038.?i PPM 
3 @08.18 
5 -@@2,77 

@9:5@:55 1/21/03 
039.31PPM 
@08.16 

-@@2.77 

09:51:55 ii/21/83 
039.56 PPM 

3 
5 -002.77 

09:52:55 !/21/03 
846.7i PPM 

-@@3.39 

89:53:55 ix21/03 
@38.98 PPM 

-@@3.39 

*:•* ON (RUNNING) 
**:t:***** STOP 

@9:54:48 11721/83 
Run stati•ti¢_• 

814.38 831.81 858.7• 
3 @@@.07 8@6,43 829•78 

'J9:57:31 

:; 142= 77 

42- 

Page 
,--•'--'of • 

10:0i: 14 !!/21/03 
066.49 PPM 

3 830.16 

******** OFF 

!4:59:@7 ii/2ix83 
-@@@. 16 PPM 

OFF ******** 

I•:@I:09 ii/21/03 

-882.77 

880.!8 PPH 

i43.37 IM• 



Company: 
Location: 
Source: 
Date: 

Nucor Steel 
Crawfordsville, Indiana 
Castrip 
11/20/03 11/21/03 

•Ji0o •9 PP•I 

035.03 

16:36:46 11/21/83 
007.97 pp• 

3 021.43 
5 045.49 

16:37:46 1i/21/03 

024.71 

!6:38:66 ii/21/03 
007.51 PPM 
005.51 
849.19 

16:39:46 !i/21/03 

3 004.27 
5 051.63 

16:48:46 1!/21/03 
007,•1 PPM 
087.81 
051.01 

16:41:46 11/2!/03 
005,07 ppM 
018.45 

16:42:46 !i/2!,'03 
005.74 PPM 
020.99 
055,29 

!6:43:46 11/21/03 
005.74 PPM 
02!.89 
965.69 

!6:44:46 ii/2i/03 
805.74 PPM 
019.83 

16:45:46 11/2!/93 
005.74 PPM 
014.98 
•47.33 

i6:•6:46 !1/21./03 
•05,75 
0!5,66 

16:47:46 tl/21/03 

ANALYZER FIELD DATA 

!6:48:46 I!/21..•3 
005.91PPM 
•22.6.• 
039.39 

!6:49:46 11/21/83 
006,25 PPM 

3 022.10 
5 058,97 

16:50:46 11/21/03 
009.19 PPM 
009.90 
058.99 

16:51:46 11/21/03 
015.15 PPM 
•02.22 
035,09 

!6:52:46 11/21/03 
0!?.32 PPM 

$ 000.37 
5 009.79 

16:53:46 11/21/03 
017.00 PPM 
001.99 
002.69 

16:54:46 11/2!/03 
012.66 PPM 
007.21 
021.03 

16:55:46 11/21/83 
011.38 PPM 
0i5.63 
020,43 

!6:56:46 1i/2i/•3 
011.38 PPM 

5 035.ii 

16:57:46 il/21/03 
8ii,37 
821,04 
048,87 

16:58:46 11/21/03 
019,23 PPN 
020.89 
047.33 

16:59:46 II•21/03 
027.!0 ppp] 

5 943.69 

17:00:46 !1/2!/03 
029.45 PPH 

643.05 

03i.87 PPM 
•20=71 938.01_43 

Page 
• 

of 
• 

i?:02:46 11./2!/93 

041,23 

i7:03:46 11/21/03 
038.65 PPM 

030.01 

!7:04:46 I1/21/03 
046.66 PPM 

5 007.57 

17:85:46 11/21/03 
048,64 PPH 

5 000.87 

1Z:06:46 !i/21/03 
042,43 PPH 

5 000.05 

17:07:46 11/21/93 
038.90 PPH 
003.33 
003.29 

i?:08:46 11/21/03 
043.64 FPM 
000.42 
000.85 

17:09:46 Ii/21/03 
044,63 PPH 
000,22 

-000.95 

17:1•:46 !i/21•3 
037.77 PPH 
900.!7 

-002.15 

17:11:46 i!i2!/03 
038.24 PPH 
000,12 

-0•2.i5 

17:!2:46 !i/2i/•3 
036.26 PPH 
000,10 

-002.79 

17:13:46 !!/2!/93 
036.26 PPM 

3 808,08 
5 -002.77 

i7:14:46 !I/2!/83 
836.26 PPM 

5 -802.79 

17:!5:46 iix21/gZ 
836,2• PF'!,! 



Company: Nucor Steel 

Source: Castrip 
Date: 11/20/03 11/21/03 

ANAt,'VT,I•',R I•IRI,D DATA 

Page ";Y" of -/'- 

844,38 ppM 

OO0.•5 

030,72 PPM 
•02,45 

•7:22:46 II/21/03 
•21,23 PPM 

17:23•46 
62•o•; 

02!,88 

5 812,47 

63!.27 pp• 

035.65 

17:32:46 1!/2!/83 

000.05 

-004,59 

034,23 PPM 

i?:37•46 
034,27 

-004,•! 

h -O04,Ol 

951.•7 
4 008.04 

OOO.O? 
=' -004,6! 

44 

*•**• STOP 
i?143:26 11./2P03 

Bin •v• Hax 
805,74 025.98 
000.04 807,93 847,!I 
-0•4.610!5.SO •60.15 

i7;03:27 11/2i/05 
•u• starts ioggine 

"-':'" ;' ig3 So i 



Nucor Steel Project No. 051 
Crawfordsville, Indiana 

APPENDIX C 

Lead Field Data 
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Nucor Steel 
Crawfordsville, Indiana 

Project No. 051 

APPENDIX D 

Particulate (condensible) Laboratory Data 
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Nucor Steel 
Crawfordsville, Indiana 

LABORATORY DATA 

Project No. 051 

PARTICULATE WEIGHT SHEET 

Source: Nucor Steel LMS Baghouse Stack 

Date: 11/20/03 11/21/03 11/21/03 

Run ID# 

Tare Wt 

Gross Wt 

Correction 

Net Wt 

Run ID# 

Tare Wt 

Gross Wt 

Net Wt 

A-12 A1 A2 A3 

63.8493 66.3626 64.2683 64.5864 

63.8493 
6613651 

64.2705 64.5898 

0.0000 0.0000 0.0000 0.0000 

0.0000 0.0025 0.0022 0.0034 

0.2984 0.2940 0.3460 

0.2984 0.2941 0.3460 

0.0000 0.0001 0.0000 

Total Gain 0.0025 0.0023 0.0034 

50 



Air Test Professionals, Inc. 
1201 North Graham Avenue 

Indianapolis, IN 46219 

Nucor Steel / Strip Caster 
PO# 051 

Analytical Report 
(1103-99) 

EPA Method 202 
Condensible particulate 

Enthalpy Analytical, Inc. 
Phone: (919) 850 4392 Fax: (919) 850 9012 / www.enthalpy.com 

2202 Ellis Road Durham, NC 27703 5518 

-51 



I certify that to the best of my knowledge all analytical data presented in this report: 
Have been checked for completeness 

• Are accurate, error-free, and legible 
• Have been conducted in accordance with approved protocol, and that all deviations and analytical 

problems are summarized in the appropriate narrative(s) 
This analytical report was prepared in Portable Document Foimat (.PDF) and contains 10 pages. 

QA Review Performed by: Michael Steven Schapira 
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Summary of Results 
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IEPA Method 202 Condensible Particulate Determination Data Analysis 

Company ATP, Inc. 
Analyst SLG 

Parameters Method 202 
# Samp es 3 Runs and 1 Blank 

Client #lNucor Steel-Strip Caster 
Job #11103-99 
PO # 051 

Report Date 12/12/2003 

Analysis of Particulate Recovery 

Run Number 2 3 

Sample ID Number Run # Run # 2 Run # 3 

Organic 
Beaker Number 50 5003 5002 

0.9741 0.9708 0.9701 Final Weight, g 
Reweigh, Final, • 

Beaker Tare Weight, • 
Beaker Tare Reweigh, Initial, 

Solvent Blank, • 
MeC12 FV, mL 

Net Organic Catch, m 6 
Inorganic 

0.9741 0.9708 0.9702 
0.9680 0.9678 0.9681 

0.9679 0.9677 0.9681 
0.0013 0.0013 0.00ll 

196 168 

Final Weight, • 
Reweigh, Final, g 

Beaker Tare Weight, g 
Beaker Tare Rewei•h, Initial, 

Water Blank, [g 
H20 FV, mL 

202 
4.9 1.8 1.0 

Beaker Number 5017 5018 5014 

0.9779 0.9721 0.9796 

392 

0.9795 

Net Inorganic, mg 

0.9,778 0.9720 
0.9702 0.9691 0.9696 
0.9699 0.9689 0.9695 

0.0006 0.0006 0.0006 
358 406 

7.3 2.5 9.4 

Condensible Particulate, mg 12.2 4.4 10.4 

Sample ID Number 
Beaker Number 
Final Weight, • 
Reweigh, Final, 
Initial Weight, g 

Rewei•h, Initial, 
MeC12 Residue, 
MeC12 Volume, mL 

Max. MeC12 Residue, 

Blank Analysis 
MeC1 Blank 

5013 
O.9687 
0.9685 
0.9673 
0.9671 
0.0014 
212 

0.0028 

Sample ID Number H20 Blank 

Beaker Number 5016 
0.9696 Final Weil[ht, I• 

Rewei•h, Final, 
Initial Weisht, g 
Rewei•h, Initial, 
Water Residue, g 

Water Volume, mL 
Max. Water Residue, 

0.9694 
0.9691 
0.9688 
0.0006 
388 

0.0039 

12/12/200310:34 AM daw 1103-99 m202 
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Narrative Summary 
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Enthalpy Analytical Narrative Summary 

Company: ATP, Inc. Enthalpy #: 

Cfient #: Nucor Steel- Strip Caster Analyst: 
PO # 051 Parameters: 

1103-99 

SLG 
EPA Method 202 

Custody Scott Gmsshandler of Enthalpy Analytical, Inc. received the samples at 

ambient temperature on 11/26/03 after being relinquished by Air Test 

Professionals, Inc. There were no visible container problems noted upon 
receipt. Prior to and during analysis they were kept under lock with 

access only to authorized personnel of Enthalpy Analytical, Inc. 

Methodology All samples were analyzed in accordance to the requirements and 

specifications of EPA Method 202. 

Instrumentation All samples were weighed on a Sartorius Model BP 110 S 

(SN-40707606), certified by Precision Weighing, Inc. through 
November 4, 2004 (NIST Test # 846895). 

Labeling OK 

Addilional 
Reporting Notes 

The inorganic and organic catch weights are adjusted by a blank 
correction value. A mathematically determined (theoretical) maximum 

value is calculated and compared with the actual value measured for 

each blank. The lower of the two values is used as the blank correction 

value, which is then factored by the sample volame divided by the blank 

volume, and subtracted fi'om the sample's catch weight. 

1103-99 m-202 
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General Reporting Notes 

The following are general reporting notes that are applicable to all Enthalpy Analytical, Inc. reports, unless 
specifically noted otherwise. 

• The symbol MDL represents the Minimum Detection Limit. Below this value the laboratory cannot 
cenfma the presence of the analyte of interest reliably. 
The symbol LOQ represents the Limit of Quantification. Below this value the laboratory cannot 
quantitate the analyte of interest within the criteria of the method. 

• The symbol ND following a value infflcates a non-detect or analytical result below the MDL. 

The symbol J following a value indicates an analytical result between the MDL •ad the LOQ. A J flag 
indicates that the laboratory can positively identify the analyte of interest as present, but the value should 
be considered an estimate. 

• The symbol E following a value indicates an analytical result exceeding 100% of the highest calibration 
p•Ymt. 

• The symbol DF represents a Dilution Factor. This number represents dilutions during the extraction 
and/or laboratory stages of sample treatment. The analytical result taken from a laboratory instrument is 
multiplied by the DF to get final results. 

The Sample ID MS represents a Matrix Spike..•n aliquot of an actual sample is spiked with a known 
amount of analyte so that a percent recovery value can be determined. This shows what effect the 
sample matrix may have on the target analyte, i.e. whether or not anything in the sample matrix prohibits 
analysis for the analyte(s). 
The Sample ID MSD represents a Matrix Spike Duplicate. Prepared in the same manner as an MS, the 

use of duplicate matrix spikes allows further confirmation of laboratory quality by showing the 
consistency of results gained by performing the same steps multiple times. Most methods performed by 
Enthalpy do not require analysis of an MSD. 

The Sample ID BS represents a Blind Spike. A member of the Quality Assurance department has 
created BS samples for many of the analytes Enthalpy tests for, and only QA and the Enthalpy Analytical 
ownership have access to the actual values of these samples. The laboratory analyzes them without 
knowledge of the actual value, and the spreadsheets get completed for these samples solely by the QA 
group. 

The Sample ID LCS represents a Laboratory Control Sample. Whenever spikes are prepared for our 

clients more spikes are prepared than needed. The extras (randomly chosen) are kept in-house at the 
appropriate temperature conditions. When the spike samples come back from the client for analysis, the 
LCSs (usually two are saved) are analyzed to confirm that the analyte could be recovered from the 
media, separate from the spike samples which were used on the project and which may have had issues 
caused during collection and/or transport. 
Significant Figures: Where the reported value is much greater than unity (1.00) in the units expressed 
(specifically values of 1,000 or greater), the number is rounded to a whole number of units, rather than to 
3 significant figures. For example, a value of 10,456.45 ug catch is rounded to 10,456 ug. There are five 
significant digits reported, but no confidence should be placed on more than three significant digits. 
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Nucor Steel Project No. 051 

Crawfordsville, Indiana 

APPENDIX D 

Lead Laboratory Data 
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Air Test Professionals, Inc. 
1201 North Graham Avenue 

Indianapolis, IN 46219 

Project ID: Nucor Steel Strip Caster 

Lead 

EPA Method 12 Analysis 

Analytical Report 
2555 

Element One, Inc. 
5022-C Wrightsville Av., Wilmington, NC 28403 
910-793-0128 FAX:910-792-6853 el lab@hotmail.com 
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have reviewed the following data for completeness, 
accuracy, adherence to method protocol, and compliance 

with quality assurance guidelines. 

Quality assurance review by Bruce Hawks 
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SUMMARY OF RESULTS 
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Summary of Analysis 

Element 

Lead Average 
Triplicate RSD 

Summary of Lead Analysis 

Run 1 Run 2 Run 3 Blank 
Total pg Total pg Total pg Total pg 

2.1 2.0 1.1 2.0 
0.2% 0.2% 1.3% 1.8% 

Run 3 Spike 
Recovery 

99% 

elementOne 
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ANALYTICAL NARRATIVE 
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Element One Analytical Narrative 

•a,,tei'Rec,•ved 
: 

Air Test Professionals, Inc. 2555 

aucor Steel Strip Caster •i•al•t•i i ,:• KMS 

11/26/03 M12 

Pb "Dat#is Ana Ted 12/08/03 

Summary of Analysis 

The Method 12 samples were prepared and analyzed according to the method protocol. 
Digested samples were analyzed for on a PerkinEImer ELAN 6100 ICP-MS. 

Detection Limits 

The instrument reporting limit was for 2.5 pg/L for lead. 

Analysis QA/QC 

The spike recovery data and triplicate analyses relative standard deviations are 
summarized with the results. All QC was within the criteria of the method. 

Additional Comments 

The reported results have not been corrected for any blank or spike recovery values. 
Nothing unusual was noticed with any of the analyses. 

elementOne 
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ANALYTICAL DATA 
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elementOne AIR TESTING SAMPLE SUBMISSION FORM Lab ID e2555 

Client ID/PO: 051 Nucor Steel Strip Caster Date Received: 11/26/03 Page: 1 of 1 

"ustomer: Air Test Professionals, Inc. Results Requested: 12/12/03 Time Rec: 1130 

Address: 1201 No Graham Av. Contact: Carlos Brown Rec by: BGH 

Indianapolis, IN 46219 Email: atp_stack@sbcglobal.net Via: 

HNO3 Lot: 

Volume Marke Y¢• 
HF Lot: 

Volume Loss Y ,(• 

Phone: 317-345-1723 Fax: 

HCI Lot: 

pH < 
2.0(•)N Ref. Method: 12 

Sample Identification Sample Identification 

1 Run 1 

2 Run 2 

3 Run 3 

4 Run 3 Spike 
5 Blank 

Elements to Analyze: Pb METHOd) 12 

Front Half Back Half HNO3 (A) KMnO4 (B) HCI (C) 
SAMPLE Used 

2 

3/4 

5 

BV, ml FV, ml BV, ml BV, ml FV, ml BV, ml FV, ml BV, ml 

"omments: 

,merit One, Inc. Form 118 Revision 6.0 



Dataset Report 

:r Name: ksmith 
Computer Name: ICPMS1 
Dataset File Path: c:\elandata\dataset\120803-1\ 
Report Date/Time: Monday, December 08, 2003 17:41:12 

Autosampler Position: 13 

The Dataset 
T•me Sample ID Batch ID Read Type Description 
15:59:26 Mort 08-Dec..03 Blank Blank 
16:01:26 Mon 08-Dec-03 Standard 1 Standard #1 
16:03:27 Mon 08-Dec-03 Standard 2 Standard #2 
16:05:29 Mort 08-Dec-03 Standard 3 Standard #3 
16:07:31 Mort 08-Dec-03 Standard 4 Standard #4 
16:09:33 Mort 08-Dec-03 Standard 5 Standard #5 
16:11:36 Mort 08-Dec,-03 QC Std 1 QC Std #1 
16:13:37 Mort 08-De¢-03 QC Std 2 QC Std #2 
16:15:37 Mort 08-Dec-03 QC Std 3 QC Std #3 
16:17:37 Mon 08-Dec-03 QC Std 4 QC Std #4 
16:19:38 Mon 08-Dec-03 QC Std 5 QC Std • 
16:54:27 Mon 08-Dec-03 2555-1 Sample Ait T Prof 
16:56:30 Mon 08-Dec-03, 2555-2 Sample Ait T Pmf 
16:58:33 Mon 08-Dec-03 2555-3 Sample AIt T Prof 
17:00:37 Mon 08-Dec..03 2555-3 Spike 1 Ait T Pmf 
"":02:40 Mon 08-Dec-03 2555-5 Sample hit T Prof 

.o4:40 Mon 08-Dec-03 QC Std 3 QC Std #3 
17:06:40 Mon 08-Dec-03 QC Std 4 QC Std #-4 
17:32:08 Mon 08-Dec-03 LRB Sample Air T Prof 
17:34:14 Mon 08-Dec-03 LRB Spike 1 Air T Prof 
17:36:15 Mon 08-Dec-03 QC Std 3 QC Std #3 
17:38:15 Mon 08-Dec-03 QC Std 4 QC Std #4 

Init. Quant Prep. Vol. Aliquot. Vol. Diluted 
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Sample/Batch Report 

r Name: ksmith 
Computer Name: ICPMS1 
Sample File: C:\elandata\Sample•Method 12osam 
Report Date/Time: Monday, December 08, 2003 17:40:21 

NS Loc. Batch ID Sample ID Description Sample Type 
12 LRB AIt T Prof 
13 LRB AJt T Prof Spike 1 
14 2555-1 AJt T.Prof 
15 2555-2 Air T Prof 
16 2555-3 AIt T Prof 
17 2555-3 AIt T Prof Spike 1 

18 2555-5 Air T Prof 

Inlt. Quant. Prep. Vol. Aliquot Vol. Diluted Vol. Solids Ratio 
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elementOne ICP-MS RUN SHEET 

Date: 12-08-03 
Sample •ple 
Lab ID Description 

2555-I 

2555-2 

2555-3 

2555-3 

2555-5 

LRB 

LR.B 

KMS 
Batch 

# for 

sample 
sets 

Solid Samples [] / Li ,uid Samples 
Type Spike Prep Aliquot 
Sample 

QC Spike 
QC Dup 
QC Reg 
Blank 

S 

$ 

SS 

S 

$ 

$$ 

ooncentratlo 

Table #1 

Spikes are post at 0.02ml of25ppm sp g lutions lot 021403-ABC 
Element One, Inc. Form 126 Revision 0.0 

Diluted 
Volume (ml) to (ml) Volume 

(ml) 

I00 

100 

100 

100 

100 

100 

100 

Units 

or F in a final volume of 10ml. 
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Method 6020 Multi Metal•ary Report 
Sample ID: /'Blank •} 
Sample Date/Time: (_M•y, December 08, 2003 15:59:26 Sample Description: 
Concentration Results 

Analyte Mass Meas. Intens. Mean Conc. Mean 
Rh 103 643850.7 

> Ho 165 1176247.9 l- Pb 208 1169.7 
Kr 83 386.3 Replicates 

Concentration 

Report Unit 
ppb 
ppb 
ppb 
ppb 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: Standard 1 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 16:01:26 

Analyte Mass 
Rh 103 

> Ho 165 
I- Pb 208 

Kr 83 
Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Repo• Unit 
661757.3 ppb 

1198718.9 ppb 
454796 10.19038 ppb 
374.2 ppb 

10.092839 

Concentration 

10.251392 

Concentration 

10.226909 
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Method 6020 Multi Metals Summa•. Report 
Sample ID: •Aol•,d•2e•c 
Sample Date/Time: ember 08, 2003 Sample Description: 
Concentration Results 

> 

I- 

Replicates 
Concentration 

Anaiyte Mass 
Rh 103 
Ho 165 
Pb 208 
Kr 83 

16:03:27 

Meas. lntens. Mean Conc. Mean Repo• Unit 
653595.9 ppb 

1204607.5 ppb 
913023.3 20.38672 ppb 

397.2 ppb 

20.537286 

Concentmtion 

20.519772 

Concentration 

20.103095 

Method 6020 Multi Metals Summary Report 
Sample ID: Standard 3 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 16:05:29 

Analyte Mass 
Rh 103 

> Ho 165 
I- Pb 208 

Kr 83 
Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Repod Unit 
649636.9 ppb 

1191972.6 ppb 
4422531.4 99.89572 ppb 

363.5 ppb 

100.401369 

Concentration 

100.291191 

Concentration 

98.994602 
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Method 6020 Multi Metals.•g3• Report 
Sample ID: L,,-Standar•4 % 
Sample Date/Time: -]•'Onday;,13•'cember 08, 2003 16:07:31 Sample Description: 
Concentration Results 

Analyte Mass 
Rh 103 

> Ho 165 J- Pb 208 
Kr 83 

Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Report Unit 
685063.9 ppb 

1238880.4 ppb 
22852225.8 496.71054 ppb 

363.7 ppb 

492.875851 

Concentration 

498.074888 

Concentration 

499.180883 

Method 6020 Multi Metals Summary Report 
Sample ID: Standard 5 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 16:09:33 

Analyte Mass 
Rh 103 

> Ho 165 
J- Pb 208 

Kr 83 
Replicates 
Concentration 

Meas. ln•ns. Mean Conc. Mean Report Unit 
670331.4 ppb 

1218656.9 ppb 
45327940.9 1001.64552 ppb 

361 ppb 

987.29896 

Concentration 

1005.61773 

Concentration 

1012.019869 
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Method 6020 Multi Metals S•ry Report 
Sample ID: L-"Q•-•) 1 
Sample Datefrime: •5•l•y••ecember 08, 2003 16:11:36 Sample Description: 
Concentration Results 

> 

I- 

Replicates 
Concentration 

Analyte Mass 
Rh 103 
Ho 165 
Pb 208 
Kr 83 

Meas. lntens. Mean Conc. Mean Report Unit 
627766.4 ppb 

1151434.4 ppb 
441374.6 10.29698 ppb 

351.3 ppb 

10.400215 

Concent•tion 

10.202207 

Concent•tion 

10.288525 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 2 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 16:13:37 

Analyte Mass 
Rh 103 

> Ho 165 
I- Pb 208 

Kr 83 
Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Report Unit 
645607.2 ppb 

1183583.8 ppb 
48010.4 1.06561 ppb 

364.3 ppb 

1.065851 

Concentration 

1.067207 

Concent•tion 

1.063767 
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•aetho, d 6020 Multi Metals_•umma• Report 
mpJe ID: f-•C Std•.3• 

Sample Date/Time: "-IE55EEy, December 08, 2003 16:15:37 Sample Description: 
Concentration Results 

I> 
I- 

Replicates 
Concentration 

Analyte Mass 
Rh 103 
Ho 165 
Pb 208 
Kr 83 

Meas. lntens. Mean Conc. Mean Report Unit 
645918.6 ppb 

1181440.2 ppb 
2915.4 0.03968 ppb 
392.7 ppb 

0.046034 

Concentmtion 

0.037916 

Concentration 

0.035098 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 4 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 16:17:37 

Analyte Mass 
Rh 103 

> Ho 165 
I- Pb 208 

Kr 83 
Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Repo• Unit 
660191.4 ppb 

1203658.8 ppb 
2387516.3 53.39288 ppb 

391.3 ppb 

53.794696 

Concentration 

53.132741 

Concentration 

53.251214 
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Method 6020 Multi Metals•Sum•a£y Report 
Sample ID: (-•-QC Std 5•- 
Sample Date/Time: "•-• December 08, 2003 16:19:38 Sample Description: 
Concentration Results 

I- 

Replicates 
Concentration 

Analyte Mass 
Rh 103 
He 165 
Pb 208 
Kr 83 

Meas. lntens. Mean Cenc. Mean Repo• Unit 
667287.2 ppb 

1206702.9 ppb 
23222229.7 518.23285 ppb 

397.3 ppb 

512.400533 

Concentration 

518.768175 

Concentration 

523.529837 

Method 6020 Multi Metals Summary Report 
Sample ID: 2555-1 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Replicates 
ConcentratJ•)n 

Monday, December 08, 2003 16:54:27 
Ait T Prof 

Analyte Mass Meas. lntens. Mean Conc. Mean Report Unit 
Rh 103 625550 ppb 
He 165 1215046.3 ppb 
Pb 208 938863.9 20.78227 ppb 
Kr 83 516.4 ppb 

20.832783 

Concentration 

20.747675 

Concentration 

20.76635 
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Method 6020 Multi Metals Summary Report 
Sample ID: 2555-2 
Sample Date/Time: -l•0nd•ly, December 08, 2003 16:56:30 Sample Description: Ait T Prof 
Concentration Results 

I- 

Replicates 
Concentration 

Analyte Mass 
Rh 103 
Ho 165 
Pb 208 
Kr 83 

Meas. lntens. Mean Conc. Mean Report Unit 
634014.6 ppb 

1219181.3 ppb 
911057.8 20.09742 ppb 

583.2 ppb 

20.125641 

Concentration 

20.046318 

Concentration 

20.120296 

Method 6020 Multi Metals Summary Report 
Sample ID: 2555-3 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 16:58:33 
Ait T Prof 

Analyte Mass 
Rh 103 

> Ho 165 
I- Pb 2O8 

Kr 83 
Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Repod Unit 
630593.1 ppb 
1217341.1 ppb 
478940.8 10.5698 ppb 

713.7 ppb 

10.73271 

Concentration 

10.473648 

Concentration 

10.503042 
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Method 6020 Multi Metals Summary Report Sample ID: 2555-3 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 17:00:37 
Air T Prof 

Analyte Mass 
Rh 103 

> Ho 165 
I- Pb 208 

Kr 83 
Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Report Unit 
614963.7 ppb 

1174413.2 ppb 
2627281 60.22004 ppb 

695 ppb 

60.389044 

Concentration 

60.413925 

Concentration 

59.857149 

Method 6020 Multi Metals Summary Report 
Sample ID: 2555-5 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 17:02:40 
Air T Prof 

Analyte Mass 
Rh 103 

> Ho 165 
i- Pb 2O8 

Kr 83 
Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Report Unit 
668807.3 ppb 

1205999.4 ppb 
910657.4 20.31049 ppb 

1482.8 ppb 

19.951594 

Concentration 

20.287117 

Concentration 

20.692749 
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Method 6020 Multi Metals Summary Report Sample ID: QC Std 3 Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 17:04:40 

Analyte Mass 
Rh 103 J> Ho 165 l- Pb 208 
Kr 83 Replicates 

Concentration 

Meas. lntens. Mean Conc. Mean Report Unit 
676606.8 ppb 

1197046.9 ppb 
1914.6 0.01628 ppb 

388 ppb 

0.021078 

Concentration 

0.014028 

Concentration 

0.013737 

Method 6020MultiMetals Summary Repod 
Sample ID: QC Std 4 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 17:06:40 

Analyte Mass 
Rh 103 

> Ho 165 
l- Pb 208 

Kr 83 
Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Report Unit 
680608.1 ppb 

1190861.9 ppb 
2358797.2 53.31615 ppb 

402.8 ppb 

52.666056 

Concentration 

53.544031 

Concentration 

53.738359 
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Method 6020 Multi Metals Summary Report Sample ID: LRB 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 17:32:08 
Ait T Prof 

Analyte Mass 
Rh 103 

> Ho 165 
I- Pb 208 

Kr 83 
Replicates 
Concentration 

Meas, lntens. Mean Conc, Mean Report Unit 
670337.3 ppb 

1189861.5 ppb 
45689.3 1.00731 ppb 

348.3 ppb 

1.009163 

Concentration 

0.999721 

Concentration 

1.013055 

Method 6020 Multi Metals Summary Report 
Sample ID: LRB 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 17:34:14 
Ait T Prof 

Anal•e Mass 
Rh 103 

> Ho 165 
l- Pb 208 

Kr 83 
Replicates 
Concentration 

Meas. lntens. Mean Cone. Mean Repod Unit 
683454.2 ppb 

1210496.3 ppb 
9276208.5 206.35104 ppb 

356.2 ppb 

206.065381 

Concent•tion 

207.650821 

Concentration 

205.33691 
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Method 6020 Multi Metals Summary Report Sample ID: QC Std 3 Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 17:36:15 

Analyte Mass 
Rh 103 

> Ho 165 
]- Pb 2O8 

Kr 83 Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Repod Unit 
669881.2 ppb 
1193OO1 ppb 
5122.3 0.08907 ppb 
373.7 ppb 

0.118173 

Concentration 

0.079753 

Concentration 

0.069283 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 4 
Sample Date/Time: 
Sample Description: 
Concentration Results 

Monday, December 08, 2003 17:38:15 

Analyte Mass 
Rh 103 

> Ho 165 
l- Pb 208 

Kr 83 
Replicates 
Concentration 

Meas. lntens. Mean Conc. Mean Repo• Unit 
663487.5 ppb 

1187007.3 ppb 
2360258.6 53.52427 ppb 

381.7 ppb 

53.425472 

Concentration 

54.058424 

Concentration 

53.088906 
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CALIBRATION CHECK 
(Post Test) per EMTIC Guideline GD-26 

Yqa= 

Run Run 2 Run 3 Average 

0.997 0.971 0.961 0.976 

Average resull must be within 5% of Y 

Result (%) 3.36 

Dry Gas Meter Box: 

Delta H: 1,744 

Run Volume DeRa H DGM Inlet DGM Ou0et 
2,14 60 6( 

2 2,70 61 6( 
3 2.45 62 6( 
4 2.45 62 6( 
6 2.70 63 6' 
5 2.70 63 6" 
7 2,55 62 6" 
8 2.45 63 
5 2.70 64 
t0 2.70 65 6; 

t2 2,40 66 6• 

Volume Delta H Meter Temp 

Run 2 Volume Delta H DGM Inlet DGM OuSet 
2.35 54 55 

2 2.55 54 5• 
9 2.70 56 5• 
4 2.45 57 5• 
9 2.19 57 54 
e 2,09 58 5• 
7 2.40 58 5• 

Meter Temp 

5o.oo 

Run 3 Volume Delta H DGMIn•t DGMOu0eI 
2.40 65 63 

2 2.25 64 63 
3 2.40 64 63 
4 2.25 60 63 
5 2.10 65 63 
5 2.10 65 63 
7 2.10 65 63 
8 2.15 66 63 
9 2.15 66 63 
10 2.00 67 •4 
11 2.00 67 64 
t2 1.95 67 64 
13 2,40 67 •i 
04 2,40 68 64 
15 2.00 68 64 
15 2.00 68 65 
17 2,25 68 65 
18 2,00 69 65 
19 2.00 67 65 
20 2.00 68 65 
2• 2.25 68 65 
22 2,15 68 65 
23 482.54 2.15 69 65 
24 431.61 2.25 69 65 

Volume Delta H Meter Temp 

[Ba romebic Pr eS2Sg•gre2] Test "Rme 
60.00 
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CALIBRATION CHECK 
(POSl Test) per EMTIC Guideline GD-26 

Yqa= 

Run Run 2 Run 6 Average 

0.985 0.969 0.968 0.974 

Average result must be wtU•in 5% of Y 

ReSult (%) 2.99 

P.t•SED POST CAL 

D•y Gas Meter Box: 

Y: 1.004 

Delta H: 1.83 

Run Volume Delta H DGMInlet DGMOuSet 
1.51 71 71 

2 1.51 71 71 

Volume Del• H MetarTemp 

'eslT'°° 
oo.oo 

IYoa: 0.985 

Run 2 Volume Delta H OGMInlet OGMOuSet Rue 3 Volume Delta H DGMInlet DGMOuSet 
1.62 68 67 1.58 73 7' 

2 1.58; 68 67 2 1.33 74 

88 







ATP- Air Test Professionals, Inc. 
Pitot Tube Calibration 

Reference: 40 CFR 60, Appendix A, Method 2, Section 2.1 

Probe Length/if).: 7 ft. Type-S (w/probe) 

External Tubing Diameter: 

Base to Opening Plane Distance (Pa): 

Base to Opening Plane Distance (Pa): 

0.250" inches 

0.370" inches 

0.370" inches 

Measured Allowable 

Pa/Dt 1.478" !.05 1.50 inches 

.Pb/Dt 1.478" 1.05 1.50 inches 

Angle o• deg c•l and c•2 < 10.0 

Angle c• 2 deg c•l and ct2 _< 10.0 

Angle I• 1 0 deg [31 and [32 < 10.0 

Angle 1• 2 0 deg [31 and 1•2 < 10.0 

z (inches) 0.013" 0.125 inches 

w (inches) 0.000" 0.031 inches 

If all criteria are met, Pitot 
Pitot Coefficient: 0.84 Coefficient is 0.84 

Calibrated By: Carlos Brown bate Calibrated: May 27, 2003 
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Pyrometer No.:001 

Temperature Scale Used 

Calibration Reference 
Settings for Fahrenheit 

Scale 
50 F 

100 F 

150 F 

200 F 

250 F 

300 F 

350 F 

400 F 

450 F 

500 F 

550 F 

600 F 

Pyrometer Calibration Sheet 

•]//Fahmnheit 
I-]Celsius 

Office: Spring Grove 
Client:Air Testing Professionals 
Job or Reference No. :_2027 •Full 

Test 

Pyrometer Reading 

50 F 

100 F 

150 F 

200 F 

250 F 

300 F 

350 F 

400 F 

450 F 

500 F 

550 F 

600°F 

[] Post Test 

Calibration Reference 
Settings for Celsius Scale 
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ATP Air Test Professionals, Inc. 
Pitot Tube Calibration 

Reference: 40 CFR 60, Appendix A, Method 2, Section 2.1 

Probe Length/ID.: 5 ft. Type-S (w/probe) 

External Tubing Diameter: 

Base to Opening Plane Distance (Pa): 

Base to Opening Plane Distance (Pa): 

0.250" inches 

0.370" inches 

0.370" inches 

Measured Allowable 

Pa/Dt 1.478" 1.05 1.50 inches 

Pb/Dt 1.478" 1.05 1.50 inches 

Angle o• 1 deg c•l and a2 < 10.0 

Angle c¢ 2 deg c•l and a2 < 10.0 

Angle 15 1 

Angle [• 2 

0 deg and •2 • 10.0 

0 deg 131 and •2 < 10.0 

Z (inches) 0.010" 0.125 inches 

W (inches) 0.000" 0.031 inches 

If all criteria are met, Pitot 
Coefficient is 0.84 

Pitot Coefficient: 0.84 

Calibrated By: Carlos Brown Date Calibrated: September 30, 2003 
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Pyrometer No.:001 

Temperature Scale Used 

Pyrometer Calibration Sheet 

•Fahrenheit 
Office: Spring Grove 
Client: Air Testing Professionals 
Job or Reference No.: 2032 •Full 

Test 

[-[Celsius [] Post Test 

Calibration Reference 
Settings for Fahrenheit 

Scale 
50 F 

100 ° F 

150 F 

200 F 

250 F 

300 F 

350 F 

400 F 

450 F 

500 F 

550 F 

600 F 

Pyrometer Reading 

50 F 

100 ° F 

150 F 

200 F 

250 F 

300 F 

350 F 

400 F 

450 ° F 

500 F 

550 F 

600 F 

Calibration Reference 
Settings for Celsius Scale 
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'•'•' •= ,•, • •32- 747• 

CERTIFICATE • ANALYSIS 
EPA PROTOCOL 

PERFORMED ACCORDING TO EPA-6•0/R-97/121, PROCEDURE O1 

NOTICE: THIS CYLINDER IS NOT TO BE USED WHEN PRESSURE IS UNDER 150 psig 
MA NUFA C TUREO A ND CERTIFIED A T: 

AGA Gas inc. 
Specialty Gas Division 
6421 Monclova Road 
Maumee, Ohio 43537 
419-893-7226 

•'•('TICAL AND CYLINDER DATA: •; .rtifie (30 on nt • •' .• ";" • :•." 

N/A No--cable fo• this Mixture 
•,•,•. 

Production Number: 100046348 Cylinder Pressure (psi): 2000 Cylinder Number: CC23930 •/•1• Balance Gas: Nitrogen Expiration Date: 1/28/2005 CGA: 350 

REFERENCE STAN_DARDS DATA (TRACEABLE TO NI•T._.AND NMI STANDARDSJ: 

•U4•5•SU11 • 1/28/2002 Non-Dis•oersive In frared N__•R_•_ 
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•8oo) 
532.7474 

CERTIFICATE OF ANALYSIS 
EPA PROTOCOL 

PERFORMED ACCORDING TO EPA-600/R-97/121, PROCEDURE G1 

NOTICE: THIS CYLINDER IS NOT TO BE USED WHEN PRESSURE IS UNDER t50 psig 
MANUFACTURED AND CERTIFIED A T: 

AGA Gas inc. 
Specialty Gas Division 
6421 Monclova Road 
Maumee, Ohio 43537. 
419-893-7226 

ANAL YTICAL AND CYLINDER DATA: 

Carbon Monoxide 181 + 2 ppm 1/28/2002 

Not Applicable for th•s Mixture N/A N/A 

Production Number: 100046349 ;:,;,l Cylinder Pressure (psi): 2000 
•.; 

.Cylinder Number: CC7389 • 15•(Z• Balance Gas: Nitrogen 
=-x•.,ra.on Date: 1/28/2005 CGA: 350 

DATA (TRACEABLE TO NIST AND NMI STANDARDS. 

GMIS CC100557 50.56 ppm Carbon Monoxide 3/21/2002 

Horiba VIA-510 

INS TRUMENTA TION DATA: 

569466011 

Analytical Report Approved 
By:--7"2• •-• 

Member of the Liqde Gas Group 
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(8oo) 
532-7474 

Www.iemiJ•c.com 

CERTIFICATE OF ANALYSIS 
EPA PROTOCOL PERFORMED ACCORDING TO EPA-600/R-97/121, PROCEDURE G1 

NOTICE: THIS CYLINDERJS NOT TO BE USED WHEN PRESSURE IS UNDER 150 psig MANUFACTURED AND CERTIFIED A T: • 
AGA Gas inc. 
Specialty Gas Division 
6421 Monclova Road •i• • Maumee, Ohio 43537 

,, 419-893-7226 

•,.•?.,.•,, 
,J 

NA• YTICAL AND CYLINDE 
 ooo×i   

CyJinder Number: CC64182 L•15•|5• Cylinder Pressure (psi): 2000 Expiration Date: 1/28/2005 Balance Gas: Nitrogen 
CGA: 350 

INSTRUMENTATION DATA: 

AGA 
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Member of the Linde Gas Group 

 532-7474 

www.iemi•nc.com 

Certificate of Analysis 
EPA Protocol 

Performed according to EPA-600/R-97/121, Procedure GI 

Notice: This Cylinder is not to be used when pressure is under 150 psig. 
Manufactured and certified at: 

AGA Gas, Inc. 
Maumee Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
419-893-7226 

Material: 6232 
EPA NO/N2 2-49 PPM 

Production #: 100053732 
Batch #: 02499G2060YG 
Cylinder #: CC148344 
Exp:•ration Date: 7/23/2004 
Shell' Life: 24 months 

"Produqed for customer: 

AGA COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

Blend Tolerance: 
St0re/Use Temp: 
Blend Type: 
CyL Pressure: 
Balance Gas: 
CGA: 
Analytical Accuracy: 

5 % Relative 
35 to 90 F 
EPA Protocol 
2000 psig 
Nitrogen 
660 
1.00 % Relative 

101.02-43-9 Nitric Oxide 30 30,1 +/- 0.3 ppm 0712312002 

7727-37-9 NiEogen Balance 07/2312002 

::•..;• .;ji: :•:•:i•i•i .:• i" •"•i •;;• • • •.• •; •.;• .'. . • .i•,.. •-•;/•.•;e;• •;i ;."• "•• 

10102-43-9 Nitric Oxide CC34715 GMIS 48.58 ppm 08/01/2003 
13102-43-9 Nitric Oxide CC120197 GMIS 18.84 ppm 04/22/2004 

This product is manufactured using equipment which has been calibrated with NIST traceable, or equivalent, standards, weights, or equipment. 

Analytical report approved by Roy Yoder 
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Manufactured and certified at." 

';:'•"•| •'•,•'•" 1800) 'q,J •[YJI 
532-7474 

www.ierniinc.com 

Certificate of Analysis 
EPA. Protocol 

Performed according 
to EPA-600/R-97/121, Procedure G1 

Notice: This Cylinder is not to be used when pressure is uader 150 psig. 
Produced for customer." 

AGA Gas, Inc. 
Maumee Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
419-893-7226 

Material: 6599 
EPA NO/N2 50-499 PPM 

Production #: 100061999 
Lot #: 02499A3080EI 
Cylinder #: CC35117 
Expiration Date: 1/20/2005 
Shelf Life: 24 months 

AGA COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

Blend Tolerance: 5 % Relative 
Store/Use Temp: 35 to 90 F 

Blend Type: EPA Protocol 
Cyh Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 660 
Analytical Accuracy: 1.00 % Relative 

10102-43-9 Nitric Oxide •.62 64.2 +/- 0.6 ppm 01/20/2003 

7727-37-.9 Nitrogen Balance 01/20/2003 

•//A 2 NO.x 64 2_ ppm_ Q!/20/20.0_3 

10102-43-9 Nitric Oxide NDl1377 LS 100.9 ppm 11/2,1/20137 

10102-43-9 Nitric Oxide CC120225 GMIS 20.35 ppm 11/22/2004 

This product is manufactured using equipment which has been calibrated with NIST traceable, equivalent, standards, weights, or equipment. 

Analytical report approved by Jim Healy 
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AGA 
Member of the Linde Gas Group 

 532-7474 

www.iemiln¢.com 

Certificate of Analysis 
EPA Protocol 

Performed according to EPA-600/R-971121, Procedure G1 

Notice: This Cylinder is not to be used when pressure is under 150 prig. 
Manufactured and certified at: 

AGA Gas, Inc. 
Maumec Specialty Gas Plant 
6421 Monelova Road 
MAUMEE OH 43537 
419-893-7226 

Produced for customer." 

AGA COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

Material: 6681 
EPA SO2/N2 100-3500 PPM 

Production #: 100056268 
Batch #: 02499H2260BI 
•_•n•.e• #: CC15o•6fi 
Expiration Date: 9/6/2004 
Shelf Life: 24 months 

Blend Tolerance: 5 % Relative 
Store/Use Temp: 35 to 90 F 
Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 

._Balance_Gas•_ •lltrogen 
CGA: 660 
Analytical Accuracy: 1.00 % Relative 

7446-09-5 Sulfur Dioxide 150 149 +/- 1 ppm 09/06/2002 
7727-37-9 Nitrogen Balance 09/06/2002 

•..• 
7446-09-5 Sulfur Dioxide CC130050 GMIS 101.6 ppm 07/26/2004 
7446-09-5 Sulfur Dioxide CCl13475 GMIS 500.4 ppm 06/20/2004 

Horiba VIA-510 568279012 Non-Dispersive Infrared 08/05/2002 

This product is manufactured using equipmeat which has been calibrated with NIST traceable, or equivalent, standards, weights, or equipment. 

Analytical report approved by Jim Healy 



Member of the Linde Gas Group 

532-7474 

www.iemiinc,com 

Certificate of Analysis 
EPA Protocol 

Performed according to EPA-600/R-97/121, Procedure GI 

Notice: This Cylinder is not to be used when pressure is under 150 psig. 
Manufactured and certified at: 

AGA Gas, Inc. 
Maumee Specialty Gas Plant 

6421 Monclova Road 
MAUMEB OH 43537 
419-893-7226 

Produced for customer: 

AGA COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

Material: 6681 

EPA SO2/N2 100-3500 PPM 

Production #: 100056261 

Batch #: 02499H2260BH 
Cylinder #: CC150552 

Shelf Life: 24 months 

Blend Tolerance: 
Store/Use Temp: 
Blend Type: 
Cyh Pressure: 
Balance Gas: 

•_GA-" 
Analytical Accuracy: 

5 % Relative 
35 to 90 F 
EPA Protocol 
2000 psig 
Nitrogen 

1.00 % Relative 

:•:•'•;•i•>•r•:•:•::'•:•"•°'•'•:'E•°"?"• 
ann 309 +/- 3 nom 

09/06/•02 
7•6-09-5 Su]•r D•ox•de 
7727-37-9 Nitrogen BaIan• 09/06/2002 

.•...•.•.•.:.•. 

••z• •• 07/26/2•4 
7•6-09-5 Sul•r Dioxide CC130050 GMIS 101.6 ppm 

7•6-09-5 Sul•r Dioxide CCl13475 GMIS 500.4 ppm 06/20/2• 

•-•.•.'"•'•.• ",':•" •" •"• •'•'•'•' "•" L..•" •'%" :"•":•'." 

•#••.:•.r•:• •:•••' 08/05/2002 
Horiba VIA-510 568279012 Non-Dispersive Inf• 

This product is manufactured using equipment which has been calibrated with NIST traceable, or equivalent, standards, weigl•s, or equipment. 

Analytical report approved by Jim Healy 
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CARL KOONTZ ASSOCIATES 
of Nashville, Tennsssee 

.f,% 
This is to ac•owledge that 

successfully participated in VIs[•a.Emissions 
training on 

•P. 1 E• • 
and is qualified to evaluate Visible Emissions 
for a period o| six (6) months from the date of 
certification. 

Instruotor • 
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Visible Emissions Obse•aUonsForm 

SOURCENAME 

ADDRESS 

•ESCRIBE EMiSSION POINT (Stack Ex# Dlmensions) 

START /•1• STOP START • 

•STMT • •'• ST• START • 8TOP 

EMI•ION COL• • 
C • • PLUME •PE: 

START •7) • 
STOP 

X Emission Point • Wind 

• Observeds Position f Plume 

RANGE OF OPACITY READINGS 

MINIMUM 
0 MAMIMUM 

• 

OBSERVER'S NAME (PRIN• 

ORGANIZATION 

Comments: 

DATE 
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Visible Emissions Observations Foml 
RUN NUMBER 

SOURCE NAME 
NU•I o• 

OPERATING MODE 

OPERATING MODE 

START (•0 STOP • START 
I'•o 

STOP • 
DISTANCE PROM OBSERVER •IRECTION FROM OBSERVER 

START • •O 
STOP • 'TART 

4• 
STOP 

f 

DESCRIBE EMISSIONS • •- •A. •, 

START ,/•"• STOP 

•MISSIONCOLOR •[..•..• 
•LUMETYPE: • 

START • STOP • FUGITIVE INTERMITTENT 

WATER DROPLETS PRESENT IF WATER DROPLET PLUME: 

"•'•'•,• 
YES 

/ A• DETACHED 

•ESCRIBE•G•UND •[ Cl#• • M• 

MNDSPEED (MPH) 
• 

WINDDIREC•ON • • 

OBSERVA•ON DATE S•RT TIME •,• STOP TIME II _2o _o• ll.•,,t..• i•.,.•5•,'•, 

mln 0 15 30 45 •ln 0 15 30 
C) O O O 31 O O O 

3 • 0 0 0 33 • 0 0 

4 o 0 0 o • 0 0 0 

5 0 0 • 0 35 0 0 0 

6 O O o o as o o o 

7 O • O O 37 O O O 

8 0 0 0 0 
38 • • 0 

9 0 0 0 • 39 0 0 O 

•0 0 0 o • 40 o 0 O 

12 0 • 0 • 42 O 0 0 

13 • O 0 • 43 0 0 0 

17 • • • • 47 O 0 O 

•8 0 0 0 0 48 O O O 

lg O O O O 49 O O O 

2o 0 0 0 0 5o o o o 

21 O • 0 0 51 0 0 0 

22 • O O O 52 O O- O 

23 0 0 0 • 
53 0 0 0 

2• o o 0 o ..•5 0 o 0 

26 0 0 0 • 
56 0 6 0 

27 0 0 0 0 57 0 0 • 

28 0 O 0 0 • 0 0 0 

isTART 5#- 
STOP 

Draw North Arrow 

X Emission Point 

Emission Poi• • Wind 

Observer's POSitron •, P•ume 

C) 0 0 O 50 o o 

o o o cJ 60 o o 

•VERAGE OPACITY FOR 'lUMBER OF READINGS ASOVE 

•ANGE OF OPACITY READINGS 

MINIMUM 
0 

MAXIMUM 

•B•.ERVER'S SIGNATURE DATE 

)RGANIZ•4TION 

ATP Air Test Professlonals• Inc. 

ER77FIED BY DATE 

Comments" 
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Visible Emissions Observations Form 

SOURCE NAME 

3ESCRIBE EMISSION POINT (Stack Ex# Clmenslon$) 

START /•( 8• 
• 

START 

DISTANCE FROM OBSERVER DIREC•ON FROM O•ERVER 

8T• 
• 

• STOP 
/ 

ST• •* STOP 

DESCRIBE EMISSIONS C L I• • 

START STOP 

EMISSION COLOR 
•- •- •l&• PLUME "•/PE: 

MNDSPEBO (MPH) 
,J• 

WINDDIRECTION •t• • IV I• 

START 
/ STOP •.•'•" START • STOP 

t•MBIENTTEMPERATURE (F) 
••• 

,• X Emission Point 

RUN NUMBER 

se( 5ec 

min 0 15 • 45 min 0 15 

2 • • O • 32 O O 

5 • O 0 • 35 O 

7 O • O O 37 O 

10 • • 0 0 40 • 

11 • 0 0 • 41 • 0 

12 O 0 0 0 42 0 0 

13 O O O O 43 • 

14 • O O O 44 • • O 
15 O O O O 45 O 

16 O 0 O O 46 O 0 

17 0 0 0 0 47 0 

18 0 0 0 0 48 0 0 

19 • 0 0 0 49 0 

20 0 0 0 0 50 0 0 

21 • 0 0 0 51 0 0 

22 0 0 0 0 52 0 0 

24 O 0 0 0 54 0 

25 O O • 0 55 0 0 

2e o 0 o 0 • o 

29 0 0 0 0 59 • 0 

30 0 0 0 0 60 0 

HIGHEST PERIOD 
0 • WERE 

"IERTIPIED BY DATE 
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Visible Emissions Observations Form 

SOURCE NAME 

ADDRESS 

PROC'SS EOU'PME " OEENAT, NG MOD" 

OESCRIBE EMISSION POINT (Stack Exit Dimensions) 
[•V•-I• Io (.•6 • ,Z•,• /0• 
HEfGHT ABOVE GROUND LEVEL •EIGHT RELATIVE TO OBSERVER 

START 1•.> STOP • •TART !• 0 STOP 
f 

DISTANCE FROM OBSERVER )IRECTIGN FROM OBSERVER 

START • • 0 STOP 
J 

•TART 
• • STOP 

*• 

DESCRIBE EMISSIONS 
C C • •/J• 

START • STOP 
• 

EMISSION COLOR •--- L • • • •LUME TYPE: • 
START • STOP 

/ =UGITIVE INTERMITTENT 

WATER DROPLETS PRESENT F WATER DROPLET PLUME: • 
YES 

•-'• DETACHED 

=OINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

TART • STOP 
• 0 

•BIENTTEMEERATURE (P) 

START 
4•:• • 

STOP •0 

/, 

29 

30 

DPaw North Arrow 

X Emission Point 

SUN LOCATION LINE 

• Obse•,eCs Posit/on ./) Plume 

RUN NUMBER 

45 rain 0 

0 32 

CD 33 

O 34 

0 35 
C' 36 

O 37 O 

0 38 

0 3g 0 

• 40 

0 4• 

0 42 C) 

0 43 

44 O 
(J 

45 0 

46 0 

47 

O 48 0 

49 

O 50 O 

0 51 

C• 52 

53 O 

54 0 

C• 55 

,56 
C• 57 

O 59 

RANGE OF OPACITY READINGS 

MINIMUM 
•.• 

MAXIMUM 

OBSERVER'S NAME (PRIN• 

OBSERVER'S SIGNATURE DATE 

ORGANIZATION 

CERTIFIED BY DATE 

Commenls: 

0_5 
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Visible Emissions Observations Form 

SOURCE NAME 
•J UC o,• 

ADDRESS 

crFY STATE 
IZIp 

PHONE SOURCE ID NUMBER 

PROCESS EQUIPMENT •PERATING MODE 

CONTROL EQUI ENT 

DESCRIBE EMISSION POINT (•tack Exif Dlmet•i•ns) •:• 

•TART /'•0 STOP •- ;TART /•'•,r} STOP 

START •/• 0 STOP 
/ 

;TART •'• 8TOP 

•ESCRIBEEMISSIONS • C •41• 

"EMISSIONCOLOR t• L • •"• 

• 
YES 

• 
DETACHED 

START 0 
sTOp 

DESCRI• •CKGR•ND • C /# • •L U • 

START 

AMBIENTTEMPERATURE (F) 

START 
(• •) STOP 

-• (/ 

PLUME TYPE: CONTINUOUS 

•ND DIRECTION 

X Emission Point 

SUN LOCATION LINE 

RUN NUMBER 

•BSERVA TION DATE START TIME // STOP 

nln 0 15 30 45 mln 0 15 

0 O 0 C..) 31 ¢J C) 

4 0 0 0 • • 0 0 

6 • 0 O 6 • o o 

7 0 0 O O 37, • • 

8 • O O O 38 • • 

9 O O O • r39 • • 

10 0 0 0 O 40 G 0 

11 0 O O O 41 O O 

•3 o o o o 43 0 o 

15 O • 0 o 45 • 0 

16 0 0 • 0 46 • 0 

2o o o o o 5o • • 

23 • O O O 53 G O 

"27 O 0 O 0 57 O 0 

28 0 0 0 0 • 0 0 

3o 0 o 0 o 6o 0 o 

HIGHEST PERIOD 
• 0 

•RE 

MINIMUM 
O 

M•IMUM O 
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Visible Emissions Observations Form 

SOURCE NAME 

IDDRESS 

DESCRIBE EMISSION POINT (Stack Ex# Dimensions) "• 

START / • •P •TART / • • STOP 

DIST•CE F•M •S•R DIREC•ON FROM OBSERVER 

STA• 
• 

STOP • ST•T 
•O 

STOP • 

•ESCRI•EMISSIONS • L• 

-:MISSION DOLOR 
•' L [• /1 I• PLUMB TYPE: CONTINUOtt•2, 

41A TER DROPLETS PRESENT IF WATER DROPLET PLUME: • YES • DETACHED 

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 

START 
• 

STOP • C• 

DESCRIBE BACKGROUND • L • H • F• L 

START STOP • • • 
BACKGROUND COLOR 

•-I G /*• • 
SKY CONDITIONS •1• • • 

START • STOP • A • START STOP 

WIND SPEED (MPH) • 
•ND DIRECTION 

•'-- 

ST•T 
/ 

STOP •TART STOP 

RUN NUMBER 

START• TIME STOP TIME 

: 
5 7: .:,' 3 

45 rain 0 t5 30 

• 31 O O O 

0 32 O • 0 

0 33 0 • 0 

0 37 O o 0 

0 38 0 O 

0 39 0 0 0 

0 40 • o • 

0 4• o o o 

0 43 0 0 • 

• 49 • • • 
o 50 • • o 

0 5• • 0 0 

0 52 0 0 0 

0 53 • O o 

0 55 • • • 

0 56 • 0 
•0 

AMSIENTTEMPERATURE (F) 

START 
• 0 STOP • G 

Draw North Arrow AVERAGE OPACITY FOR 

X Emission Point 

SUN LOCATION LINE 

59 0 0 

60 0 • 0 

NUMBER OF READINGS ABOVE 

0 •RE 

RANGE OF OPACITY READINGS 

•NIMUM 
C___> 

MAXIMUM 

DRGANIZATION 

ATP Air Te•t Profe•slonat$ 

DATE 

DATE 

;Comments: 
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Nucor Steel 
Crawfordsville, Indiana 

Project No. 051 

APPENDIX H 
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Nucor Steel Project No. 051 
Crawfordsville, Indiana 

APPENDIX I 
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L M•=-I-I-E A='I "- RECORD 

SAMPLE 

LMF 

LMF -2 

LMF -3 

LMF ;-4 

POWER 

k3NH INITIAL:. 
IONH FINAL:_ 
KWH USED:, 

TOTAL RESII 

SLAG 

ARRIVE:. 

ARRIVE:___ 

ARRIVE:_ 

ADLE ADDITION 

DEPTH 
DEPART:. 

COLOR 
DEPART: 

TEXTURE 
DEPART: 

TIME AMOUNT 

SHOT 

•TD FeMn 

k,'IED C FeMn 

WIRE (FT) 

Ca Si WIRE (FT) 

Fe Ca WIRE (FT) 

WIRE 

EVENT 
FINISH TAP 

LADLE ON CAR 
IND STIR ON 

UNDER ROOF 

POWER ON 

TIME START' TIME END 

•.• • 
• TAP NO. 

'• 

TAP NO. 

TAP NO'TA 
P NO. 

I.•;o•" /o •L,,' TAP NO. 

[ 0'.,==','• •,• •j•L.•_• ____ 
TAP 
NO.TAp No.TAP NO. 

ARGON LANCE ON 

TIMErrEMP/OXYGEN • 
/.,.t,...• 

__p,.PIp 
•oF •P 

°F .F 
IF .F 

DEPARTURETEMPERATUR 
E 



LMF HEAT RECORD 

HEAT NO: •....•..•_• 
FCE (E OR W):. 

LADLE NO: /.• 
AIM GRADE:._/_•_c•_• f 

LIQUIDUS, 
FINISH GRADE: 

WEIGHT TAPP.ED: •_(o__ 

DATE:/_J_ZZ•_o 
MELTER: •._.•_• 

1st OP:._.•C___ 
2nd OP:_ 

POWER 
KWH INITIAL:• 
KWH FINAL: 
KWH USED: 

SAMPLE 

LMF -1 

LMF -3 

LMF -4 

TIME C Mn P S Si Cu Ni Cr Mo Sn V AI N 

SLAG 

DEPTH 
ARRIVE:__• DEPART: 

COLOR 
ARRIVE:• DEPART: 

TEXTURE 
ARRIVE: DEPART: 

lADLE ADDITION 

Fe s 

AISHOT 

STD FeMn 

MED C FeMn 

AI WIRE (FT) 

Ca Si WIRE (FT) 

Fe Ca WIRE (FT) 

WIRE 

TIME AMOUNT 

EVENT 
FINISH TAP 

LADLE ON CAR 
IND STIR ON 
UNDER ROOF 
POWER ON 

TIME STA.RT TIME END 

ARGON LANCE ON 

TOTAL RF, 

TIMFJTEMP/OXYGEN 

II ;51 •'F 
/,• "3-t" •'•/--• "F 

TAP NO. 
TAP NO. 
TAP NO. 
TAP NO. 
TAP NO. 
TAP NO. 
TAP NO. 
TAP NO. 

•F 
°F _PPI 
°F __.ppI 
°F __.•P Pi 
°F __•PPI 

DEPARTURE TIME• 
TEM P E RATU R E___•.'•.•__•)__•_ 

REMARKS 

Q F-001.9 9112-97 



NUCOR STEEL CRAWFORDSVILLE 
LMF HEAT RECORD 

LMF -1 

LMF -2 

LMF -3 

LMF -4 

SLAG 

OEPTH 
AFIRIVE:• DEPART:• 

COLOR 
ARRIV•:__• DEPART:• 

TEXTURE 
ARRIVE:_• DEPART:__-- 

,,ADLE ADDITION 

.f•. 

TIME 

N SHOT 

TO FeMn 

•4ED C FeMn 

•,• WInE (FT) 

:e Ca WIRE 

C WIRE 

FINIgH TA• 
L•DLE O• GAI• 

UNOE• ROOF 
POWER ON 

TIME START 'rIME END 

TAP NO. 

TAP NO,  TAP 
TAP •10. 
TAR NO. 

116- 



HEAT 

NO:•I• 
FCE (E OR W): 

LADLE NO: I • 

SAMPLE 

LMF -1 

LMF -2 

LMF-3 

LMF -4 

NUCOR STEEL- CRAWFORDSVlLLE 
LMF HEAT RECORD 

LIQUIDUS:. 
FINISH GRADE:. 

DATE:/t_L• 
MELTER:• 

1 st 

OP:• 

/ m 

POWER 
KWH INITIAL: 

KWH FINAL:, 

TIME 

WEIGHT "I'APPED:_/•._Z•O•:• 
•eo 

2rid OP:• KWH USED:. 

i75 

•,,AO EVENT 

DEPTH 
ARRIVE:•__ OEPART:• 

COLOR 
ARRIVE:. DEPART;__ 

TEXTURE 
ARRIVE; DEPART: 

•DLE ADDITION TIME 

SHOT 

S• Fe• 

•ED C FeMn 

WIRE (•) 

Ca SI WIRE (•) 

Fa Ca WIRE (FT) 

AMOUNT 

FINISH TAP 
LADLE ON CAR 

IND STIR ON 
UNDER ROOF 
POWER ON 

TIME •TAItT TIME END 

•-• 
TAP NO. 
TAP NO, 
TAP NO. 
TAP NO. 

ARGON LANCE ON 

TAP NO. 
TAP NO. 

TIM F-JTEMP/O•'YG EN / / 

•°F PPM 

•F _•__PPM 
F _PPM 

°F __PPM 
•F PPM 

oF _PPM 
"F .PPM 

DEPARTURE • TIM• TEMPI=RA'I• RF-• O'• ¢• 

i17- 



NUCOR STEEL CRAWFORDSVlLLE 
LMF HEAT RECORD 

HF_AT 
NO:,•.•..• "L 

FCE (E OR W):. 
LADLE NO:_.L•._.• 

SAMPLE 

LMF -1 

LMF -2 

LMF -3 

LMF .4 

AIM GRADE: =/o¢'...•'3, I DATE:. It/t "• POWER 

MELTER; 
•-•" KWH INITIAL:_• LIOUIDUS:•__ 

st 
OP:• •:•" KWH FINAL:. 

FINISH GRADE:• 
WEIGHT TAPPED:.__/.J_..•- 2nd OP;•__ KWH USED:• 

81 Ou Cr Mo Sn V Ca •1 N TOTAL RESID 

SLAG 

OEPTH 
ARRIVE:___ DEPART:. 

COLOR 
ARRIVE:.__ DEPART:_• 

TEXTURE 
ARRIVE:.,.,.-.• OEPART: 

LADLE ADDITION TIME AMOUNT 

SHOT 

STC FeMn 

MED C FeMn 

At WIRE (FT) 

.• • WIRE IF1") 

:e Ca WIRE IF'F) 
;'WIRE 

EVENT 
FIN'I•H TAP 
LADLE ON CAR 
IND STIR ON 
UNDER ROOF 
POWER ON 

TIME START TIME END 

ARGON LANCE ON 

TIMFJ'fEMPIOXYGEN 

°F __PPM 
°F .PPM 

I;}EpARIURE 
TIME.. TEMPERATURE• 

73, 
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"• NUCOR STEEL CRAWFORDSVILLE 
13 •L*' LMF HEAT RECORD 

AIM GRADE:.J_/• •t 
LIQUIDUS:__• 

HF_AT NO:• -•tt•'•, •'*' • 

FCE (E OR W):• 

DATE: 
H.._•],•_ 

MELTER:_.•¢'• 
4'st OP:• 

POWER 
KWH INITIAL:____ 
KWH FINAL:• 

LADLE NO: I'1' FINISH GRADE: 
WEIGH]- 

TAPPED:• 2nd OP: KWH USED: 

SAMR• 

•F -1 

•F -2 

TIME C Mn P S SI Cu NI V Ca TOTAt_ RESID 

8LAG 

DEPTI•I 
ARRIVE:•__ OEPART:. 

COLOR 
ARRIVE:• DEPAR T• 

TEXI"URE 
ARRIVE:•__ DEPART:____ 

.ADLE ADDITION 

SHOT 

STD FeMn 

MED C FeMn 

WIRE (FT) 

Ca SI WIRE (FT) 

Fe Ds WIRE (FT) 

• WIRE 

TIME AMOUNT 

EVENT 
FINISH TAP 
LADLE ON CAR 
IND STIR ON 
UNDER ROOF 
POWER ON 

TIME START TIME END 

=F PPM 

'•F PPM 

DEPAR•JRE 
TIME. I'EMPERA'•1JRE. 

9'3 

REMARKS 



HEAT NO' •._•--•- 
FCE (E OR W):. 

LADLE NO: •_.L• 

NUCOR STEEL • CRAWFORDSVlLLE 
LMF HEAT RECORD 

AIM GRADE:• 
LIQUIDUS:. 

FINISH GRADE:•__ 
WEIGHT TAPPED:._/20 

MELTER: 
1st OP:_ 

2rid OP:• 

POWER 
KWH INITIAL:. 
KWH RNAL:• 
KWH USED:___ 

DEPTH 
ARRIVE:_• OEPART' 

COLOR 
ARRIVE:_• DEPART:• 

TEXTURE 
ARRIVE:• DEPART:_• 

•.E ADDITION 

•TD FeMn 

4EO C FeMn 

N W•RE (• 

Ca •i WIRE 

:e Ca WIRE (•) 

•RE 

TIME AMOUNT 

LADLE ON CAR 
IND •TIR ON 
UNDER ROOF 
POWER ON 

T|MFJI'EMP/OXYGEN 

____.•,_.=F .PPM 
°F PPM 

F ..__•M 
?F __pPM 
.°F .•PPM 

F •PPM 
=F •PPM 

DEPARTURE 
TEMPeRATUREs__ 

120- QF•I6 9•12-•7 



HEAT NO.•J• Z'F'/" '• 

FeE (E OR VV):____ 
LADLE NO:_L•..--- 

LIQUIDUS:• 
FINISH GRADE: 

WEIGHT TAPPEO: 

SAMRLE TiME C Mn P S Si 

LMF .-4 

MELTER:. 

2nd OP:_ 

POWER 
KWH INITIAL:• 
KWH FINAL:__ 
KWH USED: 

Cu, NI C• Ms Sn V C• /•J N TOTAL RESID 

SLAG 

DEPTH 
ARRIVE:• DEPART: 

COLOR 
ARRIVE: DEPART: 

TE.XTURE 
ARRIVE:_.__ OEPART:• 

A.oUNT 

SHOT 

;STO FeMn 

VlEO C FeMn 

•WmE 

•e SJ WIRE (FT) 

Fe Ca WIRE (FT) 

OWIRE 

L=',/EI•" 
FINISH TAP 
LADLE ON CAR 
IND STIR ON 
UNDER ROOF 
POWER ON 

11ME START TIME END 

TAP NO. 
TAP.NO. 

ARGON LANCE ON 

DEPARTURE 

REMARKS 

I"" '--" I 
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HEAT NO:•:• Z. 

FOE (E OR 
LADLE NO: •/• 

SAMPLE TIME 

LMF .1 

LMF -2 

•MF -,• 

LMF-4 

NUCOR STEEL- CRAWFORDSVILLE 
LMF HEAT RECORD 

AIM G RAOE: 0 0.J._• I OATE: f.J_•l POWER 

LIQUtDUS:_ MELTER:._•=_•L KWH INITIAL:. 

Ist 
OP:-/•.•J•- KWH FINAL:. 

FINISH GRADE:• 
H U EO WEIGHTTAPPED:._LL•.•?,.•@d •ldOP:• KW S :.,,,, 

Cu NI Or Mo ,Sn V Ca hJ N TOTAL RESlO 

¢//•: 77 
0•1 ,.,IF" 

SLAG 

DEPTH 
ARRIVE: DEPART:m-- 

GOLOR 
ARRIVE',___ OEPART:.__ 

TEXTURE 
ARRIVE.'..•_..• DEPART" 

LAOLE ADDITION 

SHOT 

;TO FeMn 

MED C FBMn 

WIRE (FT) 

Ca SI WIRE 

iFe Ca wIRE 

WIRE 

TIME AMOUNT 

•00" 

E•/ENT TIME START TIME END 

FINISH TN 
LADLE ON CAR 
IND STIR ON 
UNDER ROOF 
pOWER ON T•P NO. 

TAP NO. 
TAP NO. 
TAP NO. 
TAP NO, 
TAP NO. 
TAP NO. 

TAP NO. 

ARGON L•,,ICE ON 

I"IMFJI"EMPIOXYGEN 
"F 

OF 

PPM 
PPM 

QF•O019 9/t2-97 
122 



NUCOR STEEL CRAWFORDSV|LLE 
LMF HEAT RECORD 

HEAT NO: •_,L• 0 
FCE (E OR W):• 

LADLE NO:. 

SAMPLE 

LMF -1 

LMF -2 

LMF ,,3 

LMF-4 

TIME 

AIM GRADE:• DATE: I•jZ• • POWER 

LIQUIDUS:•__ MELTER:•__• KWH INITIAL:, 

FINISH GRADE:__• 1st OP:• KWH FINAL:__ 

WEIGHT TAPPED: 0(• T0 
2nd OP:. KWH USED:, 

P S Si Cu Nt Cr Mo •3n V Ca AI N tOTAL RESID 

ARRIVE:. 

ARRIVE: 

ARRIVE: 

LADLE ADDITION 

5TD FeMn 

VIED O FeMn 

• WIP• (• 

:a • WiRE (•) 

Fe Ca WIRE (• 

C Wl• 

SLAG EVENT TIME START TIME END 

FINISH TAP 
LAOLE ON CAR 

DEPTH IN0 STIR ON 
DEPART:• UNDER ROOF 

COLOR PO1N•R ON TAP NO. 
TAP NO. DEPART' 
TAP NO. 

TEXTURE TAP NO. 
DEPART' TAP NO. 

TIME 

"/nT) 
AMOUNT TAP NO, 

TAP NO. 

I'iME/TEMP/OXYGEN 
"F •PPM 
"F PPM 

"F PPM 

°F __PPM 
°F •PPM 

,,•F __PPM 
•F .PPM 
"F .PPM 
•F PPM 

DEPARTURE "rlM• TE MP ERATU 
RE--•,• 

QF.0019 9tl Z-•7 



REMARKS 

5 

TOTAL 
CA•T:• 
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HEAT RECORO 

GRADE: • • • ,¢ • LiQUidS: pULPiT OPER:• 
DATE: • 

C M• S AL gl T•MP. •0• 
LMF CHEM:•• 

GAS7 CAST EVENT LOG 

FEET SPEED TIME ITUND TEMP 

•'UNDI•H CLOSE Tll•: 

skULL WEIGHT: 

RE.ARK8 

SHEAR CUT 



TOTAL CAST, 

N •F CAST: 
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Indiana Air Permit Compliance Testing 

Analysis, Inc. 

Report on: Particulates/PM10, Lead, Sulfur Dioxide, Nitrogen Oxides, Carbon Monoxide and Visible Emissions Testing 

Performed for 
Nucor Steel Corporation 

Castrip Operations 

December 21, 2004 

Air Analysis Inc. Project Number: 272 



AAir sis. Ir e. 
3904 Clarks Creek Road Plainfield, Indiana 46168 

Tel. 317 837-8514 Fax. 317 837-8518 

Certification Page 

Air Analysis, Inc. represents that the information provided in this report is true and accurate. We at Air 
Analysis, Inc. strive to remain Irue to our mission, that the people involved are people of integrity, the 
data accurate, and the reporting timely. 

Sincerely, 

Michael M. Dicen, President 
Air Analysis, Inc. 

Date: 

STACK TESTING AND ENVIRONMENTAL SERVICES 
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Executive Summary 

Nu•or S•et 

Project Number272 

Air Analysis, Inc. was contracted by Nucor Steel Corporation to perform air emissions 
sampling of their Castrip Baghouse Stack in Crawfordsville, Indiana, on December 21, 
2004. The objective of the test program was to determine compliance to Indiana air 
permit requirements for particulate matter/(PM/l 0), lead, sulfur dioxide, nitrogen oxides, 
carbon monoxide and visible emissions. The following personnel were invotved with the 
testing program: 

Air Analysis Mike Dicen 
Air Analysis Ten T Kauffinan 
Air Analysis Marcus Allen 
Air Analysis Ron Stapert 
Nucor Steel Mark Washer 
1DEM Doug VanDemark 

Three sets of one-hour test runs were performed for PM/PM10, lead, SO2, NOX, CO and 
Visible Emissions. Air Analysis, Inc. encountered several power outages during Run 3. 
Pollutant averages tbr Run 3 are calculated on a time weighted average. Lead analysis 
filters and aqueous samples were shipped to Severn Trent Laboratories (STL). STL 
Valparaiso shipped the lead samples to STL Knoxville. Prior to shipment, STL 
Valparaiso filled a cooler with ice. The ice melted during shipment to Knoxville and thus 
contaminated the filters. There was no contamination of the aqueous solution. Air 
Analysis, Inc. is utilizing the filters used from particulate/PM10 test for lead analysis. 
Lead analyzed from the particulate filters will be used in the lead analysis total. Element 
One Laboratories are analyzing the filters and aqueous solution for lead. Please f'md an 
STL letter explaining the problem in the Appendix (Lab Section). 

Per Mr. Dave Cline oflDEM, testing was to be performed while one ladle is cast at the 
Caster and another being processed at the LMS. Therefore, total tons on both the Caster 
and LMS were added since both add to emissions to the baghouse. Please review 
Section 3 for further details. 

Pollutant 

PM 
PM/PM10 

Lead 

Date 

12/21/04 

12/21/04 

Table 1. 
Test Summary 

Runs 

1-3 

1-3 
NOX 12/21/04 1-3 
SO2 12/21/04 1-3 
CO 12/21/04 1-3 
V• 

Emissions 
1-3 

Concentration 

0.0015 gr/dscf 
0.0044 gr/dscf 

0.0000094 gr/dscf 
14.47 ppm 
20.9 ppm 
23.19 ppm 

0% 

Mass Elnissio•m 
Rate 

1.2 lbs/hr 
3.5 lbs/hr 

*Emissions Rate* 
Per Tons of Metal 
0.0069 lbs/ton 
0.02 lbs/ton 

0.0078 lbs/hr 0.00004 lbs/ton 
9.66 lbs/hr'- 0.056 lbs/ton 
19.3 lbs/hr 0.11 lbs/ton 
9.46 lbs/hr 0.055 lbsdton 

NA NA 

**Based on three run average of 171.9 Tons/hr 



Project Number272 

Resuit__.__•s 
Table 2 

STACK EMISSION SUMMARY 
Gaseous Emissions 

"NOx Ibs/hr 
SO2 Ibs/hr 
CO Ibs/hr 
PM/PM I O E,•;s•;ons 
Filtf•rab•e (gr/dscf) 
Filterable + Condensible (gr/dsc0 
F•;•e•able (Ibs/hr) 
Condensible (Ibs/hr) 
Total (Ibs/hr) 
Avg. Stack Vol. Flow Rate 
ACFM 

Run I 

8.05 

16.77 

11.19 
Run I 

Run 2 

6.1 

18.65 

7.09 
Run 2 

Run 3 

14,8 

22.57 

10.1 

Run 3 

Average 
9.66 

19.3 

9.46 

Average 
0.0009 0.0014 0.0023 0.0015 
0.0058 0.0035 0.0039 0.0044 
0.75 1.04 1.8 1.2 
4.1 1.6 1.3 2.34 
4.87 2.66 3.13 3.55 

101,702.3 92,•'44.79 93,928.6 
DSCFM 97,737.42 88,195.62 93,101.3 
Avg. Stack Temp. 87.46 96.3 75.1 
Stack •as Velocity 33.7 30.7 31.1 

96,125.23 
93,011.45 

86.3 
31.87 

Lead Emissions 
Filterable (gr/dscf) 
Lead(Ibs/hr) 
Avg. Stack Vol. Flow Rate 
ACFM 
DSCFM 
Avg. Stack Temp. 
Stack Gas Velocity 

Run 1 
0.000019 

Run 2 
0.0000062 

Run 3 
0.0000025 
0.0019 

Average 
0.0000094 

0.0168 0.0046 0.0078 

106,156 91,100 90,320 
101,199 86,063 88,854 
89.1 97.2 76.9 87.7 
35.2 30.2 29.9 31.8 

95,858 
92,039 
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Project Number272 

Description of Source Processes and Field Notes 

Nucor Steel Corporation operates a steel mill facility in Crawfordsville, Indiana. The 

facility required to determine compliance to permit conditions is the recently built 
Castrip. At this facility, molten metal is east into thin metal sheets. 

Two sources have an effect on air emissions according to the Indiana Department of 
Environmental Management; process emissions l•om LMS and Caster. Production 
levels were kept for both metal sheets produced and the ladle on standby. 

Production rates follows as described above. 

200.6 tons TEST 1 ) 
135.8 tons TEST2 • A•t, 

179.4 tons TEST 3 

•7•.9 

Emissions pass through a baghouse prior to exiting a stack. 

Actual recorded production material information is in Appendix. 

5 



Methodolo•v Project Number272 

The sampling procedures used by Air Analysis, Inc. are as follows: 

Title 40 CFR Part 60 Appendix A 
Method 1 "Sampling of Velocity Traverses for Stationary Sources" 
Method 2 "Determining of Stack Gas Velocity and Volumetric Flow Rate" Method 3 "Gas Analysis for the Determination of Molecular Weight" 
Method 4 "Determination of Moisture Content in Stack Gas" 
Method 5 "Determination of Particulate Emissions" 
Method 9 "Visual Determination of the Opacity of Emissions" 
Method 202 "Determination of Condensible Emissions from Stationary Sources" Method 6C "Determination of Sulfur Dioxide Emissions" 
Method 7E "Determination of Nitric Oxide Emissions" 
Method 10 "Determination of Carbon Monoxide Emissions" 

SAMPLE POINT DETERMINATION-EPA METHOD 1 

Sampling point locations were determined according to EPA Reference Method 1. 

Sampling Points 
Locations Dimensions Ports Points Per Port Total Points Castfip Stack 96" Diameter 4 6 24 

d di d i Appe ** Exact measure points an stances to disturbances are liste n ndix- Field Data 

VELOCITY AND VOLUMETRIC FLOW RATE EPA METHOD 2 

EPA Method 2 was used to determine the gas velocity and flow rate at the stack. Figure 4-2 includes the components of the EPA Method 2 sampling apparatus. Each set of velocity determinations included the measurement of gas velocity pressure and gas temperature at each of the Method 1 determined traverse points. The velocity pressures 
were measures with a Type S pitot tube. Gas temperature measurements made with a Type K thermocouple and digital pyrometer. 

GAS COMPOSITION AND MOLECULAR WEIGHT EPA METHOD 3 In order to determine the oxygen and carbon dioxide concentrations, a sample of gas was obtained and analyzed in accordance with EPA Method 3. The gas sample was collected using a Fyrite analyzer. The results were used to determine gas molecular weight. 
MOISTURE CONTENT EPA METHOD 4 
The flue gas moisture content at the testing locations was determined in accordance with EPA Method 4. Figure 4-2 includes the Method 4 sampling components. The gas moisture was determined by quantitatively condensing moisture in the chilled impingers and silica absorption. The amount of moisture condensed was determined gravimetrically. A dry gas meter was used to measure the volume of gas sampled. Moisture content is used to determine stack gas velocity. 

6 
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Project Number272 

PARTICULATE DETERMINATION EPA METHOD 5/202 
Stack gas is withdrawn isokinetically and particulate matter is collected on the nozzle, 
probe and filter. The probe temperature and filter are maintained at temperatures of 248 
degrees F (+/- 25 deg. F). The impinger temperature exit gas is maintained at 
temperatures at or below 68 degrees F. 

The nozzle, probe and glass filter containers are rinsed with acetone and the rinse is 
captured in a sealed glass container. The impingers and connecting glassware are rinsed 
twice with de-ionized water and captured in a sealed container. Two rinses of methylene 
chloride are captured and stored in a sealed glass container. 

OPACITY METHOD 9 
Stack opacity readings are taken for 60 minutes at 15 second intervals for NSPS and 30 
minutes at 15 second intervals for state permitted, non-federal sources, by a certified 
visible emissions reader. The visible emissions readings are conducted during each of the 
particulate test rtms. The results are reported as an average opacity reading for the half 
an hour period. A copy of the visible reader's current certification is included in the 
Appendix. 

SO2 DETERirdlINATION EPA METHOD 6C 
Stack gas is withdrawn from the stack and conditioned (moisture is removed ) before 
being analyzed by infrared detection. Sulfur Dioxide molecules are" excited" by 
specific wavelengths. Molecular excitement is directly proportional to the concentration 
of SO2. Quality assurance of the analyzer is determined by first determined by direct 
injectionofknownEPAprotocol 1 gas concentrations. A system check of the pr0be, 
connection lines and conditioner is also determined prior to and after each sample period 
to determine drift bias. 

NOX DETERMINATION EPA METHOD 7E 
Stack gas is withdrawn from the stack and conditioned (moisture is removed ) before 
being analyzed by chemilurninescent detection. NOX molecules are" excited" by 
specific wavelengths. Molecular excitement is directly proportional to the concentration 
of NOX. Quality assurance of the analyzer is first determined by direct injection of 
known EPA protocol 1 gas concentrations. A system check of the probe, connection 
lines and conditioner is also determined prior to and after each sample period to 
determine drift bias. 

CO DETERMINATION EPA METHOD 10 
Stack gas is withdrawn from the stack and conditioned (moisture is removed ) before 
being analyzed by infrared detection. CO molecules are" excited" by specific 
wavelengths. Molecular excitement is directly proportional to the concentration of CO. 
Quality assurance of the analyzer is first determined by direct injection of known EPA 
protocol 1 gas concentrations. A system check of the probe, connection lines and 
conditioner is also determined prior to and after each sample period to determine drift 
bias 

7 
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Figure 5-.1. Me(als & PsdJcutate Sampling Train 



A AirAnalys•,Inc. 

SAMPLE CALCULATIONS 
• tlbl• [•=s=lfin 8 d• •sults ire • cl•n•lty •m •w • It •y • • •e • •y • • •1• •g t •l•t•. 
• • • • •I• • all •l•htlo• z• • to sL• •I •a• •L • • •e • • • • a• 
num• o£si•[fi•nt fi• 

I. Volume of water collected (wscf) il 

V..,,,=(O.O4707X Y.O 

0.04•7 

tctal volume of liquid collected in impingets and silica get (ml) 
volume of water collected at •,andard conditions 
conversion factor ({P/ml) 

2. Volumeofgas metered, standard conditions (dscf) 

DH 
17,64 
13.6 
460 

barometric pressure (in Hg) 
average dry gas meter temperature (*F) 
volume of gas sample through dry gas meter at meter conditions 
volume of gas sample through dry gas meter at standard conditions (fi•) 
gas meter correction factor (dhrtensionless) 
average pressure drop across meter box orifice (in HzO) 
conversion factor (°R/in Hg) 
conversion factor (in H20/in Hg) 
*F to *R conversion constant 

3, Sample gas pressure (in Hg) 

P, =P•-o 
I•-•'.• 

Where: 

P, 
t3.6 

barometric pressure (in Hg) 
sample gas static pressure (in H20) 
absolute sample-gas pressure (in H20) 
conversion factor (in H•O/in Hg) 



A Ak Analysis, Inc. 

4. Actual vapor pressure (in Hg) 

vapor pressure, actual (in Hg) 
absolute sample gas pressure (in Hg) 

5. Moisture Content (%) 

proportion ofwater vapor in the gas stream by volume 

volume of gas sample through the dry gas meter at standard conditions (iP) 
volume of water collected at standard conditions 

6. Saturated moisture content (%) 

W]lefe; 
proportion of water vapor in gas stream by volume at saturated conditions (%) 

vapor pressure, actual (in Hg) 
absolute sample gas pressure (in Hg) 

7. Molecular weight of dry gas stream (Ib/Ib-m01e) 

A, 
(C02) 

+., 
(02) 

+•.t 
(CO*N2) 

CO= 
O= 
CO+N• 
100 

dry molecular weight of sample gas (Ib/lb-mole) 
molecular weight of carbon dioxide (lb/Ib-mole) 
molecular weight of oxygen (lb/Ib-mole) 
molecular weightbf carbon monoxide and nitrogen (Ihtlb-mole) 
proportion of carbon dioxide in the gas stream by volume (%) 
proportion of oxygen in the gas stream by volume (%) 
proportion of carbon monoxide and nitrogen in gas stream by volume (%) 
conversion factor, % 



8. Moleuclar we|ght o• sample F•s Ob/lb-mole) 

Where: 
Md dry molecular weight of sample gas (IMb-mole) 

proportion of waler vapor in the gas stream by volume 
molecular weight of wa•er (Ib/Ib-mole) 
molecular weight of sample g•s, v•t basis (lb/lb-mole) 

9. Velocity of sample gas (fl/sec) 

t,+46o) 

•/here: 

46O 

velocity pressure coefficient (dimensionless) 
pitot tube constan• 
molecular weight of sample gas, wet basis (Ib/lb-mole) 
absolute sample gas pressure (in. Hg) 
average sample gas temperature ('F) 
average sample gas velocity (fl/sec) 
"F to "R. conversion factor 

I0. Total flow of sample gas (acfm) 

Where: 

Vs 
60 

cross section area of sampling location 
volumetric flow rate at actual conditions (acfm) 
sample gas velocity (Wsec) 
conversion factor, seconds to minutes 



II. Total flow of rumple gas (dsofra) 

(•,Xe, Xt 7.64Xt 

Bwo 

17.64 
460 

proportion of water vapor in the gas stream by volume 
absolute sample gas pressure (in. I-Is) 
volumetric flow rate at actual conditions (adm) 
volumetric flow rate at standard conditions (dscfm) 
averase sample gas temperature 
conversion factor, 
"F to 'R conversion factor 

Percent Isokinetic (%) 

I. 
(O'UP4•OX'I'•X V'•) 

(D,•(•) 

Where: 
DR 
Bwu 
I 
Ps 
T, 

Vs 

0.09450 

diameter of nozzle, inches 
proportion of •-ater vapor int he gas stream by volume 
percent of isoldnetJc sampling (%) 
absolute sample f=•s pressure (irL Hg) 
average sample gas temperature 
volume ofg#s sample through the di3' gas meter at standard conditions (f¢3) 
average sample gas velocity (•sec) 
total sample time, minutes 
constant 

13. ParficulaIe concentration (gr/dscO 

C•rldsd 

15.43 

measured concentration in gas stream, grldscf 
particulate collected, corrected for reagent blank, gr'an• 
volume of SaS sample through the dry gas meter at standard conditions 

conversion factor, grams to graias 



14. Particulate Emi.•ions, Ib/MMBtu 

20.9-%% 
70OO 

emission rate, pounds per m•lion Btu 
concentration in gns stream, gr/dsd 
f•el f•or, 
volumetric flow rate at standard conditions, do" basis (dsc•n) 
ambient conditions minus 02 (%C02) 
conversion factor, grah• to pound 

15. Particulate Emissions, Iv',_nss Emissions IL•te lbs/hx 

Where:' 

7.567 

Mass emissions rate, pounds per hour 
Grams of particulate emissions 
volumetric flow rate at standard conditions, d• basis (dscf:m) 
Volume Standard cond/t/ons 
conversion factor, grams to pound 
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STACK EMISSION SUMMARY 

SOURCE TESTED: Castrip 
COMPANY NAME: Nucor Steel 
DATE OF TEST: 12/21/04 

Lead EmiseiO, ns 
Filterable (gr/d, scf) 
Filterable (Ibs/Jlr) 
Condensible (I ,bs/hr) 
Filterable + Condensible (Ibs/hr) 

Run1 Run2 Run3 Average 
0.00001931 0.00000621 0.00000251 0.0000094 

0.01661 0.00461 0.00191 0.0078 
0.0000 0.0000{ 0.00001 0.0000 
0.0168 0.00461 0.0019J 0.0078 

Avg. Stack Vol. Flow Rate 
ACFM 106,156 91,100 90,320 95,858 
DSCFM 101,199 86,063 88,854 92,039 

•,v 9. Stack Temp. 
Stack Gas Velocit• 

89.1 97.2 76.9 87.7 
35,198 30.206 29.948 31,7840 

Av•. Sq. Rt of Delta P 0,6140 0.5237 0.5292 0•5557 

ISOKINETIC TESTING SUMMARY 

%lsokinetics: 
Allowable isokinetic 90-110% 
% Moisture of Stack Gas 
3ample Volume 

103.62 101.16 100.67 101.89 

1.68% 1.18% 0.79% 1.22% 
42.656 35,416 36.459 38.177 

Particulate Filters were analyzed for lead. Original lead filters were contaminated by STL 
Element One Lab performed analysis on filter and HNO3 solutions. 





4.301 St •;llh•;I 15:07 

02831 0.524J 38.1031 1•161 97.206 S4.37Sl 





STACK EMI.SSION SUMMARY 

SOURCE TESTED: Castrip 
COMPANY NAME: Nucor Steel Corporation 
DATE OF TEST: 12/21/04 

Pollutant Emissions 
PM Filterable (•lr/dscf) 
PMFilterable (Ibs/hr) 
PM10 Condensible 
PM Filterable + Consensible (Ibs/hr) 
PM Filterable/condensible (•r/dscO 
Nox ppm 

Run 1 
0.0009 
0.7493 
4.1213 
4.8706 
0.0058 
11.5000 

Run 2 
0.0014 
1.0439 
1.6133 

,2.657• 
0.0035 
9.7000 

Run 3 
0.0023 
1.8238 
1.3027 
3.1266 
0.0039 
22.20O0 

Average 
0.0015 
1.2057 
2.3458 
3.5515 
0.0044 
14.4667 

NOx Ibs/hr 
SO2 ppm 
SO2 Ibs/hr 
CO ppm 
CO Ibs/hr 

8.0519 
17.2000 
16.7686 

6.1286 
21.2000 
18.6505 

t,4 8064 
24:3Q•0 
22.5668 

9.6623 
20.9000 
19.3287 

26.2500 18.4300 24.9000 23.1933 
11.1856 7.0867 10.1071 9.4598 

Av•l, Stack Vol, Flow Rate 
ACFM 
DSCFM 

Avg. Stack Temp,. 
Stack Gas Velocity 

•v•l. Velocity/Head 
Av•]. Sq. Rt of Delta P 

97,737.42 88,195.62 93,101.30 93,011.45 

33.722 30,752 31.144 31.873 

0.5897 0.5340 0,551• 0.5585 

ISOKINETIC "rESTING SUMMARY 

%lsokinetics: 104.15 102.80 99.85 102.26 
Allowable Isokinetic 90-110% 
% Moisture of Stack Gas ,.•,% 0.•% 0.• 0.•% 
Sample Volume 41.408 36.879 37.813 38.700 



Mn(g) 0.0024 0.0132 0,0156 
FMR I•h•) 0.7493 4.1213 4.8706 

FIELDDATA 

0.•71 0,5901 43.9201 1.652] .87.4581 e9-•71 



0.0021 0.0035 

JK 4,30J 

85 87 

89 87 

87 87 

89 87 

.93 



0.387 0.•4{I 65 73 74 
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VELOCITY TRAVERSE POINT DETERMINATION 
(EPA Method 1) 

Nucor Steel Corporation 
Circular Stack 
Taverse Points on Diameter: 
Stac• Dia.(inches)? 

Crawfordsvllle, IN 

41 5l 81 101 121 

9 
10 
tt 
12 

6.43 4.22 3.07 2.50 2.02 
t0.08 7.87 5.43 24.00 

72.00 
14.02 
28.42 14.02 11.33 18.62 

89.57 67.58 31.01 21.70 16.09 

81.98 64.99 32.83 24.00 
91.78 77.38 63.17 34.18 

85.92 74.30 61•2 
92.93 81.98 72.00 

88.13 70.01 
93.50 84.07 

89.57 
93.98 



Z 
Z 



Z 

Z 
Z 











Value (ppm) 

Value (PPM) 

• o .o .o o .o 



Value (ppm) 

o • o o o o o o • • • • 

C) 

II 
Z 
0 

II 

Value (PPM) 

.o .o 



Value (ppm) 

Value (PPM) 

<::) C) o c) •:) o 



P 

Value (ppm) 

Value (PPM) 

C 



Value (ppm) 

.o .u, 

Value (PPM) 



Nucor Steel Castdp 

RUN NUMBER 
CO SPAN (%) 
CO MEASURED (%) 
CO SPAN GAS (%) 
CO PRE-ZERO (%) 
CO POST ZERO (%) 
CO PRE-SPAN (%) 
CO POST SPAN (%) 
INITIAL ZERO CAL BIAS (%) 
FINAL ZERO CAL BIAS (%) 
ZERO DRIFT (%) 
INITIAL SPAN CAL BIAS (%) 
FINAL SPAN CAL BIAS (%) 
SPAN DRIFT (%) 
CO CORRECTED (%) 

1 2 3 
136.00 136.00 136.00 
25.80 18.20 24.86 
59.50 59.50 59.50 
-0.26 0.00 0.10 
0.00 0.10 0.00 

59.00 58.30 59.00 
58.30 59.00 59.60 
-0.19 0.00 0.07 
0.00 0.07 0.00 
0.19 0.07 -0.07 
-0.37 -0.88 -0.37 
-0.88 -0.37 0.07 
-0.51 0.51 0.44 
26.25 t8.43 24,91 

Nucor Steel Castrip 

RUN NUMBER 
NOX SPAN (PPM) 
NOX MEASURED (PPM) 
NOX SPAN GAS (PPM) 
NOX PRE-ZERO (PPM) 
NOX POST ZERO (PPM) 
NOX PRE-SPAN (PPM) 
NOX POST SPAN (PPM) 
INITIAL ZERO CAL BIAS (%) 
FINAL ZERO CAL BIAS (%) 
ZERO DRIFT (%) 
INITIAL SPAN CAL BIAS (%) 
FINAL SPAN CAL BIAS (%) 
SPAN DRIFT (%) 
NOX CORRECTED (PPM) 

1 2 3 
185 185 185 
11.9 9.6 23.0 
74.5 74.5 74.5 
1.0 -0.1 0.1 

-0.1 0.1 0.7 
75.0 74.0 74.3 
74.0 74.3 78.0 
0.54 -0.05 0.04 
-0.05 004 0.38 
-0.59 0.09 0.34 
0.27 -0.27 -0.11 
-0,27 -0.11 1.89 
-0.54 0.16 2.00 
t t.5 9.7 22.2 

Nucor Steel Castrip 

RUN NUMBER 
SO2 SPAN (PPM) 
SO2 MEASURED (PPM) 
SO2 SPAN GAS (PPM) 
S02 PRE-ZERO (PPM) 
SO2 POST ZERO (PPM) 
SO2 PRE-SPAN (PPM) 
SO2 POST SPAN (PPM) 
INITIAL ZERO CAL BIAS (%) 
FINAL ZERO CAL BIAS (%) 
ZERO DRIFT (%) 
INITIAL SPAN CAL BIAS (%) 
FINAL SPAN CAL BIAS (%) 
SPAN DRIFT (%) 
SO2 CORRECTED (PPM) 

1 2 3 
235 235 235 

17.1 21.2 24.6 
94.1 94.1 94.1 
0.0 0.0 0.0 
0.0 0.0 0.1 

93.0 94.0 94.0 
94.0 94.0 96.0 
0,00 0.00 0.00 
0.00 0.00 0.04 
0.00 0.00 0.04 
-0.47 -0.04 -0.04 
-0.04 -0.04 0,81 
0,43 0.00 0.85 
17.2 2t.2 24.3 





Run 3 

Time Total Min NOx SO2 CO 

9:28-9:38 10 13.2 14.7 7.4 
9:41-10:09 28 41.5 41.6 25.7 

10:15-10:34 19 0.8 4.8 32.8 

Time weighted avg. 
0.175439 2.315789 2.578947 1.298246 
0.491228 20.38596 20.43509 12.62456 
0.333333 0.266667 1.6 10.93333 

22.96842 24.61404 24.86614 
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STL 

January lO, 2005 

Mike Dicen 
Air Analysis 
3904 Clarks Creek Road 
Plainfield, IN 46168 

STL Indlanalx•ls S•¢= Ce•d• 
4299 W. 96th Street 
Indianapolis, IN 45268 

Tel: 317 228 9400 Fax: 317 228 9440 
•a•t.st/-lac.com 

Re: Nucor Steel, Crawfordsville 

Dear Mike: 

It is with regret that am detailing the Nucor Steel, Crawf`ordsvill¢ Lead project that you entrusted to STL. What 

should have been an opportunity to provide outstanding local service for a premier analytical laboratory has evolved 

into several unfortunate circumstances. On December 22, 2004, received your samples on behalf" of STL and 

forwarded them to STL Valparaiso at your request. The samples were received intact at STL Indianapolis and were 

couriered via STL employees to STL Valparaiso that same day. 

Due to the Holidays, the STL Valparaiso team completed their rcview of this project on January 3, 2005. They 
concluded that they were no longer setup to complete this project as specified in EPA Method 12. Upon this 

conclusion, the samplns were forwarded to STL Knoxville, which provided you with the quote detailing the 

analytical cost of this project. The quote highlighted s significant increase in costs and change of how the runs were 

analyzed. At your request, the quote was revised to reflect analyzing the filtars and HNO3 solutions together. Even 

with this change, the price was still quite different due to the use of Hydroflunric Acid in the digestion process by 
STL Knoxville to break down tbe filters adequately. STL Knoxville suggested that they forward the samples to 

Element One for you based on your requests and their capabilities. 

Meanwhile, when STL Valparaiso had packaged the samples for shipment to STL Knoxville, they were incorrectly 
packed on ice. During shipment, some oftbe melted ice entered the Petri dishes containing the filters, thus 

compromising the integrity of the filter portion for all oftbe samples. Upon receipt, STL Knoxville contacted STL 

Valparaiso and STL Indianapolis to determine possible solutions. STL Knoxville called you on January 5, to inform 

you of the situation and STL Valparaiso's willingness to cover the cost of rcsampling, if necessary. You suggested 
the use of particulate filters in place of the initial filters. Upon fwther consideration, you rcquestad that STL 

Knoxville forward the HNO3 solutions to Element One in Wilmington, NC. The solutions left STL Knoxville 

January 6, 2005 and were received at Element One on January 7, 2005. 

If you need further exp!anation of these events or have questions about this event, please do not hesitate to contact 

me. look forward to discass STL's capabilities, how they fit your analytical needs and tolearo from unf°rtunate 

circumstances. 

Sincerely, 

Sue Barto 
Service Center Manager 



Air Analysis, Inc. 
3904 Clarks Creek Road 

Plainfield, IN 46168 

Project NUCOR STEEL 

Lead 

EPA Methods 12 Analysis 

Analytical Repo• 
4417 

Element One, Inc. 
5022-C Wrightsville Av., Wilmington, NC 28403 
910-793-0128 FAX:910-792-6853 ellab@hotmail.com 



The following data for Analytical Repor• 4417 

has been reviewed for completeness, accuracy, 
adherence to method protocol, 

and compliance with quality assurance guidelines. 

Quality Assurance Review by: 

January 24, 2005 

Report Reviewed and Finalized By: 

Ken Smith, Laboratory Director 
January 24, 2005 



SUMMARY OF RESULTS 



SUMMARY OF RESULTS 

Summary of Impinger Analysis 

Run 1 Run 2 Run 3 Blank Run 3 Spike 
Element Total pg Total pg Total pg Total pg Recovery 

Lead, Average 47.7 9.32 0.590 < 0.3 105% 

Triplicate RSD 0.7% 0.3% 0.5% 1.0% 

Summary of Filter Analysis 

Run 1 Run 2 Run 3 Blank Run 3 Spike 

Element Total pg Total pg Total pg Total t•g Recovery 

Lead, Average 6.82 5.85 6.13 0.528 98% 

Triplicate RSD 3.5% 3.0% 2.7% 1.1% 



ANALYTICAL NARRATIVE 



Client 

Element One Analytical Narrative 

Analytes 

Air Analysis, Inc Element One #: 

Lead 

4417 

Client ID: Nucor Steel Analyst: DBW 

Method: 12 Dates Received 1/7 & 13/05 

Dates Analyzed 1/24/05 

Summary of Analysis 

The Method 12 samples were prepared and analyzed according to the method protocol. 
After digestion the samples were brought to volume of 100 ml. The digested samples 
were analyzed for on a PerkinEImer ELAN 6100 ICP-MS. 

Detection Limits 

The ICP-MS instrument reporting limit was 2.5 t•g/L for lead. 

Analysi, s QA/QC 

The spike recovery data and triplicate analyses relative standard deviations are 

summarized with the results. All QA/QC data was within the criteria of the method. 

Additional Comments 

The reported results have not been corrected for any blank values or spike recovery 
values. Nothing unusual was noticed with any of the samples or analyses. 



SAMPLE CUSTODY 





ANALYTICAL DATA 



elementOne AIR TESTING SAMPLE SUBMISSION FORM 

Project ID: Nucor Stee! 
Reference Method M-12 

Lab ID# 4417 

DUE DATE: 1/24/05 
Page 1 of 1 

Client Instructions: 
Per Mike Dicen viaphone: An a yze the mpingers and filters SEPARATELY. 
Report total ug for each fraction 

Sample Identification 
1 Impinger Run 1 
2 Impinger Run 2 
3 Impinger Run 3 
4 Impinger Blank 

5 Filter Run 1 
6 Filter Run 2 
7 Filter Run 3 
8 Filtei" Blank 

Analyses Requested: Pb .:i •.•'IOiI(C. •i( "• 3 '5 

Volume Marked Y/• Volume Loss Y/• ?. •p•/N 

4 

8 

Reference Method 

Method 12 

Element One, Inc. Form 118 Revision 6.0 



Dataset Report 

User Name: daphne.woodman 
Computer Name: ICPMS1 
Dataset File Path: c:\elandata\dataset\11905-2\ 
Report Date/Time: Monday, January 24, 2005 12:21:02 

Autosampler Position: 3 
The Dataset 

Time Sample ID Batch ID Read Type 
14:14:09 Wed 19-Jan-05 Blank Blank 
14:16:10 Wed 19-Jan-05 Standard Standard #1 
14:18:11 Wed 19-Jano05 Standard 2 Standard #2 
14:20:13 Wed 19-Jan-05 Standard 3 Standard #3 
14:22:14 Wed 19-Jan-05 Standard 4 Standard #4 
14:24:15 Wed 19-Jan-05 QC Std 1 QC Std #1 
14:26:17 Wed 19-Jan-05 QC Std 2 QC Std #2 
14:28:18 Wed 19-Jan-05 QC Std 3 QC Std #3 
14:30:19 Wed 19-Jan-05 ac Std 4 QC Std #4 
14:32:23 Wed 19-Jan-05 LRB Sample 
14:34:28 Wed 19-Jan-05 LRB s Spike 1 
14:36:34 Wed 19-Jan.05 4417-1 Sample 
14:38:40 Wed 19-Jano05 4417-2 Sample 
14:40:44 Wed 19-Jan-05 4417-3 Sample 
14:42:47 Wed 19-Jan-05 4417-3 S Spike 
14:44:50 Wed 19-Jan-05 4417-4 Sample 
14:46:54 Wed 19-Jan-05 4417-5 Sample 
14:48:57 Wed 19-Jan-05 4417-6 Sample 
14:51:00 We(/19-Jano05 4417-7 Sample 
14:53:04 Wed 19-Jan-05 4417-7 s Spike 
14:55:05 Wed 19-Jan-05 QC Std QC Std #1 
14:57:05 Wed 19-Jan-05 QC Std 4 QC Std #4 
14:59:10 Wed 19-Jan-05 4417-8 Sample 
15:01:10 Wed 19-Jan-05 QC Std QC Std #1 
15:03:11 Wed 19-Jan-05 ec Std 4 QC Std #4 
15:1 !:30 Wed 19-Jan-05 Blank 8lank 
15:13:30 Wed 19-Jan-05 Standard 

Standard #1 
15:15:31 Wed 19-Jan-05 Standard 2 Standard #2 
15:17:33 Wed 19-Jan-05 Star•dard 3 Standard #3 
15:19:35 Wed 19-Jan-05 Standard 4 Standard #4 
15:21:36 wed 19-Jan-05 QC Std 1 QC Std #1 
15:23:37 Wed 19-Jan-05 QC Std 2 QC Std #2 
15:25:38 Wed 19-Jan-05 QC Std 3 QC Std #3 
15:27:39 Wed 19-Jan-05 QC Std 4 QC Std #4 
15:29:44 Wed 19-Jan-05 LRB Sample 
15:31:49 Wed 19-Jan-05 LRB s Spike 
15:33:54 Wed 19-Jan-05 4417-1 Sample 
15:36:00 Wed 19-Jan-05 4417-2 Sample 
15:38:04 Wed 19-Jan-05 4417-3 Sample 
15:40:08 Wed 19-Jan-05 4417-3 s Spike 
15:42:11 Wed 19-Jan-05 4417-4 Sample 
15:44:14 Wed 19-Jan-05 4417-5 Sample 
15:46:17 Wed 19-Jan-05 4417-6 Sample 

Description Init. Quant Prep. Vol. Aliquot. Vol. Diluted 

Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc, 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 

Air Analysis Inc. 

Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc. 
Air Analysis Inc, 
Air Analysis Inc, 
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15:48:21 Wed 19-Jan-05 4417-7 Sample 
15:50:25 Wed 19oJano05 4417-7 S Spike 
15:52:25 Wed 19oJan°05 QC Std QC Std #1 
15:54:26 Wed 19-Jan°05 QC Std 4 QC Std #4 
15:56:30 Wed 19-Jan-05 4417-8 Sample 
15:58:31 Wed 19-Jan-05 QC Std QC Std #1 
16•00:31 Wed 19-Jan-05 QC Std 4 QC Std #4 
11:20:00 Mon 24°Jan-05 Blank Blank 
11:22:00 Mon 24-Jan-05 Standard 1 Standard #1 
11:24:01 Mon 24-Jan-05 Standard 2 Standard #2 
11:26:03 Mon 24-Jan-05 Standard 3 Standard #3 
11:28:05 Mon 24-Jan-05 Standard 4 Standard #4 
11:30:05 Mon 24-Jan-05 ac Std QC Std #1 
11:32:07 Mon 24-Jan-05 QC Std 2 QC Std #2 
11:34:08 Mon 24-Jan-05 QC Std 3 QC Std #3 
11:36:09 Mon 24-Jan-05 QC Std 4 QC Std #4 
11:38:14 Mort 24-Jan-05 LRB Sample 
11:40:19 Mort 24-Jan-05 LRB s Spike 
11:42:24 Mon 24-Jan-05 4417-1 Sample 
11:44:30 Mon 24-Jano05 4417-2 Sample 
11:46:34 Mon 24-Jan-05 4417-3 Sample 
11:48:37 Mort 24oJan-05 4417-3 S Spike 
11:50:40 Mon 24-Jan-05 4417-4 Sample 
11:52:44 Mon 24-Jan-05 4417-5 Sample 
11:54:47 Mon 24-Jan-05 4417-6 Sample 
11:56:50 Mon 24-Jan-05 4417-7 Sample 
11:58:54 Mon 24-Jano05 4417-7 S Spike 
12:00:54 Mon 24-Jan-05 QC Std QC Std #1 
12:02:55 Mon 24-Jan-05 QC Std 4 QC Std #4 
12:05:00 Mon 24-Jan-05 4417-8 Sample 
12:07:00 Mon 24-Jan-05 QC Std 1 QC Std #1 
12:09:01 Mon 24-Jan-05 QC Std 4 QC Std #4 
12:11:19 Mon 24-Jan-05 4417-7 X2 Sample 
12:13:24 Mon 24-Jan-05 4417-7 X2S Spike 
12:15:24 Mon 24-3an-05 ac Std QC Std #1 

12:17:25 Mon 24-Jan-05 QC Std 4 QC Std #4 

Air Analysis Inc. 

Air Analysis Inc. 

Air Analysis Inc. 

Air Analys=s 
Air Analys=s 
Air Analys•s 
Air Analys=s 
Air Analys•s 
Air Analys=s 
Air Analys=s 
Air Analysis 
Air Analys•s 
Air Analys•s 
Air Analys•s 

Air Analysis 

Air Analysis 
Air Analysis 
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Sample/Batch Report 

User Name: daphne.woodman 
Computer Name: ICPMS1 
Sample File: C:\elandata\Sample\Method 12.sam 
Report Date/Time: Monday, January 24, 2005 12:21:07 

A/S Loc. Batch ID Sample ID Description Sample Type 
10 LRB Air Analysis 
11 s LRB Air Analysis Spike- 
12 4417-1 Air Analysis 
13 4417-2 Air Analysls 
14 4417-3 Air Analysis 
15 s 4417-3 Air Analysis Spike- 
16 4417.4 Air Analysis 
17 4417-5 Air Analysis 
18 4417-6 Air Analysis 
19 4417-7 Air Analysis 
20 s 4417-7 Air Analysis Spike- 
21 4417-8 Air Analysis 
22 X2 4417-7 Air Analysis 
23 X2S 4417-7 Air Analysis Spike- 

Init, Quant. Prep. Vol. Aliquot VOL Diluted Vol, Solids Ratio 

Page 1 



•:'emo •tOne 

Analyst: __DBW 

ICP-MS RUN SHEET 4417 

Date: 1-19-05 Solid Samples I-I / Liquid Samp/es 

A/S 
Loc 

10 

11 

12 

13 

15 

16 

17 

18 

Batch 

# for 

sample 
sets 

Sample 
Lab ID 

Sample 
Description 

LRB 

Type 
Sample 
QC Spike 
QC Dup 
QC Reg 
Blank 

S 

Spike 
¢oncentratio 

Prep 
Volume 

(ml) 

i00 

LRB SS Table#l 100 

4417-1 S 100 

4417-2 S 100 

4417-3. 

4417-3 

4417-4 

S 100 

SS Table # 100 

S 100 

4417-5 

4417-6 

4417-7 

I00 

100 

100 

Aliquot 
(ml) 

Diluted 
to 

Volume 
(ml) 

Units 

4417-7 SS "table #1 100 

4417-8 S 100 

Recheck on 1/24/05 

LRB S 100 

LRB SS Table #1 100 

4417-1 S 100 

4417-2 S 100 

10 

I1 

12 

13 

[4 4417-3 S 100 

15 4417-3 SS Table#1 100 

16 4417-4 S 100 

17 4417-5 S 100 



,:'.,i•.•mentOne ICP-MS RUN SHEET 4417 

Analyst: __DBW__ Date: 1-19-05 Solid Samples [] / Liquid Samples 

23 

4417-6 

4417-7 

4417-7 

4417-8 

4417-7 

4417-7 

S 

S 

SS 

S 

S 

SS 

Spikes are post at 0.02mL of 25ppm spiking solutions lot 

Table # 

Table #1 

100 

100 

100 

100 

100 

100 

5.0 

5.0 10 

021404-ABC & F in a final volume of 10ml. 

Submitted for 
__QC: 

Re-Test 
R•ed: 

Resubmitted 
for • 

No: Yes: 

Date: Time: 

Element One, Inc. Form 126 Revision 0.0 

By: 

Comments: 

QC Review: I Date: 

QC Review: Date: 

Time: 

Time: 

By: 
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Method 6020 Multi Metals Summary Report 
Sample ID: Blank 
Sample Dat( Monday. January 24, 2005 11 
Sample Oescdption: 
Concentration Results 

Analyte Mass 
Rh 

p, =40 

Kr 

Replicales 
Concentration 

Meas. lntensConc. Mean Report Unit 

103 391460,9 ppb 
165 938511.3 ppb 
208 2909 ppb 
83 t07.7 ppb 

Concentration 

Method 6020 Multi Metals Summary Repeal 
Sample ID: Standard 
Sample Date Monday. January 24. 2005 11:22:00 

Sample Descdpgon: 
Concentration Results 

Analyte Mass 
Rh 

Kr 

Replicates 
Concentraltan 

Meas. lntens Conc. Mean Report Unit 

103 394611 ppb 
165 928838.7 ppb 
208 44084.5 0.94342 ppb 
83 90.2 ppb 

0.936532 

Concentration 

0.944347 

Concentralion 

0.949393 

Method 6020 Multi Metals Summap/Repor• 
Sample I£): Standard 2 
Sample Dale Monday, January 24, 2005 11:24:01 

Sample Descripltan: 
Concenkation Results 

Analyte Mass 
Rh 

I> He 
F Pb 

Replicates 
Concentration 

Meas, lnten• Conc. Mean Report Unit 

103 393694.6 ppb 
165 936654.2 ppb 
208 4346126.2 98.61091 ppb 
83 96.2 ppb 

97.863184 

Concentration 

98.250378 

Concentration 

99.719171 



Method 6020 Multi Metals Summary Report 
Sample IO: Standard 3 

Sample Date Monday, January 24, 2005 11:26:03 

Sample Deschption: 
Concentration Results 

Analyte Mass 
Rh 

I> HO 

Kr 

Replicates 
Concentration 

Meas, lnten• Conc. Mean Repod Unit 

103 378395 ppb 
165 919401 ppb 
208 22340120 516,67433 ppb 
83 127.7 ppb 

512.54341 

Concentration 

516.53282 

Concentration 

520.94676 

Method 6020 Multi Metals Summary Report 
Sample ID: Standard 4 

Sample Date Monday, January 24. 2005 11:28:05 

Sample Description: 
Concentration Results 

Ana•yte Mass 

Rh 

p Ho 

1" Pb 
Kr 

Replicates 
Concentration 

Meas. lntens Conc. Mean Repo• Unit 

103 436937.7 ppb 
165 1036575.2 ppb 
208 48342772 991.8018 ppb 
83 96.3 ppb 

994.36852 

Concentration 

993.28313 

Concentration 

987.75376 

Method 6020 Multi Metals Summary Report 
Sample ID: QC SId 

Sample Date Monday, January 24, 2005 11:30:05 

Sample Description: 
Concentration Results 

Analyte Mass 

Rh 

I> Ho 

Kr 

Replicates 
Concentration 

Meas. lntens Conc. Mean Repod Unit 

103 395817.2 ppb 
165 941154.7 ppb 
208 21569.5 0.42297 ppb 
83 85.7 ppb 

0.579235 

Concentration 

0.36756 

Concenlration 

0.322t05 



Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 2 
Sample Dat( Monday, January 24. 2005 11:32:07 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 
Ro 

F Ph 
Kr 

Replicates 
Concentration 

Meas, ln•ns Conc. Mean Repo• Unit 
183 392382.7 ppb 
165 936623.8 ppb 
208 47244.8 1.00689 ppb 
83 100 ppb 

1.018207 

Concentration 

0.993799 

1.008649 

Method 6020 Multi Metals Summary Repod 
Sample ID: QC Std 3 
Sample Dat( Monday, January 24, 2005 11:34:08 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

Kr 
Repllcates 
Concentration 

Meas. lnten• Conc. Mean Repod Unit 

103 362856.5 ppb 
165 883614 ppb 
208 8102509.9 194.948 •pb 
83 97,3 ppb 

195.06686 

Concentration 

195.08779 

Concentration 

194.68936 

Method 6020 Multi Melals Summary Repor• 
Sample ID: QC Std 4 
Sample Dat• Monday, January 24. 2005 11:36:09 

Sample Description; 
Concentration Results 

Analyte Mass 
Rh 

Kr 

Replicates 
Concentration 

Meas. lnten• Cone. Mean Repo• Unit 

103 392875.1 ppb 
165 951467.6 ppb 
208 4416293.2 98.65591 ppb 
83 94.5 ppb 

98.515932 

Concentration 

99.824741 

Concentration 

97.62707 



Method 6020 Multi Metals Summary Report 
Sample I0: LRB 
Sample Date Monday, January 24. 2005 11:36:14 

Sample Des• Air Analysis 
Concentration Results 

Analyte Mass 

Rh 

Ho 

Kr 

Replicates 
Concentration 

Meas. th•n• Conc. Mean Repo• Unit 

103 414524.2 ppb 
165 1000601.3 ppb 
208 15361.6 0.26076 ppb 
83 76.7 ppb 

0.304617 

Concentration 

0.244531 

Concentration 

0.233144 

Method 6020 Multi Metals Summary Repod 
Sample ID: LRB 

Sample E)at• Monday, January 24, 2005 11:40:19 

Sample Des= Air Analysis 
Concentralion Results 

Analyte Mass 

Rh 

HO 

Kr 

Replicates 
Concentration 

Meas. ln•n• Conc. Mean Repod Unit 

193 389035.4 ppb 
165 942638.3 ppb 
208 1940701 43.71831 pp• 
83 73.5 ppb 

43.503338 

Concentration 

43.625372 

Concentration 

44.026227 

Method 6020 Multi Metals Summary Report 
Sample ID: 4417-1 

Sample Dat• Monday, Janua•' 24, 2005 11:42:24 

Sample Des• Air Analysis 
Concentration Results 

Analyte Mass 

Rh 

p Ho 

Kr 

Replicates 
Concentration 

Meas. lntens Conc. Mean Repo• Unit 

103 399837 ppb 
165 978444.5 ppb 
208 21935323 478,68851 ppb 
83 80.7 ppb 

473.3592 

Concentration 

476,80374 

Concentration 

479.9026 



Method 6020 Mufti Metals Summary Report 
Sample ID: 4417-2 
Sample Dat{ Monday. January 24, 2005 11:44:30 
Sample Des• Air Analysis 
Concentra0on Results 

Analyte Mass 
Rh 

p' Ho 
l- Pb 

Kr 

Replicates 
Concentration 

Meas. lnten•Conc, Mean Report Unit 
103 309756.3 ppb 
165 758882.7 pph 
208 3327597 93.18662 ppb 
83 88 ppb 

93.037188 

Concentration 

93.000283 

Concentration 

93.522375 

Method 6020 Multi Metals Summary Report 
Sample ID: 4417-3 
Sample Oat• Monday. January 24. 2005 11:46:34 
Sample Des• Air Analysis 
Concentration Results 

Analy•e Mass 
Rh 

F Pb 
Kr 

Replicates 
Concentration 

Meas. lnten• Conc. Mean Report Unit 

103 402245,2 ppb 
165 959768.6 ppb 
204 269401.2 5.90363 ppb 
83 88.8 ppb 

5.886636 

Concentration 

5.939818 

5.884443 

Method 6020 Multi Metals Summary Report 
Sample ID: 4417-3 
Sample Date Monday, January 24. 2005 11:48:37 
Sample Des• Air Analysis 
Concenlration Results 

Analyte Mass 
Rh 

Kr 

Replicates 
Concentration 

Meas, lnten• Conc. Mean RepoR Unit 
103 368642.6 ppb 
165 876025.4 ppb 
208 2406986.5 58.37901 ppb 
83 75.7 ppb 

59,461515 

Concentration 

57.945462 

57.730038 



Method 6020 Multi Metals Summary Repod 
Sample IO: 4417-4 

Sample Dat( Monday, January 24, 2005 11:50:40 

Sample Des• Air Analysis 
Concentration Resu8s 

Analyte Mass 

Rh 

p. Ho 

Kr 

Replicates 
Concentration 

Meas. tntens Conc. Mean Repod Unit 

103 396443.5 ppb 
165 951891 ppb 
208 68047.5 1.45445 ppb 
83 81 ppb 

1.465581 

Concentration 

1.458955 

Concentration 

1.438817 

Method 6020 Multi Metals Summary Repod 
Sample ID: 4417-5 

Sample Date Monday, Janua• 24, 2005 11:52:44 

Sample Des, Air Analysis 
Concentration Results 

Analyte Mass 

Rh 

F" Ho 

Kr 
Replicates 
Concentration 

Meas. lnten• Conc. Mean Repo• Unit 

103 309814.4 ppb 
165 771514.6 ppb 
208 2477924.1 68.24394 ppb 
83 817.4 ppb 

66.988611 

Concentration 

71.032855 

Concentration 

66.710354 

Method 6020 Multi Metals Summary Report 
Sample ID: 441 

Sample Dal£ Monday, January 24, 2005 11:54:47 

Sample Des¢ Air Analysis 
Concentration Resulls 

Analyte Mass 

Rh 

Kr 

Replicates 
Concentration 

Meas. lnten• Conc. Mean Report Unit 

103 301923.4 ppb 
165 744214.8 ppb 
208 2050327.8 58.51319 ppb 
83 653.7 ppb 

57.143871 

Concentralion 

57.917258 

Concentration 

60.478449 



Method 6020 Multi Metals Summary Report 
Sample IO: QC Std 
Sample Date Monday, January 24, 2005 12:00:54 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

I> HO 
I- Pb 

Meas. lntens Conc. Mean Repod Unit 
103 489937.9 ppb 
165 1097390.4 ppb 
208 13725.2 0.20162 ppb 
83 107.7 ppb 

0.116055 

Concentration 

0.067009 

Concentration 

0.421791 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 4 
Sample Date Monday, January 24, 2005 12:02:55 
Sample Description: 
Concentration Results 

Analyte 
Rh 

F" 140 
F Pb 

Kr 
Replicates 
Concentration 

Mass Meas. lnten• Conc. Mean Repod Unit 
103 464341.5 ppb 
165 1066882.6 ppb 
208 4855912.2 96.729 ppb 
83 108.3 ppb 

96.455488 

Concenlralion 

96.695171 

Concentration 

97.036341 

Method 6020 Multi Metals Summary Report 
Sample ID: 4417-8 
Sample Date Monday, January 24, 2005 12:05:00 
Sample Des• Air Analysis 
Concentration Results 

Analyte Mass 
Rh 

p" Ho 

Kr 

Replicates 
Concentration 

Meas. lnten• Conc. Mean Report Unit 
103 396252.5 ppb 
165 1012304 ppb 
208 254475.2 5.28122 ppb 
83 238.3 ppb 

5.328981 

Concentration 

5.298655 

Concentration 

5.216032 



Method 6020 Multi Metals Summary Report 
Sample tD: QC Std 

Sample Oat*: Monday. January 24, 2005 12:07:00 

Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

1> HO 

F Ph 
Kr 

Replicates 
Concentralion 

Meas, lnten• Conc. Mean Report Unit 

103 481903.9 ppb 
165 1096369 ppb 
208 4640.2 0.02411 ppb 
83 93.7 ppb 

0.028399 

Concentration 

0.022128 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 4 

Sample Dat• Monday. January 24, 2005 12:09:01 

Sample Description: 
Concentration Results 

Analyte Mass 

Rh 

F" HO 

Kr 

Replicates 
Concentration 

Meas. ln•ns Conc. Mean Report Unit 

103 456539.2 ppb 
165 1055692.2 ppb 
208 4909496,2 98.84661 ppb 
83 108.7 ppb 

98.826993 

Concentration 

97.449819 

Concentration 

100.26302 

Method 6020 Multi Metals Summary Repor• 
Sample I0:4417-7 
Sample Date Monday, January 24, 2005 12:11:19 

Sample Des• Air Analysis 
Concentralion Results 

Analyte Mass 

Rh 

Kr 

Replicates 
Concentration 

Meas. lnten• Conc. Mean Repo• Unit 

103 420935.3 ppb 
165 1022470.7 ppb 
208 1476955.9 30.65381 ppb 
83 391 ppb 

29.817641 

Concentration 

31.498349 

Concentration 

30 64544 



Method 6020 Mulli Metals Summa•' Report 
Sample ID: 4417-7 
Sample Date Monday, January 24, 2005 12:13:24 
Sample Des• Air Analysis 
Concentration Results 

Analyte Mass 
Rh 

I> Ho 
I" Pb 

Replicates 
Concentration 

Meas. ln•n• Conc, Mean Repod Unit 
103 433709.7 ppb 
165 1061345,1 ppb 
208 3987005.1 79,82664ppb 
83 443 ppb 

80.931218 

Concentration 

78.134832 

Concentration 

80.413876 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 
Sample Date Monday, January 24, 2005 12:1524 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

p Ho 

Kr 

Replicales 
Concentration 

Meas. lntens Conc. Mean Report Unit 
103 481253.3 ppb 
165 1087546.5 ppb 
208 6778.7 0.06666 ppb 
83 •02.3 ppb 

0.080756 

Concentration 

0.065287 

Concentration 

0.053925 

Method 6020 Mulli Melals Summary Report 
Sample ID: QC Std 4 

Sample Date Monday, January 24, 2005 12:17:25 
Sample Description: 
Concentration Results 

Analyte Mass 
Rh 

Kr 

Replicates 
Concenlralion 

Meas, lnten• Conc. Mean Repod Unit 
103 467852.5 ppb 
165 1062876.2 ppb 
208 4851374,3 97.00291 ppb 
83 104,3 ppb 

96.470626 

Concentration 

97.202264 

Concentration 

97.335828 



Client 

Client ID: 

Method: 

Analytes 

Element One Analytical Narrative 

Air Analysis, Inc 

Nucor Steel 

12 

Lead 

•!• •r•e•un•e •: 4417 

uates p•!yz• :: 1/24/05 

Summary of Analysis 

The Method 12 samples were prepared and analyzed according to the method protocol. 
After digestion the samples were brought to volume of 100 ml. The digested samples 
were analyzed for on a PerkinEImer ELAN 6100 ICP-MS. 

Detection Limits 

The ICP-MS instrument reporting limit was 2.5 pg/L for lead. 

Analysis QA/QC 

The spike recovery data and triplicate analyses reiet•ve standard deviations are 

summarized with the results. All QNQC data was within the criteria of the method. 

Additional Comments 

The reported results have not been corrected for any blank values of spike recovery 
values. Nothing unusual was noticed with any of the samples or analyses. 

elementOne 



SUMMARY OF RESULTS 

Summary of Impinger Analysis 

Run 1 Run 2 Run 3 Blank 
Element Total IJg Total pg Total pg Total pg 

Lead, Average 47.7 9.32 0.590 < 0.3 
Triplicate RSD 0.7% 0.3% 0.5% 1.0% 

Run 3 Spike 
Recovery 

105% 

Summary of Filter Analysis 

Run 1 Run 2 Run 3 Blank 
Element Total IJg Total pg Total pg Total pg 

Lead, Average 6.82 5.85 6.13 0.528 
Triplicate RSD 3.5% 3.0% 2.7% 1.1% 

Run 3 Spike 
Recovery 

98% 

elementOne 



Project Number272 

PARTICULATE DETERMINATION 

FILTER 

Filter ID 

rl 

Run # Pre-Welght 

0.3252 

r2 2 0.3207 

r3 3 0.3253 

Post-Weight 

0.3254 

Not Gain 

0.0002 

0.3208 0.0001 

0.3253 0.0000 

BEAKER 

BeakerlD 

a 

b 

C 

Blank Beaker 

Run # 

2 

3 

Pre-Weight 

54.2952 

Post-Weight 

54.2985 

Net Gain 

0.0033 

56.3070 56.3113 0.0043 

54.1104 54.1171 0.0067 

54.1297 54.1308 0.0011 

TOTAL 

Totals Run # Filter Net Galn Beaker Net Gain 

1 0.0002 0.0022 0.0024 

2 0.0001 0.0032 0.0033 

3 0 0.0056 0.0056 

12 



beaker id Run # 

ff 1 

gg 2 

hh 3 

PM10 DETERMINATION 

MECL2 

Pre-Weight Post-Weight 

Nuc•r S•t 

Project Number272 

Net Gain 

54.7043 54.7070 0.0027 

55.7302 55.7326 0.0024 

53.7302 53.7326 0.0024 

Blank Beaker 

Beaker ID Run # 

Blank Beaker 

55.5913 

H20 

Pre-Weight 

55.5911 0.0002 

Post-Weight Net Gain 

ii 1 55.9913 56.0021 0.0108 

jj 2 55.3396 55.3426 0.0030 

kk 3 54.9506 54.9525 0.0019 

65.7911 65.7912 0.0001 

TOTAL 

Run # MECL2 H20 

1 0.0025 0.0107 

2 0.0022 0,0029 

3 0.0022 0.0018 

Totals 

0.0132 

0.0051 

0.004 

13 



APPENDIX V 

Nuc• •1 

Project Number272 
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APPENDIX VI 
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AAir Analysis, Inc. 

3904 Cla•e Creek Road 
Fla/nfleld, Ind/ana 46168 

(3•7) s37-85•4 
(317) 837-8518 fax 

Pitot Tube Calibration 
Referenc• 40CFR 60, Appendix A, Method 2, Section 2.1 

External Tubing Diameter. 0.95 centimeters 
Base to Opening Plane Distance (Pa): 1.2 centimeters 
Base to O enin Plane Distance Pb 1.2 centimeters 

Pa/Dt 1.26cm 1.05Dt < P < 1.50Dt 

Pb/Dt 1.26cm 

Angle a I 0 deg 
Anglea2 0deg 
Angle I• 1 1 deg 
Angle [• 2 1 deg 

z (cm) 0.0 

w (cm) 0.0 

Calibrated By: 

If all criteria are met, Pitot Coe•cient is 0.84 //••'• 
Date Calibrated: 

(0.9975cm 1.42cm) 
1.05Dt < P < 1.50Dt 
(0.9975cm 1.42cm) 

(• 1 and (z 2 < 10.0" 
a 1 and a 2 < I0.0" 
[I I and [i2 <5.0" 
II 1 and [• 2<5.0" 

z is less than 0.32cm 
(•/8 th') 

w is less than 0.08cm 
(1/32 nd') 

Pitot Coefficient:. 0.84 

February4,2004 

Thermocou•le Test 

ICE 33' 34" 
AMBIENT 74" 72" 

BOILING/HOT H20 160" 160" 



AAir Analysis, Inc. 

3904 Clarks Creek Road 
Plainfield, Indiana 46168 

(3•7) 837-85•4 
(317) 837-8518 fax 

Pitot Tube Calibration 
Reference: 40CFR 60, Appendix A, Method 2, Section 2.1 

External Tubing Diameter: 0.95 centimeters 
Base to Opening Plane Distance (Pa): 1.15 centimeters 
Base to Orenin • Plane Distance IPbl: 1.15 centimeters 

Pa/Dt 1.21cm 1.05Dt < P < 1.50Dt 

Pb/Dt 1.21cm 

Angle c• 1 0 deg 
Angle a 2 0 deg 
Angle 13 1 1 deg 
Angle [• 2 1 deg 

z (cm) 0,0 

w (cm) 0.0 

If all criteria are met, Pitot Coe•ficientis 0.84 

•a Date Calibrated: 

(0.9975cm 1.42cm) 
1.05Dt < P < 1.50Dt 
(0.9975cm 1.42cm) 

a 1 and a 2 < 10.0" 
(x 1 and a 2 < 10.0" 

I• 1 and I• 2 <5.0" 
[I 1 and I• 2<5.0" 

z is less than 0.32cm 

w is less than 0.08cm 
(1/32 nd') 

Pitot Coefficiene. 0.84 

February5,2004 

Thermocou 31e Test 

ICE 25' 
AMBIENT 71" 

BOILING/HOT H20 171" 

Probe Responsq 
26" 
72" 
172" 

T e st pe fro rmedb 
y.'••/•/ 

Date of test: February 5, 2004 



532-7474 

Certificate of Analysis 
EPA Protocol 

Performed according to EPA-600/R-97/121, Procedure GI 

Notice: This Cylinder is not to be used when pressure is under 150 pslg. 

Manufactured and certified at: 
Produced for customer: 

Linde Gas LLC 
Manmee Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
419-893-7226 

L1NDE COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

A31 
Tolerar,¢e: 5 % Relative 

Blend Type: EPA Protocol 

Cyl. Pressure: 2000 psig 
Gas: Nitrogen 

660 
1.00 % Relative 

Material: 2241 
EPA MISC 2 COMPONENT 

Production #: 100088590 
Lot #: 02499H4300YC 
Cylinder #: CC136537 
Expiration Date: 9/17i•6 
Shelf Life:" 

7446-09-5 Sulfur Dioxide CC13•66 GMI&. _• 50.40 ppm 01/30/2006 

7446-09-5 Sulfur Dioxide CC7797 GMIS 500.3 ppm 0910712006 

Thcrmo Nicolet AEM 
Horiba VIA-510 

AET0100218 FTER 07/13/2004 

4131546004 Non-Dispersive Infrared 07/16/2004 

All analyses are performed under controlled environmental condltions.This product is manufactured using equipment which h• 

been calibrated with NIST traceable, or equivalent, standards, weights, or equipment. 

Analytical report approved by Roy Yoder 



AGA 
Member or the Linde Gas Group 

Manufactured and certified at: 

Liade Gas LLC 
Maumee Specialty Gas Plant 

6421 Monclova Road 
MAUMEE OH 43537 
419-893-7226 

Certificate of Analysis 
EPA Protocol 

., 
Performed according to EPA-600/R-97/121, Procedure G1 

NotiCe: This Cylinder is not to be used when pressure is under 150 pslg. 
Produced for customer: 

(8oo) 
532-7474 

LINDE COLUMBUS INTER.BRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614 -443 -7487 

Material: 6651 
EPA SO2/AIR 100-4500 PPM 

Production #: 100081509 
Lot #: 02499A2180GK1 
Cylinder. #:: CC35190 
Expiration Date: 3/18/2006 
Shelf Life: 24 months 

A31 

Blend Tolerance: 5 % Relative 

Blend Type: EPA Protocol 

Cyl. Pressure: 1450 psig 
Balance Gas: Air 
cGA•... ._.660•-.-•-.-,'", 
Analytical Accuracy: 1.0 0 % Relative 

Confidence: 95 % 

* Recertification 
•:o=•-•.•:<•::•:•:• ,• •-•:.•i•?• •!• 

7446-09-5• Sulfur Dioxide 199 199 +/-..2 ppm 03/18/2004 

132259-10-0 Air Balance 03/18/2004 

••:•<•:•i"••'•i=••'-'"•"••:• •:•0%3°::'•"• SR'V"••i'6"•"IA 504.4 ppm 01/13/2009 
7446-09- 
7782-44-7 Oxygen CC73601 NTRM 20.89 % 05/29/2005 

::•::,•:t[•/¢ • 
•:•:!:•;i:;:i, •:i•i•,.:• •:::•::•::::•::•:::•:•:::::::•:•:.::•::• FTIR 03/15/2004 

Nicolet Magna 550 ACJ9300713 

This product is manufactured using equipment which has be•n calibrated with NIST traceable, equivalent, standards, weights, or equipment. 

Analytical report approved by Jim Healy 



Certificate of Analysis 
EPA Protocol 

Performed according to EPA-600/R-97/121, Procedure GI 

Notice: This Cylinder is not to be used when pressure is under 150 psig. 
Monufactured and certified at." 

AGA Gas, Inc. 
Maumee Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
419-893-7226 

Produced for customer: 

AGA COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443 -7487 

•,.lat eriah 6154 
EPA CO/N2 t0-99 PPM 

Production #: 
100076205 

Lot #: 02499K3280ZD 
Cylinder #: CC 175394 
Expiration Date: ii/12/2006 
Shell" Life: 36 months 

Blend Tolerance: 5 % Relative 

Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 350 

%- Reia•i've- 
t•den'ce: 95 •% 

630-08-0 Carbon Monoxide 59.8 59.5 ÷/- 0.6 ppm 11/12/2003 
Balance 1111212003 7727-37-9 Nitrogen 

j 

25.08 06/04/2004 6•'I•38•0 Carbon Monoxide CC38•[9 GMIS ppm 

630-08-0 Carbon Monoxide CC13630 GMIS 99.53 ppm 09/12/2005 

Horiba VIA-510. 568384012 Non-Dispersive Infrared 09/2612003 

This product is nlanufactured using equipment which has been calibrated with NIST traceable, or equivalettt, standards, weights, equipment. 

Analytical report approved by Jim Healy 



Certificate of Analysis- 
EPA Protocol •- 

Performed according to 
EPA-600/R.97/I•I, Procedure G1 

Notice: This Cylinder is not to be used when pressure is under 15d psig. 
Manufactured and certified at: 

AGA Gas, Inc. 
.,•--WIaumee Specialty Gas Plant 

6421 Monclova Road 
MAUMEE OH 43537 
419-893 -7226 

Produced for customer: 
AGA COLUMBUS INT•RBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

(coo) 
532.7474 

Material: 6154 
EPA CO/N2 10-99 PPM 

Production #: 100076206 
Lot #: 02499K3310UA. 
Cylinder #: CC167431 
Expiration Date: llTf2/2006- 
Shelf Life: 36 monks 

Blend Tolerance: 5 % Relative 
Blend Type: EPA Protocol 
Cyl, Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 350 
Analyffd•l-A•c-t•,•aify: ).•00 % R•lative 
Confidence: 95 % 

630-08-0 Carbon Monoxide 30.3 30.1 +/- 0.3 ppm 11/12/2003 
7727-37-9 Nitrogen Balance 11/12/2003 

•i•:•ii••••••.,,••,.::"•,• • •" •c•:'•" •" • e,•:• •.'.•.:, •'•':•i •.,. .i• 

630-08-0 Carbon Monoxide CC3859 GMIS 25.08 ppm 06/04/2004 
630-08-0 Carbon Monoxide CC13630 GMIS 99.53 ppm 09/12/2005 

Horiba VIA-510 568384012 Non-Dispersive Infrared 09/26/2003 

This product is manufactured using equipment which has been calibrated with NIST tra¢eable, or equivalent, standards, weights, or equipment. 

Analytical report approved by Jim Healy 



(8oo) 
532-7474 

Certificate of Analysis 
EPA Protocol 

Performed according to EPA-600/R-97/121, Procedure GI 

Linde Gas • 

Notice: This Cylinder is not to be used when presmare is under 150 psig. Manufactured and certified at." Produced for customer: 
Linde Gas LLC 
Maumee Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
419-893-7226 

LINDE COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

Materlah 6198 
EPA COIN2 100-999 

PPM A31 
Production #: 100087549 
Lot #: 02499H4030ZH 
Cylinder #: CC72257 

•'• 

Expiration Date: 811712007 
Shdf Life: 36 mo•' "" 

.................. •..•:.. . 

Blend Tolerance: 
Blend Type: 
Cyl. Pressure: 
•danc9 Gas: 

.Anal,v,ticai Aecui'acy: 
Confid6nce: ,! . 

5 % Relative 
EPA Protocol 
2000 psig 
Nitrogen 
350 •. 

1.00"% Relative 
95% 

•.,• •. 

630-08-0 Carbon Monoxide CC3813 G•S 501.8 ppm 09/05/2•5 
630-08-0 C•bon Monoxide CC41779 GMIS 99.58 ppm 09/12/2005 

Horib• VIA-510 568384012 Non-Dispersive Infrared 07/16/2004 

This product is nmnufactured using equipment which has been calibrated with NIST traceable, or equivalent, standards, weights, or equipment. 

•nalytical report approved by Roy Yoder 



AGA 
Member of the LInde Oss Group 

Certificate o -Analysis 
EPA Protocol 

Performed according to EPA-G00/R-97/121, Procedure Gl 

Notice: This Cylinder is not ¢o be used when pressure is under 150 psig. 
Manufactured and certified at: 

AGA Gas, Inc. 
Maumee Specialty Gas Plant 
6421 Manclova Road 
MAUMEE OH 43537 
419-893-7226 

Material: 6599 
EPA NO/N2 50-499 PPM 

Production #: 100062041 
Lot #: 02499A3090EE 
Cylinder #: CC150!05 
.Ex_•iration Date: 112312005 
Shdf Life: 24 months 

Produced for customer: 
AGA COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

Blend Tolerance: 5 % Relative 
Store/Use Temp: 35 to 90 F 

Blend Type:. EPA Protocol 
Cyl. Pressure: 2000 psig 
Balance G•: Nitragen 
CGA: 660 
Analytical Accuracy: 1--'.0-0 • 

Relative 

i0102-43-9 Nitric Oxide 75 

7727-37-9 Nitxogen Balance 01/23/2003 

N/A 2 NOx 74.6 ppm 0112312003 

•%•. ¢•.• .o.,•.,.-..• ••,•-.• •'•.• ND 11377 LS 100.9 ppm 1112112007 
10102-43-9 Nitric Oxide 
10102-43-9 Nitric Oxide CC120225 GMIS 20.35 ppm 11122/2004 

Horiba CLA-510SS 568093024 Chemiluminescence 

This product is manufactured usbzg equipment which has been calibrated with NIST traceable, or equivalent, standards, weights, or equipment. 

Analytical report approved by Jim Healy 



Memt:•¢ of the Llnde Gas Group 

Manufactured and certified at: 

Linde Gas LLC 
Maume¢ Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
419-893-7226 

(aoo) 
532-7474. 

Certificate of Analysis 
EPA Protocol 

performed according to EPA-600/R-97/121, Procedure GI 

Notice: This Cylinder is not to be used when pressure is under 150 pslg. 
Produced for cuSfomer: 

LINDE COLUMBUS INTERBRANCH 
450 GREENLAWN AVE 
COLUMBUS OH 43223 
USA 
614-443-7487 

Production #: 
Lot #: 
Cylinder #: 
Expiration Date: 
Shelf Life: 

Material: 6599 
EPA NO/N2 50-499 PPM 

100079435 
02,f•gA4220JA 

:" CC15q14'•. 
21412006 
24 months 

Blend Tolerance: 
Blend Type: 
Cyl. Pressure: 
Balance Gas: 
CGA: 
Analytical AccuraCy: 
Confidence: 

5 % Relative 
EPA Protocol 
20•0 psig 
Nitrogen 
660 
1.00 % Relative 

95 % 

10102-43-9 Nitric Oxide 150 156 +/- 2 ppm 02/04/2004 

7727-37-9 Nitrogen Balance 02104/2004 

10102-43-9 Nitric Oxide CC52960 GMIS 495.1 ppm 12/22/2005 

10t02-43-9 Nitric Oxide CC99263 GMIS 101.5 ppm 01/14/2006 

Horiba CLA,510SS 568093024 Chemiluminescence 1111912003 

This product is manufactured using 
equip:aent 

which has been calibrated with NIST traceable, or equivalent, standa•ts, weights, or equipment. 

Analytical report approved by Jim Healy 
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NAME 

COMPANY 
• I/=:' A/• .•,x• L'V•I 5 /'4JC COURSELOCAT[ON 

DATE 
•'•'C)¢-SKY (•(. F_f:• [• WIND .-• 

CARL KOONTZ ASSOCIATES 
SMOKE SCHOOL TRAINING FORM 

SUNGLASSES 

DISTANCE & DIRECTION TO STACK_ 

BLACK 

5 ;•33o 35!•o,•s 5o 55 

5-zo •0•5 •o •5 5o 55 
5 • z5 •o 35•o •5 5o 55 
5 • 25 3o 35•o •5 5o 5• 
5 zo z5 •0 35 •0 •5 50 55 
• •o 25 30 35 •o •5 50 55 

• zo 25•0 • •o •5 50 55 
5 zo zS]O ]5 • •5 • 5s 

15]20 25 30 35 •0 •5 •0 55: 
• zo z5 ]0 35 •0 • 50 55 
15 20•25 ]0 35 •0 k• 50 55 

•2• F5 3o 35 •o:•5 5o 55 

15 20 

ERROR 

60 65 70 75 80 85 $0 95 00• 
60 *,5 7o 7S uo 85 •o • oo, 
60 65 70 75 80 8• 90 ¢J5 •00 
60 65 70 7• 80 8• •0 •5 •00 
6o •5 7o •A•L KOONTZ ASSOGIATF8 
60 65 70 
60 65 70 ofNashvi•le, Tenne•ee 

60• 65 70 This is to acknowledge •at 

60 65 70 successfully pa•te•J•V•Emls= 
60 • 70 

trainin• on 

60 65 70 for a period of six (6) months from the d•' • of 

60 6• 70 cediflcation.= 
• 

•O ,• 7• instructor 
.- 

/0 

7o 
65 70 75 

DEVIATION 

5 70 75 o 85 90 •' 

65 I0 

• io 

65 70 

65 7n 

DEVIATION 



CARI• K00NT•' ASSOCIATES 
of Nashville, Tennessee 

s is to acl•owledge that 
A,q L.),4.V/_• 

tralnlngSUCCessfully p•ted I• V•I• EmisslOnSon •# £ 
and is qualified to evaluate Visible Emissions 

for a period of six (6) months from the date of 

cedification, 

Instructor 
• 



CAP•L KOONTZ ASSOCIATES 
SMOKE SCHOOL TRAINING FORM 

COMPANY 
•l• • •L•IS (•JC COURSELOCATION 

DATE 
•'•'U•SKY •( •(• • WIND • DISTANCE & OIRECTION TO STACK 

WHITE ERROR 
65 7o 75180185 •o •JlooJ 
65 70 751•0185 ¢)0 •}SJlO01 Z 

•s 70 7•, ,8o 85 90 9SllOOl 4 
65 7o 
6S 7O CARL KOONTZ ASSOCIATE3 
65 70 of Nashville, Tennessee 
65 70 This is to acknowledge that 

65 7 0 successfully part[cJl•te• Ig, VL•lhl•. Emllsl 
• 70 trainingon 5EP Z • 
67 70 
65 70 and is qualified to evaluate Visible Em;•', 

6 • 70 for a period of six (6) months from the 

65 70 Instructor 
65 70 v 

65 I0 75 BOLUS 90 95 i.O0 ¢0 
65 70 75 80!85 90 95 I00 Zl 

65 70 75 •0 B5 90 95 lO0 ZZ 

65 70 75 80 85 90 95•f00 Z.] 
65 70 75 80 •5 90 95 I00 ZW 

65 70 75 •0 85 90 95 I00 25 

DEVIATION / Io 
BLACK 

'C 

Iherebycertifythalfhe above readings 
•5 5O 

7• 
65 70 

DEV,ATION 
) ? 



CARL KOONTZ ASSOCIATES 
SMOKE SCHOOL TRAINING FORM 

NAME 
•'•(') •'• • •) .•7/£'•rt•l•-'t/• • RUN• 

/ SUNGLASSES 

DATE 
•'--3"•SKY •( •d R WIND • OlSTANCE&OIRECTIONTOSTACK 

WHITE 
',o'.s I0 5ii•¢@30 35 •0 45 50 55 

2 1oO15  -2o 5o ss • 5 io 5 2o •'(o')3-5 4o • 5o • 
,0.5 • 5 • Z5 0 35 •0 •5 50 55 • 0'5 10 •5 • 25 30 35 •0 •5 50 5• •o•o •5 •o •5 30 35 •0 •5 •o 55 : • IO (.20 25 30 35 •0 •S 50 55 

II 
• 

15 •0 •5 •0 •5 3o 35•o •5 
5 •o •5 20 25 3o 35 •o •5 •o •5 

•3 .0, 5 •o • zo • •o 35 •0 •5 50 55 
,0, 5 10•5 20 25 30 •5 •0 • 50 55 

•.5 'o',5 •o • zo • • 35 •o •5 5o 55 
16 10• 5 I0 • 2• F5 30 35 •0 •5 •0 55 
T7 10•5 •0,•5• • 30 35 •0 •5 5• 55 
I• 

]0•5 
I0 15 20•25 30•35• • •5 50 5• 

2o 
1015 • •5• • • 351•0 •5 50 55 

21 0 5 • 15 • 25 30 35•0 •5 5• 55 

22 • I0 15• 25 3o 35'•0 • •0 55 

• 20 

60!65 70 7slSoISS •0 •l•OOI 
6O 65 70 7S1•0185 •0   llOOl z 
60 65 70 7518OI85 90 9511oo1 3 
60 65 10 75180185 90 •51lOOl 4 
60 65 7O 
60 65 70 
60 65 7O 
6O 65 7O 
•0 65 70 
60 65 70 
60 J•' 70 
60•6• 70 
60 65 70 
60 65 70 

ERROR 
I 

/; 
•.. 

CARL KOONTZ ASSOCIATF 
of Nashville, Tenneseee 

1• This is to acknowledge that 
ohIAL.b 

successfully p•te• 
and is qualilied to evaluate Visible Eml•-' 

for • period of six (6) months from the 

BLACK 

'C 

41 
42 

hereby certify that Iheabove readings 

7O 
65 70 

DEVIATION 



CARL KOONTZ ASSOCIATES 
SMOKE SCHOOL TRAINING FORM 

COMPANY 
•1• •,•L•I• /•C COURSE LOCATION 

SUNGLASSES • II-='•" 
/•'., • •,/... /,'• J. 

BLACK 

DISTANCE & DIRECTION TO STACK• 

DEVIATION 

•of 
I 
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Nucor Steel Crawfordsville, IN 
Castrip LMS & Caster Stack Test Production Data 
December 2t, 2004 

Run 1:12:00 Noon 1:00 pm 

Heat Net Ladle Total Run Tons During 
Number Start End Tons Minutes Minutes Run 

Castrip 242006 11:53AM 12:54PM 114.0 61.0 54.0 100,• c 

LMS 
242004 11:56AM 1:01 PM 108.0 65.0 60.0 99.7 

Castrip 
Caster 

TOTAL TONS: 222.0 200.0 

Run 2:1:50 pm 2:50 pm 

Castdp 
LMS 

Castrip 
Caster 

Heat 
Number 
146351 

242006 

Start 
NetLadle 

End Tons 
126.0 

114,0 

Total 
Minutes 

86.0 

Run 
Minutes 

1:44 PM 

1:03 PM 

3:10 PM 

2:24 PM 81.0 

60.(• 

34.C 

Tons During 
Run 

87. 

47.• 

TOTAL TONS: 240.0 135.8 

Run 3:9:28 pm 10:34 pm 

Castrip 
LMS 

Castrip 
Caster 

Heat Net Ladle Total Run Tons During 
Number Start End Tons Minutes Minutes Run 

242017 9:24 PM 10:35 PM 105.0 71.0 66.0 97.E 

146355 9:37 PM 9:53 PM 109.0 76.0 57.0 81.• 

TOTAL TONS: 214.0 179.4 



AAIR ANALYSIS, INC 

3904 CLARKS CREEK ROAD 
• 
PLAINFIELD, INDIANA 46168 

TX: 317-837-8514 

FAX: 317-837-8518 

FACSIMILE TRANSMITTAL SHEET 

Mark Washer M. Dieen 
COMPANy: DATE: 

Nucor Steel 12/13/04 

FAX NUMBER: TOTAL NO. OF PAGES I'NCLUD•NG COVER: 765-364-5311" 3t, t-•7•o 1 

PHONE NUMBER: SENDER'S REFERENCE NUMBER: 
765-364-1323 

YOUR REFERENCE NUMBER: 
Information 

[] URGENT [] FOR REVIEW 
NOTES

[] PLEASE COMMENT 

Mark: 

Here's the information you requested: 

Caslrip Baghouse recorded every 15 minutes 
Fan Amps 

Run 1 86, 86, 72, 86 
Run 2 85.4, 73.2, 82.2,;71.! 
Run 3 79, 88, 73, 87 

Mike 

[]PLEASE REPLY []PLEASE RECYCLE 

Delta P i8".•)t 7.0, 4.1, 6.7 
7:7, 4.8, 7.2, 4.2 •6.6, 4.2, 7.7 

This facsimile is intended for the organizatiou/person(s) listed above. If you have received this Wansmitlal 
in error, please notify sender immediately. 



NUCOR STEEL CRAWFORDSVILLE 
LMF HEAT RECORD 

HEAT NO:_¢•2=/,•/.• AIM GRADE: 

FCE (E OR W):.•_,_._ LIQUIDUS: 

LADLE NO:. /z...• FINISH GRADE:. 
WEIGHT TAP PE 

D:•./_.• 

SAMPLE 

LMF -1 

LMF -2 

LMF -3 

LMF -4 

TIME C Mn P S Si 

C• • oI• o•'7 ,3,2-- 

DATE:/_.•/•--I o• 
POWER 

MELTER:_-=•- KWH INITIAL, 
1st 

OP:..•--- K3NH FINAL:. 
2nd OP: KWH USED: 

SL•G 

DEPTH 
ARRIVE: DEPART:. 

COLOR 
ARRIVE: DEPART: 

TEXTURE 
ARRIVE: DEPART: 

DLE ADDITION TIME 

•,1 SHOT 

STD F•Mn 

MED O FeMn 

AI WIRE (FT) 

Ca Si WIRE (FT) 

Fe Ca WIRE (FT) 

C WIRE 

AMOUNT 

EVENT 
FINISH TAP 

LADLE ON CAR 

IND STIR ON 
UNDER ROOF 
POWER ON 

TIME START TIME END 

TAP NO. 
TAP NO. 
TAP NO. • 
TAP NO. 

TAP NO. 

TAP NO. 
TAP NO. 

ARGON LANCE ON 

°F PPM 

.°F PPM 

J DEPARTURE 

TIME 
/,•.' • TEMPERATURE 

REMARKS 

QF-0019 9/12-97 



• 
• 

?- -/•t • .uco. s•,- c.•w•o,osw,,• 
,a• .• ,•co•o 

HEAT NO: •3- I 

FCE (E OR W):. 
LADLE NO: -'• 

AIM GRADE:. DATE: 
fo'• 

LIQUIDUS:. MELTER: 

FINISH GRADE:__ 1st OP: •__,.•_• 
WEIGHT TAPPED: {•G 2nd OP: 

POWER 

KWH INITIAL: 
K•NH FINAL: 

KWH USED:. 

SAMPLE 

LMF -1 

LMF -2 

LMF -3 

LMF -4 

TOTAL RESID 

SLAG 

DEPTH 
ARRIVE: DEPART: 

COLOR 
ARRIVE: DEPART: 

TEXTURE 
ARRIVE: DEPART: 

.ADLE ADDITION 

AI SHOT 

STD FeMn 

MED C FeMn 

AI WIRE (FT) 

Ca Si WIRE (FT) 

Fe Ca WIRE (FT) 

C WIRE 

TIME AMOUNT 

EVENT 
FINISH TAP 

LADLE ON CAR 

IND STIR ON 
UNDER ROOF 
POWER ON 

TIME START TIME END 

TAP NO. 
tt• • • TAP NO. 
• • ___L__ TAP NO. 
2,10 Z:Z.o TAP NO. 

TAP NO. 

TAP NO. 
Z.: •'•) .'•.(9(." L.- TAP NO. 

TAP NO. 

ARGON LANCE ON 

2'ZY 

TIMFJTEMP/OXYGEN 

2. It "Z• °F PPM 

°F .PPM 
°F PPM 

°F PPM 

°F PPM 

.°F .PPM 
°F PPM 

DEPARTURE TIME_•.• (,• 
TEMPERATURE 

REMARKS 

QF-0019 9/12-97 



• • Lh/t F 
NUCOR STEEL- CRAWFORDSVILLE 

LMF HEAT RECORD 

HEAT NO:,::•O/7 
FCE (E OR W): 

LADLE NO:_/_•__ 

AIM GRADE:. /o0•..•{ 
LIQUIDUS:. 

FINISH GRADE: 

WEIGHT TAPPED: /O• 

MELTER: •--• •-• 
1st OP:_•_=_ 
2nd OP: 

POWER 

KWH INITIAL:__ 
KWH FINAL: 

KWH USED: 

SAMPLE 

LMF-1 • ¢'• 01•" 

_MF -3 

LMF -4 

TOTAL RESID 

SLAG 

DEPTH 
ARRIVE: DEPART: 

COLOR 
ARRIVE:. DEPART: 

TEXTURE 
ARRIVE:_ 'DEPART: 

OLE ADDITION 

•1 SHOT 

STD FeMn 

MED C FeMn 

•,1 WIRE (FT) /(20 
Ca Si WIRE (FT) 

Fe Ca WIRE (FT) 

C WIRE 

TIME AMOUNT /(,•/•u• 

EVENT 

FINISH TAP 
LADLE ON CAR 
IND STIR ON 
UNDER ROOF 
POWER ON 

TIME START TIME END 

""/.• O•_ "• • • 
TAP NO. • • •TAPNO. 
TAP NO. 

"__• • • • 
TAP NO,  TAP NO. •,• 
TAP NO. 

• /•7 TAP NO. 

ARGON LANCE ON 

TiM EfTEMP/OXYGEN • 
"7 I • ,==•,==•...• °F PPM 

°F .PPM q'.q 3- "•J qll4 
°F .PPM 
°F PPM 

°F PPM 

_°F PPM 

•F PPM 

°F PPM 

f DEPARTURE 

TiME •.•_•__• TEMPERATUREj• 2• 
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Supreme 
Environmental Service Company 1426 West 29" Street Indianapolis, Indiana 46208 

S E X 0  Group (31 7)347-9590 FAX (3 17)347-9591 

REPORT on 
NOX and CO EMISSIONS 

Performed for: 
Nucor Steel 

Crawfordsville, IN 
Annealing Furnace #9 

on 08/24/01 

To the best of our knowledge, the data presented in this report is accurate and complete. 

by: 

Michael Dicen, Division Manager 



Nucor Steel 
Crawfordsville, IN 

SESCO Project No. 4 190 

1-1 PROJECT OVERVIEW 

SESCo Group was contracted by Nucor Steel located in Crawfordsville, Indiana to perform 
compliance test air sampling of Annealing furnace #9 on August 24, 2001. The objective of the 
testing was to determine NOx and CO emissions. The following personnel were involved with the 
testing program: 

SESCo 
SESCo 
SESCo 
SESCo 
Nucor Steel 
IDEM 

Andrew Young 
Milo Hatfield 
Michael Dicen 
Carlos Brown 
David Sulc 
Jed Wolkins 

The testing program included flow determination, nitrogen oxide (Method 7E), and carbon monoxide 
(Method 10). Below is a summary of the results: 

Table 1-1: 
Summary of Test Results 

Pollutant 

NOX 

NOx 1 11 :25-12% 1 47.75 1 0.1730 

NOx 

Time 
08/24/01 

09:02- 1 0:06 

Emission 
(IbsIMMb tu) 

10:16-11:16 

Averages 

Averages I 2.13 I 0.0056 I 0.0024 I 

Emission 
(PPM) 

46.43 

48.80 I 0.2055 

S E X 0  Group 

Emission 
(1 bs/h r) 

0.2369 

52.23 0.2068 



Nucor Steel 
Crawfordsville, IN 

2-1 RESULTS 

SESCO Project No. 4190 

Table 2-1: 
Annealing Furnace #9 Emissions 

Gas Conditions 

Ts Stack Temperature ("F) 

Bwo Moisture (volume %) 

3 2  Oxygen (dry volume %) 

C 0 2  Carbon Dioxide (dry volume %) 

Volumetric Flow Rate 

Qa Actual Conditions (acfm) 

Qstd Standard Conditions (dscfm) 

NITROGEN OXIDES 

ET Emission Rate (PPM) 

ET Emission Rate (Ibshr) 

Er Emission (IbshlMbtu) 

CARBON MONOXIDE 

ET Emission Rate (PPM) 

Er Emission Rate (Ibshr) 

Er Emission (IbsIMMbtu) 

Average 

676.2 1 

16.98 

10.4 

6.6 

1528.12 

590.14 

48.80 

0.2055 

0.093 1 

2.13 

0.0056 

0.0024 

SESCo Group 



Nucor Steel 
Crawfordsville, lN 

SESCO Project No. 4190 

3-1 METHODOLOGY 

The sampling followed procedures as detailed in U.S. Environmental Protection Agency (EPA) 
Methods 1-4, 7E, 10. The following table summarizes the methods: 

Summary of Sampling Procedures 

Title 40 CFR Part 60 Appendix A 
Method 1 "Sampling of Velocity Traverses for Stationary Sources" 
Method 2 "Determination of Stack Gas Velocity and Volumetric Flow Rate" 
Method 3 "Gas Analysis for the Determination of Molecular Weight" 
Method 4 "Determination of Moisture Content in Stack Gas" 
Method 7E "Determination of Nitrogen Oxide Emissions from Stationary Sources" 
Method 10 "Determination of Carbon Monoxide Emissions from Stationary Sources" 

SAMPLE POINT DETERMINATION 
Sampling point locations were determined according to EPA Reference Method 1. 

Table 3-1: 
Sampling Points 

Location Dimensions Ports Points per Port Total Points 
Annealing Furnace 13" ID 2 8 16 

SESCo Group 



Supreme - 
Environmental Service Company 1426 West 29" Street Indianapolis, Indiana 46208 

S E X O  Group (3 17)347-9590 FAX (3 17)347-9591 

NOX and CO EMISSIONS 
Performed for: 
Nucor Steel 

Crawfordsville, IN 
Annealing Furnace #13 

on 08/24/0 1 

To the best of our knowledge, the data presented in this report is accurate and complete. 

Respectfully Submitted by: 



Nucor Steel 
Crawfordsville, IN 

SESCO Project No. 4 19 1 

1-1 PROJECT OVERVIEW 

SESCo Group was contracted by Nucor Steel in Crawfordsville, Indiana to perform compliance test 
air sampling of Annealing furnace #13 on August 24, 2001. The objective of the testing was to 
determine NOx and CO emissions. The following personnel were involved with the testing program: 

SESCo 
SESCo 
SESCo 
SESCo 
Nucor Steel 
IDEM 

Andrew Young 
Milo Hatfield 
Michael Dicen 
Carlos Brown 
David Sulc 
Jed Wolkins 

The testing program included flow determination, nitrogen oxide (Method 7E), and carbon monoxide 
(Method 10). Below is a summary of the results: 

Table 1-1: 
Summary of Test Results 

1 NOx 1 14:02-15:02 1 44.61 1 0.1903 

Pollutant 

NOX 

NOX 

1 Averages 1 41.91 1 0.1674 

Emission 
(IbsJMMbtu) 

Time 
08/24/0 1 

09:4 1-1 0:4 1 

10:53-11:53 

I Averages 1 0.63 1 0.0015 1 0.0006 1 

SESCo Group 

Emission 
(PPM) 

34.06 

47.07 

Emission 
(Ibslh r) 

0.1 164 

0.1954 



Nucor Steel 
Crawfordsville, IN 

SESCO .Project No. 4 191 

2-1 RESULTS 

Table 2-1: 
Annealing Furnace Emissions 

Gas Conditions 

Ts Stack Temperature ("F) 

Bwo Moisture (volume %) 

0 2  Oxygen (dry volume %) 

C02 Carbon Dioxide (dry volume %) 

Volumetric Flow Rate 

Qa Actual Conditions (acfm) 

Qstd Standard Conditions (dscfm) 

NITROGEN OXIDES 

ET Emission Rate (PPM) 

ET Emission Rate ( l b sh )  

Er Emission (IbsIMMbtu) 

CARBON MONOXIDE 

ET Emission Rate (PPM) 

Er Emission Rate ( l b sh )  

Er Emission (IbsIMMbtu) 

SESCo Group 



P 

1 Nucor Steel SESCO Project No. 4 19 1 

1 Crawfordsville, IN 
i 

3-1 METHODOLOGY 

The sampling followed procedures as detailed in U.S. Environmental Protection Agency (EPA) 
Methods 1-4,7E, 10. The following table summarizes the methods: 

Summary of Sampling Procedures 

Title 40 CFR Part 60 Appendix A 
Method 1 "Sampling of Velocity Traverses for Stationary Sources" 
Method 2 "Determination of Stack Gas Velocity and Volumetric Flow Rate" 
Method 3 "Gas Analysis for the Determination of Molecular Weight" 
Method 4 "Determination of Moisture Content in Stack Gas" 
Method 7E "Determination of Nitrogen Oxide Emissions from Stationary Sources" 
Method 10 "Determination of Carbon Monoxide Emissions from Stationary Sources" 

SAMPLE POINT DETERMINATION 
Sampling point locations were determined according to EPA Reference Method 1. 

Table 3-1: 
Sampling Points 

Location Dimensions Ports Points per Port Total Points 
Annealing Furnace 13" ID 2 8 16 

S E X 0  Group 



Supreme 
Environmental Sewice Company 1426 West 29- Street Indianapolis, Indiana 46208 

SESCo Group (3 1 7 ) ~ ~ - 9 5 9 0  FAX (3 17)347-9591 

REPORT on 
NOX and CO EMISSIONS 

Performed for: 
Nucor Steel 

Crawfordsville, IN 
Annealing Furnace #15 

To the best of our knowledge, the data presented in this report is accurate and complete. 

Respectfully Submitted by: 

-. 

Michael Dicen, Division Manager 



Nucor Steel SESCO Project No. 4 192 
crawfordsville, IN 

1-1 PROJECT OVERVIEW 

SESCO Group was contracted by Nucor Steel in Crawfordsville, Indiana to perform compliance test 
air sampling of Annealing furnace #I5 on August 23, 2001. The objective of the testing was to 
determine NOx and CO emissions. The following personnel were involved with the testing program: 

SESCo 
SESCo 
Nucor Steel 
IDEM 

Andrew Young 
Milo Hatfield 
David Sulc 
Jed Wolkins 

The testing program included flow determination, nitrogen oxide (Method 7E), and carbon monoxide 
(Method 10). Below is a summary of the results: 

Table 1-1: 
Summary of Test Results 

Pollutant Time Emission 1 08/23/01 

NOx 

NOx 

Emission 
(I bs/h r) 

NOx 

I Averages 1 0.70 1 0.0017 1 0.0007 1 

Emission 
(I bs1MMbtu) 

09:41-10:41 

10:53-11:53 

Averages 

SESCo Group 

1 

14:02-15:02 

52.76 

55.33 

51.89 

47.58 

0.3202 

0.23 10 

0.2229 

0.0936 

0.0982 

0.1 174 

0.0902 

0.0788 



Nucor Steel 
Crawfordsville, IN 

SESCO Project No. 4 192 

2-1 RESULTS 

Table 2-1: 
Annealing Furnace Emissions 

Gas Conditions 

Ts Stack Temperature ("F) 

Bwo Moisture (volume %) 

0 2  Oxygen (dry volume %) 

C 0 2  Carbon Dioxide (dry volume %) 

Volumetric Flow Rate 

Qa Actual Conditions (acfrn) 

Qstd Standard Conditions (dscfin) 

NITROGEN OXIDES 

ET Emission Rate (PPM) 

ET Emission Rate (lbsthr) 

Er Emission (IbdMMbtu) 

CARBON MONOXIDE 

ET Emission Rate (PPM) 

Er Emission Rate ( I b s h )  

Er Emission (IbsIMMbtu) 

SESCo Group 



Nucor Steel 
Crawfordsville, IN 

SESCO Project No. 4192 

3-1 METHODOLOGY 

The sampling followed procedures as detailed in U.S. Environmental Protection Agency (EPA) 
Methods 1-4,7E, 10. The following table summarizes the methods: 

Summary of Sampling Procedures 

Title 40 CFR Part 60 A~pendix A 
Method 1 "Sampling of Velocity Traverses for Stationary Sources" 
Method 2 "Determination of Stack Gas Velocity and Volumetric Flow Rate" 
Method 3 "Gas Analysis for the Determination of Molecular Weight" 
Method 4 "Determination of Moisture Content in Stack Gas" 
Method 7E "Determination of Nitrogen Oxide Emissions from Stationary Sources" 
Method 10 "Determination of Carbon Monoxide Emissions from Stationary Sources" 

SAMPLE POINT DETERMINATION 
Sampling point locations were determined according to EPA Reference Method 1 

Table 3-1: 
Sampling Points 

Location Dimensions Ports Points per Port Total Points 
Annealing Furnace 13" ID 2 8 16 

SESCo Group 



INDIANA DEPARTMENT OF E W f  RONMENTAL MANAGEMENT 
Indianapolis 

OFFICE MEMORANDUM 

To : Jay Patterson 

From: Jarrod Fisher~c? 
Marie Luce j'ylqw 

Date: December 1 7 ,  2001 

Thru: Ed Surla Ad' 
Subject : Nucor Steel 

~rawfordsville, Indiana 
Source ID No. 107-00038 
Permit ID No. SSM 107-12143-00038 

The subject company has submitted a report concerning the stack emissions testing at the 
subject source. The tests were conducted by Sesco Group, Inc. The purpose of the testing 
was to determine compliance status of the batch annealing furnaces with regards to the 
emission limitations stated below. The protocols were approved by ~uentin Flory and Marir 
Luce and the field tests were observed by Marie Luce and Jed ~olkins. I have reviewed thi: 
report and found the sampling procedures used and results to be acceptable to this Office 
A copy of the test report is filed in the Compliance Data Section. The following is a 
summary of the test results: 

Annealing Furnace #1 
Date of test: June 6, 2001 
Identification and Unit No. of Facilities Tested: Batch Annealing Furnace #1 
Pollution Control Equipment: Natural Gas fired burners use low-NOx technology 
Operating Parameters: N/A 
Pollutants: NOx, CO 
Test methods: 1 - 4 ,  7E, 10 

Maximum Rated Capacity: 4 . 8  MM~tu/hr 
CP #107-12143 Condition No. D.6.7 (c 
CP #107-12143 Condition No. D.6.7 (d 

NOx ~imit (326 IAC 2-2) : 0 . 1 0  lbs/MM~tu 
.) co Limit (326 IAC 2 - 2 )  : 0.084 I ~ S / M M B ~ U  

NOx CO Heat Input 
Emissions Emissions Rate 
( l b / ~ ~ ~ t u )  (I~/MMB~u) (~M~tu/hr) 

Run 1 0.0731  0 .0035  3 .77  
Run 2  0.0837 0 .0035 3 . 6 1  
Run 3 0.0895 0 .0029 3 -21 
Average 0 .0821  0.0033 3.53 

Annealing Furnace #9 
Date of test: August 24, 2001 
Identification and Unit No. of Facilities Tested: Batch Annealing Furnace #9 
Pollution Control Equipment: Natural Gas fired burners use low-NOx technology 
Operating Parameters: N/A 
Pollutants: NOx, CO 
Test methods: 1-4, 7E, 1 0  

Maximum Rated Capacity: 4 . 8  MM~tu/hr 
CP #107-12143 Condition No. D.6.7  ( c )  NOx Limit (326 IAC 2-2): 0 .10  lbs/MMBtu 
CP #107-12143 Condition No. D.6 .7  (d) CO Limit (326 IAC 2 - 2 ) :  0.064 lbs/MM~tu 

NOx CO Heat Input 
Emissions Emissions Rate 
(I~/MMB~u) ( l b / ~ ~ ~ t u )  (~MBtu/hr) 

Run 1 0.0800 0.0027 3 . 8 5  
Run 2 0 .1083  0 .0015 2.94 
Run 3 0 .0915  0 .0030 2 . 0 2  
Average 0.0932 0.0024 2.94 



Annealing Furnace #13 
Date of test: Auqust 24, 2001 
Identification and Unit No. of Facilities Tested: Batch Annealing Furnace #13 
Pollution Control Equipment: Natural Gas fired burners use low-NOX technology 
Operating Parameters: N/A 
Pollutants: NOx, CO 
Test methods: 1-4, 7E, 10 

Maximum Rated Capacity: 4.8 MMBtu/hr 
CP #107-12143 Condition No. D.6.7 (c) NOx Limit (326 IAC 2-2): 0.10 ~ ~ S / M M B ~ U  
CP #107-12143 Condition No. D.6.7 (dl CO Limit (326 IAC 2-2): 0.084 lbs/~MBtu 

NOx CO Heat Input 
Emissions Emissions Rate 

Run 1 
Run 2 0.0636 0.0001 3.67 
Run 3 0.0756 0.0008 2.98 
Average 0.0687 0.0006 3.55 

Annealing Furnace #15 
Date of test: Auqust 23, 2001 
  dent if ication and Unit No. of ~acilities Tested: Batch Annealing Furnace #15 
Pollution Control Equipment: Natural Gas fired burners use low-NOx technology 
Operating Parameters: N/A 
Pollutants: NOx, CO 
Test methods: 1-4, 7E, 10 

Maximum Rated Capacity: 4.8 MM~tu/hr 
CP g107-12143 Condition No. D.6.7 (c) NOx Limit (326 IAC 2-2): 0.10 lbs/MMBtu 
CP #107-12143 Condition No. D.6.7 (d) CO Limit (326 IAC 2-2): 0.084 lbs/MMBtu 

NOx CO Heat Input 
Emissions Emissions Rate 
( l b j ~ ~ ~ t u )  (I~/MMB~u) (MMBtu/hr) 

Run 1 0.0820 0.0006 3.64 
Run 2 0.0925 0.0005 3.31 
Run 3 0.0793 0.0010 1.79 
Average 0.0846 0.0007 2.92 

STATUS : In Compliance 

Note: There are 18 identical natural gas-fired batch annealing furnaces at Nucor Steel 
in Crawfordsville. Permit Condition D.6.4 (a) requires Nucor to perform NOx and CO 
testing on "at least four (4) batch annealing furnaces within 60 days after achieving 
maximum capacity, but no later than 180 days after initial start-up". 

cc: J. Fisher, IDEM 
M. Luce, IDEM 
D. Sekula, IDEM 
M. Stuckey- IDEM office of Enforcement 
WPS/General Files, Montgomery Co. 



Supreme 
Environmental Service Company 1426 West 29" Skeet ~ndiana~o~is ,  Indiana 46208 

S E X 0  Group (3 17)347-9590 FAX (3 17)347-959 1 

REPORT on 
NOx and CO EMISSIONS 

Performed for: 
Nucor Steel 

Craw$ordsville, IN 
Annealing Furnace 

on 06/06/01 

To the best of our knowledge, the data presented in this report is accurate and complete. 

Respecthlly Submitted by: 

Michael Dicen, Division Manager 



Jul 1 6  01 12: l a p  

STACK EMISSION SUMMARY 

SOURCE TESTED: 
COMPANY NAME: 
DATE OF TEST: 

- - - - - -. - -- 

NOx Emissions 
PPM 

lbslhr 
IbsIMMbtu 

CO Emissions 

PPM 

Ibslhr 

IbslMMbtu 

Avg. Stack Vol. Flow Rate 

ACFM 

DSCFM 

Avg. Stack Temp. 
Stack Gas Velocity 

Avg. Velocity Head 
Avg. Sq. Rt of Delta P 

% Moisture of Stack Gas 
Sample Volume 

Annealing Furnace 
Nucor Steel 
061061200 1 - - 

Run I 
.. .- 

Run 2 Run 3 
-. .--- . 

47.1 1 53.95 57.69 
Average - 

52 91 

0.3590 
0.0821 

3.50 

0.0147 

0.0033 

2572 87 

956 13 

764 50 
46 52 



Nucor Steel 
Crawfordsville, IN 

SESCO Project No. 41 83 

2-1 RESULTS 

Table 2-1: 
Annealing Furnace Emissions 

Gas Conditions 

Ts Stack Temperature ("F) 

Bwo Moisture (volume %) 

0 2  Oxygen (dry volume %) 

C02 Carbon Dioxide (dry volume %) 

Volumetric Flow Rate 

Qa Actual Conditions ( a c h )  

Qstd Standard Conditions (d sch )  

NITROGEN OXIDES 

ET Emission Rate (PPM) 

ET Emission Rate (Ibsthr) 

CARBON MONOXIDE 

ET Emission Rate (PPM) 

ET Emission Rate (Ibslhr) 

SESCo Group 



Nucor Steel 
Crawfordsville, IN 

3-1 METHODOLOGY 

SESCO Project No. 41 83 

The sampling followed procedures as detailed in U.S. Environmental Protection Agency (EPA) 
Methods 1-4, 7E, 10. The following table summarizes the methods: 

Summarv of S a m ~ l i n g  Procedures 

Title 40 CFR Part 60 Appendix A 
Method 1 "Sampling of Velocity Traverses for Stationary Sources" 
Method 2 "Determination of Stack Gas Velocity and Volumetric Flow Rate" 
Method 3 "Gas Analysis for the Determination of Molecular Weight" 
Method 4 "Determination of Moisture Content in Stack Gas" 
Method 7E "Determination of Nitrogen Oxide Emissions fiom Stationary Sources" 
Method 1 0 "Determination of Carbon Monoxide Emissions fiom Stationary Sources" 

SAMPLE POINT DETERMINATION 
Sarnphg point locations were detennined according to EPA Reference Method 1. 

Table 3-1: 
Sampling Points 

Location Dimensions Ports Points per Port Total Points 
Annealing Furnace 13" ID 2 8 16 

SESCo Group 



Nucor Steel 
Crawfordsville, IN 

SESCO Project No. 41 83 

3-2 METHODOLOGY 

SAMPLE AND VELOCITY TRAVERSE - EPA METHOD 1 
Method 1 was used for the representative measurement of pollutant emissions and/or total volumetric 
flow rate. A measurement site where the effluent gas stream, flowing in a known direction is selected 
and divided into a equal number of areas. A traverse point is then located within each of these equal 
areas. Sampling or velocity measurement is performed at a site located at least eight stack or duct 
diameters downstream and two diameters up stream ffom any flow disturbance such as a bend, 
expansion, contraction, or visible flame. If necessary, an alternative location may be selected at a 
position at least two stack or duct diameters downstream and one half diameter upstream ffom any 
flow disturbance. 

VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2 
EPA Method 2 was used to determine the gas velocity and flow rate at both the inlet and outlet 
locations. Each set of velocity determinations included the measurement of gas velocity pressure and 
gas temperature at each of the Method 1 determined traverse points. The velocity pressures were 
measured with a Type S pitot tube. Gas temperature measurements were made with a Type K 
thermocouple and digital pyrometer. 

GAS COMPOSITION AND MOLECULAR WEIGHT - EPA METHOD 3 
In order to determine the oxygen and carbon dioxide concentrations, a sample of gas was obtained 
and analyzed in accordance with EPA Method 3. The gas sample was collected using an Orsat 
analyzer. The results were used to determine gas molecular weight. 

MOISTURE CONTENT - EPA METHOD 4 
The flue gas moisture content at the testing locations was determined iri accordance with EPA 
Method 4. The moisture was determined by quantitatively condensing moisture in the chilled 
impingers and silica absorbtion. The amount of moisture condensed was determined gravimetrically. 
A dry gas meter was used to measure the volume of gas sampled. Moisture content is used to 
determine stack gas velocity. 

NITROGEN OXIDE CONCENTRATION - EPA METHOD 7E 
A gas sample is continuously drawn fiom the stack and a portion of the sample is conveyed to a 
chemiluminescent analyzer for NOx concentration determination. The wet stack gas is "dried," 
before analysis, by a chilled condenser. EPA protocol 1 gases are used to calibrate the instrument, 
as well as run system checks. 

CARBON MONOXIDE CONCENTRATION - EPA METHOD 10 
A continuous gas sample is drawn fiom the stack and a portion is conveyed to a tedlar bag for carbon 
monoxide concentration determination at a laboratory. The wet stack gas is "dried," before analysis, 
by a chilled condenser. EPA protocol 1 gases are used to calibrate the laboratory instrument. 

SESCo Group 



Nucor Steel 
Crawfordsville, Indiana 
Permit Reviewers: Michele M. Williams, lryn Calilung, and Nisha Sizemore 

SECTION D.6 FACILITY OPERATION CONDITIONS 

Page 32 of 37 
Significant Source ModificationIPSD 

NO. 107-1 21 43-00038 

11 Facility Description 1326 IAC 2-7-5(15)] II 
Eighteen (18) natural gas-fired batch annealing furnaces, utilizing propane as a backup fuel. 
Each batch annealing furnace shall be equipped with low-NOx burners and shall not exceed a 
maximum heat input rate of 4.8 MMBtu per hour. These units can handle the product from 
both the existing continuous caster line and the continuous strip caster line to be installed as 
described above. 

(The information describing the process contained in this facility description box is descriptive 
information and does not constitute enforceable conditions.) II 

Emission Limitations and Standards 

D.6.1 Nitrogen Oxides (NOJ and CO Emission Limitations 
Pursuant to 326 IAC 2-2 (PSD Requirements), the eighteen (1 8) batch annealing furnaces shall - . . 

comply with the fo~lowin~~re~uirements: 
- 

(a) Each batch annealing furnace shall be equipped with low-NOx burners; 

(b) Each batch annealing furnace shall utilize natural gas as the primary fuel and may utilize 
propane as a backup fuel; 

> (c) The NOx emissions from each batch annealing furnace shall not exceed 0.10 pounds 
Der MMBtu; and 

':-> (d) ;he CO emissions from each batch annealing furnace shall not exceed 0.084 pound per 
MMBtu. 

D.6.2 Sulfur Dioxide (SO,) Emission Limitations 
Pursuant to 326 IAC 2-2 (PSD Requirements), the above-mentioned additional batch annealing 
furnaces shall utilize natu-ral gas as the primary fuel and may utilize propane as a backup fuel.- 

Compliance Determination and Monitoring 

D.6.4 Performance Testing 
(a) Pursuant to 326 IAC 2-1 .I -1 1 and 326 IAC 2-2, the Permittee shall perform NOx and CO . , 

compliance stack tests on at least four (4) batch annealing furnaces within 60 days after 
achieving maximum capacity, but no later than 180 days after initial start-up. 

(b) All compliance stack tests shall be repeated at least annually until such time that the 
Part 70 permit for this source is in effect. 

(c) IDEM, OAQ retains the authority under 326 IAC 2-1 -4(f) to require the Permittee to 
perform additional and future compliance testing as necessary. 

D.6.5 Vendor Certification 
The Permittee shall submit with the affidavit of construction (Condition B.5(a)) the vendor 
guarantees for the above-mentioned batch annealing furnaces to demons&a?e compliance with 
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