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PREFACE 

I ,  Fred H.  Guenther, do hereby certify that the source emissions testing conducted at Steel 
Dynamics, Inc., Bar Products Division near Pittsboro, Indiana was performed in accordance with 
the procedures set forth by the United States Environmental Protection Agency, and that the data 
and results submitted within this report are an exact representation of the testing. 

Fred H.  Guenther 
Test Supervisor 

I, Fred H. Guenther, do hereby attest that all work on this project was performed under my direct 
supervision, and that this report accurately and authentically presents the source emissions testing 
conducted at Steel Dynamics, Inc., Bar Products Division near Pittsboro, Indiana. 

Fred H. Guenther 
Test Supervisor 



SOURCE EMISSIONS COMPLIANCE TESTING 
EPA Methods 1 ,2 ,3 ,3A,  4, 5, 7E, 12, 25A and 202 

Performed on the 
Electric Arc Furnace 

Baghouse Outlet (Exhaust Stack) 
and 

EPA Method 7E 
Performed on the 
Reheat Furnace 
Exhaust Stack 

at 
Steel Dynamics, Inc. 

Bar Products Division 
Pittsboro, Indiana 

October 27-28, a00'f 

Project No. 04-T-294 

1.0 INTRODUCTION 

This report presents the results of the source emissions compliance testing conducted by 

GuentherIShackelford Associates (GISA) for Steel Dynamics, Inc. (SDI), Bar Products 

Division near Pittsboro, Indiana. 

The primary purpose of this testing program was to: 

1. Obtain and analyze Electric Arc FurnaceILadle Metallurgical Furnace 

Baghouse exhaust samples for PMlO (particulate matter 5 10 microns in 

diameter); particulate matter and condensable particulate matter; and lead 

(Pb) to assess compliance with air permit limits. 

2. Extract gas samples from the Electric Arc FurnaceILadle 
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MetallurgicalFurnace Baghouse exhaust to assess compliance with air 

permit limits for volatile organic compounds and nitrogen oxides (NOx). 

3. Extract gas samples from the Reheat Furnace exhaust to assess compliance 

with air permit limits for nitrogen oxides (NOx). 

GISA's responsibility was to collect and analyze PM, CPM and Lead samples, evaluate 

CEMS opacity data and IAP for SO,, NO,, and CO, and perform data reduction for 

emission concentrations determination. SDI's responsibility was to maintain process 

operating parameters and to provide process operating data per compliance test 

requirements. 

The following report provides information pertaining to the SDI Bar Products Division 

operations, emissions testing and analytical - =  results. 

The compliance tests for the EAFILMS Baghouse Outlet (Exhaust Stack) were performed 

on Wednesday, October 27 and Thursday, October 28,2004. Testing on the RF Exhaust 

Stack was performed on Wednesday, October 27 and Thursday, October 28, 2004. 

The following requirements were specific for the testing program: 

1. Equipment calibrations performed and calibration data provided. 

2. Testing was performed consistent with the requirements of SDI's air permit 

(SSMIPSD 063-16628-00037). 



3 .  Test runs were performed at each sampling location as follows: 

EAF/LMS Baghouse Stack 

PMlO/PM - Three (3) four-hour runs 

Lead - Three (2) two-hour runs 

VOC and NOx - Three (3) one-hour runs 

Reheat Furnace Exhaust Stack 

NOx Three (3) one-hour runs 

4.  A Land Premier 4500 Opacity Monitor recorded stack opacity on a 

continuous basis throughout the test period. 

5. Process manufacturing capacities and control devices were maintained at 

required operating conditions. Production rates and control device 

operational data were recorded during the emissions testing periods. 

6. All testing and analyses were performed in accordance with current U.S. 
- ' 

Environmental Protection Agency (USEPA) test methodologies and 

analytical procedures for PM, NO,, Lead, VOC, metals and CPM 

emissions determinations. 

7. Applicable Emissions Limits 

EAFILMS BAGHOUSE STACK AIR PERMIT EMISSION LIMITS 

PMlO - 0.0052 grains per dry standard cubit foot (grldscf) 

PM - 0.0018 grldscf 

Opacity - 3%, as a six-minute average 

Lead - 0.134 lb/hr 



NOx - 43.75 lblhr or 0.35 Iblton 

VOC - 11.5 lblhr or 0.09 lblton 

REHEAT FURNACE STACK 

NOx - 0.08 IbIMMBtu 

Note: EPA Method 5 (PM) and 201A1202 (PM,,/CPM) testing were not required to be 

performed in this case because all of the PM emissions from the EAFlLMS Baghouse 

Stack are assumed to be #10 microns in particle size. Therefore, only EPA Method 51202 

(PMICPM) sampling was conducted per IDEM'S approval. 

The emissions testing program was supervised by G/SA, whose headquarters is in Crown 

Point, Indiana. In addition to emissions testing, G/SA also performed: 

1. Stack gas flow rate, moisture content, carbon dioxide (CO,), and oxygen 

(0,) determinations for the EAF/LMS Baghouse Stack exhaust. 

2. All required pretest and post-test analytical equipment calibrations; 

3.  Data collection and reduction, and final report preparation. 

4. The Lead analyses were subcontracted by G/SA's analytical broker, 

Sampling & Analytical Management, Inc. (SAMI), whose headquarters is 

in Medina, Ohio, to DataChem Laboratories in Cincinnati, Ohio. 



Note: EPL4 Method 5 (PM) and 201Al202 (PMlo/CPM) testing were not required to be 

performed in this case because all of the PM emissions from the EAF Baghouse are 

assumed to be 110 microns in particle size. Therefore, only EPA Method 51202 

(PMICPM) sampling was conducted per IDEM'S approval. 

The emissions testing was performed in accordance with IJSEPA Reference Methods 1, 

2, 3, 3A, 4, 5 (PM), 6C (SO,), 7E (NO,) and 12 (Lead), Title 40, Code of Federal 

Regulations, Part 60 (40 CFR 60), "Standards of Performance for Stationary Sources", 

Appendix A, "Test Methods", and Method 202 (CPM), Title 40, Code of Federal 

Regulations, Part 5 1, (40 CFR 5 I),  "Standards of Performance for Stationary Sources", 

Appendix M, "Test Methods" and IDEM Rule 326 IAC 3-2.1. 

The testing program was approved by andlor coordinated with the following personnel: 

Mike Brooks, Environmental Engineer, SDI-BPD 

The emissions testing was performed by the following personnel: 

Fred Guenther, Test Supervisor, G/SA 

Amir Beheshti, Senior Test Technician, GISA 

Brandon Peyton, Senior Test Technician, GISA 

Andy Kendall, Test Technician, GISA 

Scott Danford, Test Technician, G/SA 



The emissions testing was observed by the following personnel: 

Jarrod Fisher, Environmental Scientist, Air Compliance Section, IDEM 



2.0 TEST RESULTS SUMMARY 

The source emissions compliance testing was performed utilizing USEPA Methods 1,  2, 

3, 3A, 4, 5, 7E, 12, 205A and 202 at the EAF baghouse outlet sampling location, and 

USEPA Methods 3A and 7E at the RF exhaust stack sampling location. A summary of the 

test results is given below: 

11 EAF Lead Emissions 

EAF PMlCPM Emissions 

Run No. 

1 

2 

3 

Average 

Emission Limit 

-- - - 

Run No. 

1 

2 

3 

Average 

Emission Limit 

PM Emissions 
(GrIDSCF) 

0.0004 

0.0003 

0.0003 

0.0004 

0.0018 

PM,, as PMICPM 
(GrIDSCF) 

0.0008 

0.0008 

0.0007 

0.0008 

0.0052 

- -- - 

Lead Emissions 
(LbsIHr) 

0.044 

0.000 

0.021 

0.022 

0.134 

Opacity 
(%) 

0.48 

0.44 

0.51 

0.48 
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EAF Gaseous Emissions 

RF Gaseous Emissions 

Run No. 

1 

2 

3 

Average 

Emission Limit 

Run No. 

1 

3 

Average 

A complete list of test parameters for each Method 5/202, 7E, 12, 25A and 202 emissions 

NOx Emissions 
(LbsIHr) 

14.46 

33.80 

31.12 

26.46 

43.75 

NOx Emissions 
(LbsITon) 

0.1446 

0.3380 

0.2829 

0.2552 

0.35 

NOx Emissions 
(LbsIMMBtu) 

0.056 

0.062 

0.057 

I 

test run performed at the EAF sampling location, and each Method 7E emissions test run 

Emission Limit 

performed at the RF sampling location can be found in Tables 1 through 4, and Table 5, 

VOC Emissions 
(LbsIHr) 

4.79 

5.40 

4.56 

4.92 

11.5 

0.08 

respectively 

VOC Emissions 
(LbsITon) 

0.0479 

0.0540 

0.0414 

0.0478 

0.09 

Sample calculations and examples of the equations used to generate the test results can be 

found in Appendix F. 



TABLES 



EAF BAGHOUSE OUTLET 



- -- ..-. - --. - -- . . . . . 

% E A  . . . . . . . . . . ENVIRONMENTAL TESTING CONSULTANTS 

TABLE I 

EPA METHOD 5 1202 

TOTAL PARTICULATE EMlSSlONS TEST RESULTS 

CLIENT: STEEL DYNAMICS, INC. JOB NO.: 04-T-294 

INPUT DATA 

Run Number 1 2 3 
Date 27-Oct-04 27-Oct-04 28-Oct-04 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack 
Test Time, Start-Stop (24 Hour) 0843-1 31 8 1456-2043 0843-1 32; 
Sampling Time (Minutes) 260 270 240 
Average Process Weight Rate (TPH) 100.0 101.3 100.0 
Stack Area (FtZ) 148.5 148.5 148.5 
Pitot Tube Coefficient (Unitless) 0.84 0.84 0.84 
Dry Gas Meter Correction Factor (Unitless) 0.995 0.995 0.995 
Nozzle Area (FtZ) 0.000171 0.000171 0.000171 
Barometric Pressure (In. Hg) . 29.06 29.06 29.06 
Static Pressure (In. H20) -0.6 -0.6 -0.6 
Dry Gas Meter Sample Volume (DCF) 161.614 175.364 160.378 
Average Dry Gas Meter Temperature (OF) 74.7 73.3 73.9 
Average Orifice Meter Delta H (In. H20) 1.304 1.41 8 1.342 
Volume Condensate Collected (MI) . 65.6 A5.1  53.9 
Average C02 Concentration (%) , 0.3 0.6 0.5 
Average 0 2  Concentration (%) 20.5 20.2 20.5 
Average Square Root of Delta P (In. H20%) ; 1 r156 1.190 1.156 
Average Stack Gas Temperature (OF) ;:'5;i 52.9 ' 135.6 150.2 
Total Particulate Matter (Grams, G) 0.0082 0.0090 0.0073 
%:;::pis ,i,:ii ,: ..;;,, !,:. .::i;i.. .,!$;2'!g!i;i:$,%; .., ;,; , ;, ,,,, ; , , ,  "":: ,,,,,,.,, ......,,,,., * :.:::.:.~.:.:.:..:~::.~:!jji.I,: ":!';I; -;.:.< ;,?( ..::.: .... -,---!, <:%? ;;,:,; " .::.::';'";:::;. ...%, ,::,::$,;,,:,,, I , [ < ; y ;  :/ii:/ii/ii/ii/ii/ii/ii ,;;.;::::;;;;; ,:Jm!#.':. ;;:.. ,.;; ,,,:, -1;'; .:ii/..IL..i./!.,::.: . '.." ... .':\::?y:. :,: ,,.I..r ,:,,, .;I : , ,  ,.,//i:i;/jijijIlii'I, ::,. ,,,><>, .::::... , ;::.. .,- j :,: :q-.a :,:;;:I,:.. ,,. > ,:>:,,. ,:..:. .,: ,... /i::!:,;; ..;, :.:. 12 ,,,, :&: -1:: ,(.. .%.. :!r::,!!,:, :.:.:,, .-r.'::'I;:"':.-: ,, ., ., A ,-; ::::.,.., .... : y,.:;. < . ,::,,. ;':'::::.-:::-::-'....:.<.:: :: : . ...>..:.....:.a.:: ,2*, ..::,,,. :, , !!:!i':::::-: . . ..,. ..... >...,.,,L,.,,,,.: ~:.:::q:~;::;~~:.~:~;~;~:$:$>:..:s!..!:!:.i:!:;!?:;!:, ... :.:, .. .,::: ..,,,., ,,,:,: > :, .>,># ,: ,:,,; ,, , > ..;.:::, : .., :: ::+ . .;; ..., ;::::,::,!$ ,: 

":.;,$:!!!?,;: ,%, : : . : r ~ ~ 2 E ' ~ : ; : 2 ; : , : , : i ~ # $ z ;  ;:;: ;:3s.j$;;G &:> !i.z;:';jz,.': 

, ~ ~ : , z : ; ~ , , : > : , : , . ,  ::;:..:;:.:.; ,...,., ,,,, ,;.; : . . . A $ : : . . ,  

CALCULATED DATA 
l;lili!iid$Ci///l&///$#&ii//ij$$$@g;liia:lfl j i i ~ ~ ~ ~ i . j : j # ~ ; I l j / l ; I / ~  , , . 4. , . . . , , . ,, . , , , , .::;...:. ...,......... ""'::.:: :..::.. . .: ... :!:rfii;;..:r;,lil:,~;,:,~ ":?; *, ,ii:i;;$:i!!;ii,s./jlI;iii;i:I:i?//:, 
- . . ,  ,, 

Absolute Pressure (In. Hg) 29.02 29.02 29.02 
Dry Gas Meter Sample Volume at Standard Conditions (DSCF) 154.770 168.405 153.823 
Water Vapor Volume at Standard Conditions (SCF) 3.088 2.594 2.537 
Moisture Fraction (Unitless) 0.020 0.01 5 0.016 
Dry Molecular Weight of Stack Gas (LbILb-Mole) 28.87 28.90 28.90 
Wet Molecular Weight of Stack Gas (LbILb-Mole) 28.66 28.74 28.72 
Stack Gas Velocity (FPS) 71.3 72.2 71 .O 
Stack Gas Flow Rate at Actual Conditions (ACFM) 634,806 643,288 632,917 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 520,091 544,814 522,626 
lsokinetic Sampling (%) /---3%5 -- .-. g $ g =  ., 106.7 

TPM Emission Concentration (GrlDSCF) 
TPM Emission Concentration (LblDSCF) 
TPM Emission Rate (LbIHr) 
TPM Emission Concentration (Lbflon Process Weight) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 637,004 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 529 177 Emission Limits 
Average TPM Emission Concentration (GrlDSCF) 0.0008 0.0052 GrlDSCF 
Average TPM Emission Concentration (LblDSCF) 1.13E-007 
Average TPM Emission Rate (LblHr) 
Average TPM Emission Concentration (Lb/Ton Process Weight) 0.036 

Signature of Reviewer: 7i!iQg@a 



P.O. Box 807. Crown Point, IN 46307 TEL 1219) 663-5394 / FAX 1219) 662-7027 1 

TABLE l A  

EPA METHOD 5 1202 

B NO.: 04-T-294 

SOURCE TESTED EAF - BAGHOUSE OUTLET DATA INPUT BY BTP 
i 

INPUT DATA I 

Date 
Sampling Location 
Test Time, Start-Stop (24 Hour) 
Sampling Time (Minutes) 
Average Process Weight Rate (TPH) 
Stack Area (FtZ) 
Pitot Tube Coefficient (Unitless) 
Dry Gas Meter Correction Factor (Unitless) 
Nozzle Area (FtZ) 
Barometric Pressure (In. Hg) 
Static Pressure (In. H20) 
Dry Gas Meter Sample Volume (DCF) 
Average Dry Gas Meter Temperature (OF) 
Average Orifice Meter Delta H (In. H20) 
Volume Condensate Collected (MI) 
Average C02 Concentration (%) 
Average 0 2  Concentration (%) 
Average Square Root of Delta P (In. H20%) 
Average Stack Gas Temperature (OF) 

27-Oct-04 
Exhaust Stack 

0843-1 31 8 
260 

700.0 
148.5 

0.84 
0.995 

0.0001 71 
29.06 

-0.6 
161.614 

74.7 
1.304 

65.6 
0.3 

20.5 
1.156 
152.9 

27-Oct-04 
Exhaust Stack 

1456-2043 
270 

701.3 
148.5 

0.84 
0.995 

0.000171 
29.06 

-0.6 
175.364 

73.3 
1.418 

55.1 
0.6 

20.2 
1.190 
135.6 

28-Oct-04 
Exhaust Stack 

0843-1 32; 
240 

100.0 
148.5 

0.84 
0.995 

0.0001 71 
29.06 

-0.6 
160.378 

73.9 
1.342 

53.9 
0.6 

20.4 
1.156 
150.2 

Dry Gas Meter Sample Volume at Standard Conditions (DSCF) 
Water Vapor Volume at Standard Conditions (SCF) 
Moisture Fraction (Unitless) 
Dry Molecular Weight of Stack Gas (LbILb-Mole) 
Wet Molecular Weight of Stack Gas (LbILb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
lsokinetic Sampling (%) 99.5 99.6 

FPM Emission Concentration (GrIDSCF) 
FPM Emission Concentration (LbIDSCF) 
FPM Emission Rate (LblHr) 
FPM Emission Concentration (Lb/Ton Process Weight) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 636,972 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 529,151 
Average FPM Emission Concentration (GrlDSCF) 0.0004 
Average FPM Emission Concentration (LblDSCF) 5.33E-008 
Average FPM Emission Rate (LblHr) 
Average FPM Emission Concentration (Lbnon Process Weight) 0.017 

-- 

Signature of Reviewer: 



TABLE I B 

EPA METHOD 5 1202 

CLIENT: STEEL DYNAMICS, INC. JOB NO.: 04-T-294 
AF - BAGHOUSE OUTLET 

INPUT DATA 

Run Number 
Date 
Sampling Location 
Test Time, Start-Stop (24 Hour) 
Sampling Time (Minutes) 
Average Process Weight Rate (TPH) 
Stack Area (FtZ) 
Pitot Tube Coefficient (Unitless) 
Dry Gas Meter Correction Factor (Unitless) 
Nozzle Area (Ft2) 
Barometric Pressure (In. Hg) 
Static Pressure (In. H20) 
Dry Gas Meter Sample Volume (DCF) 
Average Dry Gas Meter Temperature (OF) 
Average Orifice Meter Delta H (In. H20) 
Volume Condensate Collected (MI) 
Average C02 Concentration (%) 
Average 0 2  Concentration (%) 
Average Square Root of Delta P (In. H20%) 
Average Stack Gas Temperature (OF) 

1 
27-Oct-04 

Exhaust Stack 
0843-1 31 8 

260 
100.0 
148.5 

0.84 
0.995 

0.000171 
29.06 

-0.6 
161.61 4 

74.7 
1.304 
65.6 
0.3 

20.5 
1.156 
152.9 

2 
27-Oct-04 

Exhaust Stack 
1456-2043 

270 
101.3 
148.5 
0.84 

0.995 
0.000171 

29.06 
-0.6 

175.364 
73.3 

1.418 
55.1 
0.6 

20.2 
1.190 
135.6 

3 
28-Oct-04 

Exhaust Stack 
0843-1 322 

240 
100.0 
748.5 
0.84 

0.995 
0.000171 

29.06 
-0.6 

160.378 
73.9 

1.342 
53.9 
0.6 

20.4 
1.156 
150.2 

Condensed Particulate Matter (Grams, G) 0.0037 
, -..,--. 0.0053 0.0040 

I ' - 5  < ' ' 'I 
, i l l  ., I:.- 7 . 1  %~ $!/ 3 d  T'--T < '  'F < <  , ,; ! L A '  * , ' I  

----A- ' / 

CALCULATED DATA 
~~@:jlii)i/ir/i~i#~;i:ii;~+ij~,i;2i;#$k~~$;;!ili~itl;zi;~:~;::~i;ilj;8;ji.,,l,;,i(ijjj:,: . ~ : ~ . : : v ? d ~ ~ ~ c ~ f ~ ~ ~ ~ 3 ~ : k ~ , ~ ~ 3 $ ~ ~ ~ ~ , ; $ ~ ~ ~ ~ & w & . 2 ~ : ~ & & : G ~ ~ : ~ $ ~ ~ c ; ; ~ ~ ~ ~ 8 $ $ $ ~ ~ ~ ~ [ # ~ ~ ~ ~ $ ' ~ ~ ~ i ~ ~ ~ , 2 $ ~ ~ ~ ~ ~ : ~ 1 ~ i ~ : ? ~ ~ ~ ~ : ~ y  ,,.::::. . ... .. ,.:m:, . .  ..,::,.. ;if ,f!;:;,;;:;;:,;,;;;:;;; ,~;,.,;:;; ;;;;yt $ K;5;:;zi;;/i;i;;;, ;3;ij;:::I:,F7t:2:,:4,:;y 

x:;;;...: :.. ......................................... !,::$:;.;.,, ..,!:: ..; zi:.. ,;,,; ,.., j,,:,$,,;,i-li.piIjj;;;II:i;y . . . , bii,::::.:.: .> ;~ : :~ :J~ :~ . ; :G : ; ; , ;$z ;~~ ;~~~;~~ ; ! i : : ;~ :$< ; ,~~ ; ; ;~~ ;~~~,~ ; j ; ;~ : ;  ............ ..:l;':i;i:i,;.lii/j~)ip:iPiP::.<::: .,. :.; ..,,,,, ;!:! *.&:i/i;;, ,,~iJiiii:jii~i:~~jz::::: ;:,: :;::: .:;. ). >;z;3;K ...... ,, , ,li:r.,; >;,:; >,,! :;;:; li.i;:/././. ,ie$iL /. :,jx!:, ,I':;!:iyi:lj ;;;; ;::;; 
Abs&ti~r&su're (ln: ~ g )  29.02 . , ,. n::,x.~.:. .::.~.::m .,.,<. :... , .,., *.:: ,k.s;,: .,::.....,. 29.02 29.02 
Dry Gas Meter Sample volume at Standard Conditions (DSCF) 
Water Vapor Volume at Standard Conditions (SCF) 
Moisture Fraction (Unitless) 
Dry Molecular Weight of Stack Gas (LblLb-Mole) 
Wet Molecular Weight of Stack Gas (LblLb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
lsokinetic Sampling (%) 99.5 99.6 106.7 1 
CPM Emission Concentration (GrlDSCF) 0.0004 0.0005 0.0004 
CPM Emission Concentration (LbJDSCF) 5.27E-008 6.94E-008 5.73E-008 
CPM Emission Rate (LblHr) 
CPM Emission Concentration (Lb/Ton Process Weight) 0.016 0.022 0.018 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 636,972 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 529,151 
Average CPM Emission Concentration (GrlDSCF) 0.0004 
Average CPM Emission Concentration (LblDSCF) 5.98E-008 
Average CPM Emission Rate (LblHr) 
Average CPM Emission Concentration (Lb/Ton Process Weight) 0.019 

Signature of Reviewer: 3 f i f l e  



TABLE l C  

EPA METHOD 5 1202 

CLIENT: STEEL DYNAMICS, INC. JOB NO.: 04-T-294 -1 
INPUT DATA 

Run Number 1 2 3 
Date 
Sampling Location 
Test Time, Start-Stop (24 Hour) 
Sampling Time (Minutes) 
Average Process Weight Rate (TPH) 
Stack Area (Ft2) 
Pitot Tube Coefficient (Unitless) 
Dry Gas Meter Correction Factor (Unitless) 
Nozzle Area (FtZ) 
Barometric Pressure (In. Hg) 
Static Pressure (In. H20) 
Dry Gas Meter Sample Volume (DCF) 
Average Dry Gas Meter Temperature (OF) 
Average Orifice Meter Delta H (In. H20) 
Volume Condensate Collected (MI) 
Average C02  Concentration (%) 
Average 0 2  Concentration (%) 
Average Square Root of Delta P (In. H20X) 
Average Stack Gas Temperature (OF) 

27-Oct-04 
Exhaust Stack 

0843-1318 
26 0 

100.0 
148.5 

0.84 
0.995 

0.000171 
29.06 

-0.6 
161.614 

74.7 
1.304 
65.6 

0.3 
20.5 

1.156 
152.9 

27-Oct-04 
Exhaust Stack 

1456-2043 
270 

101.3 
148.5 
0.84 

0.995 
0.000171 

29.06 
-0.6 

175.364 
73.3 

1.418 
55.1 

0.6 
20.2 

1.190 
135.6 

28-Oct-04 
Exhaust Stack 

0843-1 322 
240 

100.0 
148.5 

0.84 
0.995 

0.000171 
29.06 

-0.6 
160.378 

73.9 
1.342 

53.9 
0.6 

20.4 
1 . I  56 
150.2 

CALCULATED DATA 

~ b s o l *  Pressure (In. Hg) 29.02 29.02 29.02 
Dry Gas Meter Sample Volume at Standard Conditions (DSCF) 
Water Vapor Volume at Standard Conditions (SCF) 
Moisture Fraction (Unitless) 
Dry Molecular Weight of Stack Gas (LbILb-Mole) 
Wet Molecular Weight of Stack Gas (LbILb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
lsokinetic Sampling (%) 

IPM Emission Concentration (GrlDSCF) 
IPM Emission Concentration (LblDSCF) 
IPM Emission Rate (LbIHr) 
IPM Emission Concentration (Lbflon Process Weight) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 636,972 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 529,151 
Average IPM Emission Concentration (GrlDSCF) 0.0001 
Average IPM Emission Concentration (LblDSCF) I .92E-008 
Average IPM Emission Rate (LblHr) 
Average IPM Emission Concentration (Lb/Ton Process Weight) 0.006 

Signature of Reviewer: 3&d/3& 
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TABLE 2 

EPA METHOD 12 
LEAD (PB) EMISSIONS TEST RESULTS 

SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: FHG 
CCIENTZSDI-PITTSBORO PROJECT NO.: 

Date 27-Oct-04 27-Oct-04 28-Oct-04 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stach 
Test Time, Start-Stop (24 Hour) 1101-1322 1456-1 826 0843-1056 
Sampling Time (Minutes) 120 185 120 
Average Process Weight Rate (TPH) 100.0 100.0 100.0 
Stack Area (FtZ) 148.49 148.49 148.49 
Pitot Tube Coefficient (Unitless) 0.84 0.84 0.84 
Dry Gas Meter Correction Factor (Unitless) 0.997 0.997 0.997 
Nozzle Area (FtZ) 0.000185 0.0001 85 0.000185 
Barometric Pressure (In. Hg) 29.06 29.06 29.15 
Static Pressure (In. H20) -0.55 -0.55 -0.55 
Dry Gas Meter Sample Volume (DCF) 81.746 128.030 78.336 
Average Dry Gas Meter Temperature (OF) 78.8 77.4 67.0 
Average Orifice Meter Delta H (In. H20) 1.263 1.312 1.164 
Volume Condensate Collected (MI) 52.5 54.9 40.6 
Average C02 Concentration (%) '0.0 0.0 0.0 
Average 0 2  Concentration (%) 20.6 20.6 20.6 
Average Square Root of Delta P (In. H20%) 1.159 1 .I64 1.136 
Average Stack Gas Temperature (OF) 152.9 135.3 147.6 

Dry Gas Meter Sample Volume at Standard Conditions (DSCF) 77.828 122.244 , 76.472 
Water Vapor Volume at Standard Conditions (SCF) 2.471 2.584 1.91 1 
Moisture Fraction (Unitless) 0.031 0.021 0.024 
Dry Molecular Weight of Stack Gas (LblLb-Mole) 28.82 28.82 28.82 
Wet Molecular Weight of Stack Gas (LbILb-Mole) 28.49 28.60 28.56 
Stack Gas Velocity (FPS) 71.6 70.8 69.7 
Stack Gas Flow Rate at Actual Conditions (ACFM) 638,220 630,943 621,352 
Stack Gas Flow Rate at Standard Conditions (SCFM) 533,377 542,890 525,427 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 516,962 531,651 476,697 
lsokinetic Sampling (%) 101.0 100.0 100.0 

Pb Emissions Concentration (GrlDSCF) 
Pb Emissions Concentration (LblDSCF) 
Pb Emissions Rate (LblHr) 
Pb Emissions Concentration (LbTTPW) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
Average F Emissions Concentration (GrlDSCF) 
Average F Emissions Concentration (LblDSCF) 
Average F Emissions Rate (LblHr) 
Average F Emissions Concentration (LbTTPW) 

Signature of Reviewer: 

SZ4gYd 
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TABLE 3 
EPA METHOD 7E 

NITROGEN OXIDES EMISSIONS TEST RESULTS 

INPUT DATA 

Date 
Sampling Location 
Test Time, Start-Stop (24 Hour) 
Sampling Time (Minutes) 
Average Process Weight Rate (TPH) 
Stack Area (FtZ) 
Pitot Tube Coefficient (Unitless) 
Dry Gas Meter Correction Factor (Unitless) 
Barometric Pressure (In. Hg) 
Static Pressure (In. H20) 
Dry Gas Meter Sample Volume (DCF) 
Average Dry Gas Meter Temperature (OF) 
Average Orifice Meter Delta H (In. H20) 
Volume Condensate Collected (MI) 
Average C02 Concentration (%) 
Average 0 2  Concentration (%) 
Average Square Root of Delta P (In. H20%) 
Average Stack Gas Temperature (OF) 

28-Oct-04 
Stack 

1738-1 838 
60 

100.0 
148.5 

0.84 
0.995 
29.15 

-0.6 
26.237 

72.6 
1.800 

9.2 
0:3 

22.0 
1.160 
153.8 

28-Oct-04 
Stack 

1905-2005 
60 

700.0 
148.5 
0.84 

0.995 
29.15 

-0.6 
25.202 

74.2 
1.800 

13.0 
Of2 

22.0 
1.160 
139.8 

~ v e r a g e  Corrected  NO^ concentration as NO2 (ppmv) 3.86 8.97 

28-Oct-04 
Stacl 

2027-21 37 
6C 

110.6 
148.5 
0.84 

0.995 
29.15 

-0.E 
25.22e 

74.2 
1.80C 
16.C 

0.5 
21.7 

1.175 
147.2 
8.25 

Dry Gas Meter sample Volume at Standard Conditions (DSCF) 
Water Vapor Volume at Standard Conditions (SCF) 
Moisture Fraction (Unitless) 
Dry Molecular Weight of Stack Gas (LbILb-Mole) 
Wet Molecular Weight of Stack Gas (LbILb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 

NOx Emission Concentration (GrlDSCF) 
NOx Emission Concentration (LblDSCF) 
NOx Emission Rate (LblHr) 
NOx Emission Concentration ( L b f F W )  

Signature of Reviewer: 

72l~a 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
Average NOx Emission Concentration (GrlDSCF) 
Average NOx Emission Concentration (LblDSCF) 
Average NOx Emission Rate (LblHr) 
Average NOx Emission Concentration (LbflPW) 

635,497 
525,147 
0.0059 

8.39E-007 
26.46 

0.2552 
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TABLE 4 

EPA METHOD 25A 

TOTAL GASEOUS ORGANIC EMISSIONS TEST RESULTS 

CLIENT: SDI-PITTSBORO 
SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET 

PROJECT NO.: 04-T-294 

DATA INPUT BY: FHG 

INPUT DATA - - -  - ---7- ...- ----- - - - -  -----r - --r --.- .- --. - -  _ - _ _ . . - 
- -- - - A - -. . A & - & . . - - - - - - -a-. - - - - - - - - - - - - - - - 
Run Number 1 2 3 
Date 
Sampling Location 
Test Time, Start-Stop (24 Hour) 
Sampling Time (Minutes) 
Average Process Weight Rate (TPH) 
Stack Area (Ft2) 
Pitot Tube Coefficient (Unitless) 
Dry Gas Meter Correction Factor (Unitless) 
Barometric Pressure (In. Hg) 
Static Pressure (In. H20) 
Dry Gas Meter Sample Volume (DCF) 
Average Dry Gas Meter Temperature (OF) 
Average Orifice Meter Delta H (In. H20) 
Volume Condensate Collected (MI) 
Average C02 Concentration (%) - 
Average 0 2  Concentration (Oh) 
Average Square Root of Delta P (In. H20%) 
Average Stack Gas Temperature (OF) 
Averaae Corrected TGO Concentration as Methane (PPMV) 

28-Oct-04 
Stack 

1738-1 838 
60 

100.0 
148.5 
0.84 

0.995 
29.15 

-0.6 
26.237 

72.6 
1.800 

9.2 
0.3 

22.0 
1.160 
153.8 
3.61 

28-Oct-04 
Stack 

1905-2005 
60 

2 100.0 
, 148.5 

0.84 
-- 0.995 

- -  29.15 
.+ -0.6 

-.--..,25.202 
,, 74.2 
-- 1.800 

- 13.0 

0.2 
22.0 

b1 .160  
139.8 
4.02 

28-Oct-04 
Stack 

2027-21 37 
60 

110.0 
148.5 
0.84 

0.995 
29.15 

-0.6 
25.226 

74.3 
1.800 

16.0 
0.5 

21.7 
1.175 
147.2 
3.37 

Dry Gas Meter ~ a k p l e  vIdlurne at Standard Conditions (DSCF) 
Water Vapor Volume at Standard Conditions (SCF) 
Moisture Fraction (Unitless) 
Dry Molecular Weight of Stack Gas (LblLb-Mole) 
Wet Molecular Weight of Stack Gas (LbILb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Standard Conditions (SCFM) 

TGO Emission Concentration (GrISCF) 1.05E-003 1 .17E-003 9.80E-004 
TGO Emission Concentration (L~ISCF) 1.50E-007 1.67E-007 1.40E-007 

TGO Emission Rate (LbIHr) 4.79 1 ,5.40 1 4.56 
TGO Emission Concentration (Lbflon Process Weight) 0.0479 / 0.0540 1 0.0414 

Average Stack Gas Flow Rate a t  Actual Conditions (ACFM) 635,497 
Average Stack Gas Flow Rate at  Dry Standard Conditions (DSCFM) 537,993 
Average TGO Emission Concentration (GrlDSCF) 0.001 1 

Average TGO Emission Concentration (LblDSCF) 1.52E-007 

Average TGO Emission Rate (LblHr) 
Average TGO Emission Concentration (Lbflon Process Weight) 0.0478 

Signature of Reviewer: b7he~A?& 
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P.O. Box 807. Crown Point. IN 46307 TEL (219) 663-5394 / FAX (219) 662-7037 1 

TABLE 5 

EPA METHOD 7E 

/CLIENT: STEEL DYNAMICS, INC. - PITTSBORO PROJECT NO.. 04-T-294 1 
SOURCE TESTED: REHEAT FURNACE DATA INPUT BY: FHG 
":":'.'i-i'i':'ii:ij:I:li:; '.:':'i"ll:li'~:i-'i$:~jili$?jiilji:::~lj.,:::llj I:j; "i'?iiiiiii;.;:~:ij:iil:ii.$].i:' :' 'ii':pwji/jiji/ji:iIjj ji.'i:'ipi; i'.;.: ii:ii:.lmi[e, ;: ..,!;;.;;;? ; :: ,;;; 4 ::;;; 3 : : .  ::: . . :  ..,.. : .  :;i . , ,  . : :  : . ; : : : : : : . : :  . : :  ....................... ;:i i.iii ' ,  ;:::i:.:;.~ ,,,.,.,,. . : - : : ;  . ; ,,;. , :,;; : , ,  ;:;;:; . : , : : ' . : ; : : , . . i : i , : : . , . :  ,;;; ;:,. . , . ,;.;;i;. . . .  !.ii.:i:..:.:::.::~:;i;::: ' : ....................... ,:,: ::..:. ....:. . -::. :..Illi:ii;:::.:::?? ..................... ...... :,:: y:.:;:; . . ,. ....... . .. . . . . . . ;  ,.,.,. ..:::::;..,: :. , ,  . ., ..,. ;. ;.;:~ii;i;iiii/ !;:;:.<, ::. iiii/.;;.. 

Date 27-Oct-04 27-Oct-04 28-Oct-04 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack 
Test Time, Start-Stop (24 Hour) 1858-1 958 201 3-21 13 0744-0844 
Sampling Time (Minutes) 30 30 60 
Representative NG Fuel (F) Factor (DSCFlmmBtu) 8710 8710 8710 
Average 0 2  Concentration (%) 6.2 6.2 7.6 

1 ~ v e r a i e  Corrected NOx Concentration as NO2 IPPMV) 37.59 35.84 37.93 1 

Average NOx Emissions Concentration (LblDSCF) 
Average NOx Emissions Concentration Per "F" Factor (LblmmBtu) i 
Signature of Reviewer: 7 d N S  



3.0 FACILITY DESCRIPTION 

Steel Dynamics, Inc. Bar Products Division is located at 8000 N. County Road 225E, 

Pittsboro, Indiana. The facility is located by the 1-74 interchange. The facility occupies a 

280 acre tract of land, and is surrounded by farmland. The latitude of the facility is 3 1 

degrees, 52 minutes, 30 seconds. The longitude is 86 degrees, 28 minutes, 45 seconds. The 

facility's Dun and Bradstreet Number is 808202725. 

The principal activity at the Steel Dynamics facility is the production of carbon steel. The 

Standard Industrial Classification (SIC) Code for the facility is 3312 Steel Works, Blast 

Furnaces, and Rolling and Finishing Mills. The plant employs approximately 300 people. 

The facility operates one ( I )  batch mode Electric Arc Furnace (EAF) with a nominal capacity 

of 125 tons of steel per hour, utilizing aparticulate capture system consisting of a fourth hole 

duct (direct shell evacuation) system exhausting to a-reverse air baghouse. The reverse air 

baghouse has a design flow rate of 675,000 actual cubic feet per minute. 

The facility also operates one (1) Ladle Metallurgical Station (LMS), with a nominal capacity 

of 125 tons per hour, to refine steel. This process exhausts to a separate LMS baghouse with 

a design flow rate of 85,000 actual cubic feet per minute. 

Both the EAF Baghouse and LMS Baghouse exhaust to the same common stack. 



The facility operates one (1)  Continuous Caster that is located in a separate room from the 

EAF and LMS. Particulate emissions are controlled with a lid with fugitives exhausted to 

a roof monitor (vent). 

The facility operates one (1) Reheat Furnace, with a nominal capacity of 185 MMBTU per 

hour. The Reheat Furnace is equipped with natural gas fueled low NOx burners and exhausts 

to a stack located adjacent to the furnace. 

The compliance test for particulate and lead emissions from the EAF/LMS common stack 

was performed on October 27 and 28,2004. The compliance test for NOx emissions from 

the Reheat Furnace was also performed on October 27 and 28, 2004. 

Process operating data recorded during these tests can be found in Appendix B of this report. 



FIGURES 



FIGURES 
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Figure 1 - Electric Arc Furnace - BaghouseIStack Configuration 

Figure 2 - Electric Arc Furnace - Stack Sampling Location 



FIGURES (CONT.) 

Figure 3 - Reheat Furnace - Stack Configuration 

Figure 4 - Reheat Furnace - Stack Sampling Location 



4.0 TEST PROCEDURES 

GISA, and GISA's affiliates and subcontractors use all current USEPA accepted testing 

methodologies in their Air Quality Programs as listed in the U.S. Code of Federal 

Regulations, Title 40, Part 51, Appendix M and Part 60, Appendix A. For this testing 

program, the following specific methodologies were utilized: 

USEPA Method 1 - Sample and Velocity Traverses for Stationary Sources 

USEPA Method 2 - Determination of Stack Gas Velocity and Volumetric Flow 

Rate (Type S Pitot Tube) 

USEPA Method 3 - Gas Analysis for the Determination of Dry Molecular Weight 

USEPA Method 3A - Determination of Oxygen and Carbon Dioxide 

Concentrations in Emissions from Stationary Sources (Instrumental Analyzer 

Procedure) 

USEPA Method 4 - Determination of Moisture Content in Stack Gases 

USEPA Method 5 - Determination of Particulate Emissions from Stationary 

Sources 

USEPA Method 7E - Determination of Nitrogen Oxides Emissions from Stationary 

Sources (Instrumental Analyzer Procedure) 

USEPA Method 12 - Determination of Total Lead Emissions from Stationary 

Sources 

EPA Method 25A - Determination of Total Gaseous Organic Concentration Using 

22 



a Flame Ionization Analyzer 

USEPA Method 202 - Determination of Condensible Particulate Emissions from 

Stationary Sources 

USEPA Methods 2, 4, 51202 and 12 were performed at the EAF sampling location using 

two (2) Apex Instruments, Model 522, control units and sampling trains incorporating 7 ' ,  

effective length, stainless-steel probes with heated, borosilicate glass liners, stainless-steel 

nozzles and Type S, stainless-steel pitot tubes, % " O.D., stainless-steel static pressurelgas 

sampling tubes and Type K (ChromelIAlumel) thermocouples; aluminum filter ovens and 

borosilicate glass filter holders with Teflon filter supports with Viton-0-Rings, and 0.3 

micron (99.9% retention), Whatman 8.2 cm, glass microfiber filters (Method 51202) or 

quartz filters (Methodl2); foam insulated, aluminum impinger units with the appropriate 

Greenburg-Smith and modified Greenburg-Smith glass impinger assemblies, and stainless- 

steel umbilical adapters with Type K (ChromelIAlumel) gas exit thermocouples; and two 

(2)-90' umbilicals with various interconnecting fittings, plugs and connectors. 

USEPA Method 3 was performed at the EAF sampling location during the PMICPM and 

Lead testing to determine exhaust gas concentrations of CO, and 0, using a Bacharach, 

Duplex Fyrite Kit, Gas Analyzer to extract and measure integrated gas samples collected 

in Calibrated Instruments, Inc. 10 liter, pillow type, Tedlar bags at the outlet of the 

stainless-steel probe's gas sampling tube 



USEPA Method 3A was performed at the EAF sampling location during the Method 6C 

and 7E testing, and at the RF sampling location during the Method 7E and 10 testing using 

a Liston, NDIR CO, Monitor and Paramagnetic 0, Monitor to determine stack gas 

concentrations of CO, and 02, respectively. 

USEPA Methods 7E and 25A were performed at the EAF and RF IAP testing locations 

using a Thermo-Electron, Model 43 Chemiluminescent NOINO, Monitor (EAF baghouse 

outlet and RF exhaust stack) and a VIG, Model 20, FID Monitor (EAF exhaust stack), 

respectively. 

The aforementioned monitors at both IAP testing locations incorporated a 6 ' ,  effective 

length, stainless-steel, heated sample probe with sintered, stainless-steel filter; a Teflon 

condenser assembly with peristaltic pump; ?A" O.D. x 300' long Teflon sample line and 
-- 

bias-check line; a Strata, Version 2.0, Data Acquisition System; two (2) #1 cylinders of 

certified zero grade N2 gas, several #1 cylinders of protocol CO,, O,, NOx and VOC span 

gases; and various interconbecting regulators, Teflon tubing, stainless-steel fittings and 

valves. 

Calibration data, including on-site dry gas meter calibration checks, and pretest run and 

post-test run IAP calibrations of the aforementioned instrumentation, and calibration span 

gas certifications can be found in Appendix E. 



Cyclonic flow checks were omitted at the EAF baghouse outlet and RF exhaust stack 

sampling locations due to the acceptable stack and test port configurations based on 

Method 1 requirements, and relatively laminar flows noted during the preliminary traverse 

procedures conducted prior to the emissions testing a each sampling location. 

At the conclusion of each PMICPM test run, impinger sample (CPM) pH levels were 

determined with EM colorpHast pH Strips with a 0 to 6 pH range. Impinger contents were 

purged, if applicable, with prefiltered ambient air utilizing a W. A. Harnrnond Drierite Gas 

Purifier (ambient air conditioning tube) or nitrogen (N,) utilizing a Gast ?A h.p. vacuum 

pump incorporating a Dwyer, Model RMA-23-SSV, Rate-Master Flowmeter (5-50 Ipm 

range), and 1/4 " 0. D. latex rubber tubing, regulators, interconnecting fittings and valves. 

Because each impinger sample solution indicated a pH > 4.5, the option to perform a one 

(I)  hour ambient air or N, purge was exercised after each PMICPM test run. 

The gas stream data collected at the EAF baghouse outlet sampling location during the 

USEPA Methods 2, 3, 3A, 4, 51202, and 12 testing, to determine stack gas conditions, 

was used in conjunction with USEPA Methods 7E and 25A testing to obtain NOx and 

VOC calculated emissions results. 

No testing or sample recovery procedure deviations or errors occurred during the onsite 

sampling phase of the testing program. 



Certifications and material safety data for the chemical reagents used in performing the 

PMICPM and Lead testing and sample recovery procedures are included in Appendix D. 

No significant process deviations or upsets occurred during the emissions testing periods. 

The emissions test data and supporting data collected during the onsite sampling can be 

found in Appendix A of this report. The PMICPM, Lead, NOx and VOC emissions 

values and CEMS opacities, and relative data are presented in the "Test Results 

Summary ". 



5.0 ANALYTICAL PROCEDURES 

GISA, and G/SA1s affiliates and subcontractors utilize all current analytical procedures 

outlined in the following reference methods as listed in the U.S. Code of Federal 

Regulations, Title 40, Part 51, Appendix M and Part 60, Appendix A: 

USEPA Method 1 - Sample and Velocity Traverses for Stationary Sources 

USEPA Method 2 - Determination of Stack Gas Velocity and Volumetric Flow 

Rate (Type S Pitot Tube) 

USEPA Method 3 - Gas Analysis for the Determination of Dry Molecular Weight 

USEPA Method 3A - Determination of Oxygen and Carbon Dioxide 

Concentrations in Emissions from Stationary Sources (Instrumental Analyzer 

Procedure) 

USEPA Method 4 - Determination of Moisture Content in Stack Gases 

USEPA Method 5 - Determination of Particulate Emissions from Stationary 

Sources 

USEPA Method 7E - Determination of Nitrogen Oxides Emissions from Stationary 

Sources (Instrumental Analyzer Procedure) 

USEPA Method 12 - Determination of Total Lead Emissions from Stationary 

Sources 

EPA Method 25A - Determination of Total Gaseous Organic Concentration Using 

a Flame Ionization Analyzer 
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USEPA Method 202 - Determination of Condensible Particulate Emissions from 

Stationary Sources 

A Bacharach, Duplex Fyrite Kit, Gas Analyzer was used to perform Method 3 to 

determine concentrations of C02  and 0 2 .  An AND, Model EK-1200G, Electronic 

Toploading Balance was used to weigh spent silica gel from the USEPA Method 4 ,  51202 

(PMICPM) and 12 (Pb) testing to determine, in part, stack gas moisture contents. A 

Mettler, Model AE-163 , Electronic Analytical Balance was used to perform USEPA 

Method 51202 (PMICPM) gravirnetric analysis. A Thermo-Electron, Model 43 

Chemiluminescent NOINOX Monitor and a VIG , Model 20, FID VOC Monitor was used 

to conduct USEPA Methods 7E and 25A IAP to determine NOx and VOC emissions 

concentrations, respectively. 

No analytical procedure errors occurred during the PMICPM and Lead analyses phase of 

the testing program. 

All pertinent laboratory analyses and IAP analytical data can be found in Appendix C of 

this report. 



6.0 QUALITY ASSURANCE PROCEDURES 

Each reference method presented in the U.S. Code of Federal Regulations details the 

instrument calibration requirements, sample turnover and analysis, data reduction and 

verification, types of equipment required and the appropriate sampling and analytical 

procedures to assure maximum performance and accuracy. GISA, and GISA's affiliates 

and subcontractors adhere to the guidelines for quality control set forth by the United 

States Environmental Protection Agency. These procedures are outlined in the following 

documents : 

Code of Federal Regulations, Title 40, Part 51 

Code of Federal Regulations, Title 40, Part 60 

Quality Assurance Handbook, Volume 1, EPA 60019-76-005 

Quality Assurance Handbook, Volume 2, EPA 600/4-77-027a 

Quality Assurance Handbook, Volume 3, EPA 60014-77-027b 



7.0 CONCLUSIONS 

EAFILMS Baghouse Stack exhaust demonstrated an average total PkJo (PMICPM) 

emissions concentration of 0.0008 grldscf during the compliance testing, which is 17.1 % 

of the limit (0.0052 grldscf) established in SDl's air permit. 

EAFILMS Baghouse Stack exhaust demonstrated an average average PM emissions 

concentration of 0.0004 grldscf during the compliance testing, which is 22.2% of the 

0.0018 grldscf limit established in SDI's air permit. 

The average opacity from the EAFILMS Baghouse Stack exhaust throughout the testing 

periods was 0.48%, with no six-minute average greater than 3 .0%. The air permit 

establishes an opacity limit of 3.0%, as a six-minute average. 
-.* 

The EAFILMS Baghouse Stack exhaust demonstrated an average NOx emissions rate of 

26.46 lblhr during the compliance testing, which is 60.5% of the 43.75 lblhr limit 

established in SDI's air permit. The average NOx emissions per ton of steel produced was 

0.2552 lblton, well below the 0.35 lblton limit established in SDI's air permit. 

The EAFILMS Baghouse Stack exhaust demonstrated an average VOC emissions rate of 

4.92 lblhr, which is 42.8 % of the 11.5 lblhr limit established in SDI's air permit. The 



average VOC emissions per ton of steel produced was 0.0478, well below the 0.09 lbiton 

limit established in SDI's air permit. 

The Reheat Furnace Stack exhaust demonstrated an average NO, emissions concentration 

of 0.057 lb/rnrnBtu during the compliance testing, which is 71.3 % of the 0.08 lb/mmBtu 

limit established in SDI's air permit. 

The usefulness and/or significance of the emissions values presented in this document as 

they relate to the compliance status of the EAF and RF based on process operations shall 

be determined by others. 

For additional information pertaining to the testing program see Appendix G at the end of 

this report. 
- .  
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APPENDIX A 

FIELD TEST DATA 



EAF Baghouse Outlet 



USEPA METHOD 1 
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lient: SDI  ? ~ T T L J ~ Q ~  PirajectNo,:: c2q-T 
3 ~ ~ ~ 2 3 :  E &F c_~LI~\.-E Date: . . 0 C /  

lue Data: 
rk T istance kern far inside De - in. 

all to outside of pork i 7 I in. DiSance &am fgge nearest flow disturbance to 

3rt kngh b BW. the center line of the test ports: 
3- or depth of flue -I& 5 in. Upstream (A] Downstream (0) 4 

fidth of flue (red.) nl 1 R in. Y LO in. 3q e in. 
rea uf flue I sqft. Number of diameters' Number of diameters 
quivaient dia, De = 2LW 2. 5 5 uaaitlss 2 . 3 ~  unitfess 

flue Diameter 1 1  2' 
6 

6 5 6 7 8  4 5 8 7 8 .  
Diameters downmeam from disturbance 

'raverse Points Measurements: 
;ircular flue (Percentage of flue diameter) / Rectangular 'he (Percentage 
Point No- 2 4 6 8 10 

1 74.6 125.0 6-7/ 12.5 4.4 / 8.3 3.2J6.3 2.61 5.0 
2 85.4/75.0 25.0137.5 14.6 125.0 10.5 118.8 8-21 15.0 
3 75.0 / 625 29.6 / 41.7 19.4 / 37 -3 64-6 / 250 
4 93.3 / 87.5 70.A / 58.3 32-3 / 4-38 226 135.Q 

5 85.4 f 75.0 67.7 / 56.3 34.2 1 45.0 
6 95.8 f 91 -7 80-6 J 68.8 65.8 / 55.0 

7 89.5J81.3 77-41 65.0 a 

8 96.8 / 93.8 85.4 / 75.0 75.0 / 62.5 

9 92.8[85.0 823170.8 
10 97.4 6 95.0 88.2 / 79-2 

12 
rraverse Points Dimensions: 

in- 
in. 
in. 
tn. 
in. 
In. 

in. 
In 
in - 
in. 
in. 
in - 

97.9 195.8 
Sketch Of Flue 



USEPA METHOD 214 









USEPA METHOD 3 



USEPA METHOD 51202 



EPA METHOD 5 1 202 FIELD TEST DATA 

:lient SDI 

Vant Pittsboro -- 

late 10127/2004 

)perator 8 .  Peyton -- 

'robe Operator(~) A. Kendall .- 

812047 Nozzle Diameter (in.) 0.177- :ontrol Unit No. 

?tot Cp 0.84 Filter No. 041 28 

heter Y 0.995 Front-half No. FH-1A 

Project No. GISA 04-T-294 

Unit EAF BAGHOUSE OUTLET Stack Area (ft2) 148.5 

Ambient Temperature (OF) 67 

Barometeric Pressure (inches Hg) 29.06 -- 

Static Pressure (i inches H20) -0.55 

%C02 1 % 0 2  0.3 1 20.5 

Condensate (milliliters) 3 3 Silica Gel (grams) 32.3 

Test Time (24 hour)- 0843-1318 

151 

151 

157 

157 

158 

161 

159 

150 

147 

150 

152 

161 

151 

151 

143 

138 

134 

134 

144 

146 

144 

141 

142 

143 

172 

Average 

1.050 

1.140 

1.240 

1.230 

1.51 0 

1.300 
1.650 

1.550 

1.730 

1.730 

1.600 

1.650 

1.150 

1.150 

1.130 

1.280 

1.350 

1.350 

1.250 

1.190 

1.100 

1.270 

1.300 

1.210 

1.050 

Avg. Sqrt. 

1.010 

1.090 

1.190 

1.180 

1.450 

1.240 

1.590 

1.520 

1.700 

1.700 

1.570 

1.590 

1.130 

1.130 

1.120 

1.280 

1.360 

1.360 

1.240 

1.180 

1.090 

1.270 

1.290 

1.200 

0.990 

Average Volume Sampled 

7 0 

7 0 

7 2 

7 3 

7 3 

7 3 

74 

7 5 

75 

75 

76 

76 

76 

76 

76 

76 

76 

76 

76 

76 

76 

76 

75 

75 

75 

Average 

Pretest Nozzle Cal: 

A = 0.1 77" 

B = 0.177" 

C = 0.177" 

Avg. = 0.177" 



S.A.T. , LLC Rt. 2, Box 2165, Wheatland, MO 65779 TEUFAX (417) 282-6140 

Client - 7 7% Fo = 20.9-%02 3 Project # DL/-7- f 
Process F Unit - %C02 
Date lo / r  +> a I+' Fuel Type 4 Fo = 1.083 to 
IGS Analyzer I.D. # I Leak Check? n, 4 1.230 

COMMENTS: 



S.A.T. . LLC ~ t .  2. BOX 2165. Wheatland. MO 65779 TELIFAX 14171 282-6140 Pane 2 of 2 

Xent SDI 

'lant Pittsboro 

late 1012712004 
)perator 8. Peyton 

'robe Operator(s) A. Kendall 

81 2047 Nozzle Diameter (in.) 0.177 :ontrol Unit No. 

'itot Cp 0.84 Filter No. 04128 
deter Y 0.995 Front-half No. FH-1A 

Project No. GISA 04-T-294 
Unit EAF BAGHOUSE OUTLET Stack Area (ft2) 148.5 
Ambient Temperature (OF) 67 

Barometeric Pressure (inches Hg) 29.06 
-. - 

Static Pressure (* inches H20) -- -0.6 - 
%C02 I %02 0.3 I 20.5 

Condensate (milliliters) 33.3 Silica Gel (grams) 32.3 

Test Time (24 hour) 843-1 322 

. 151 

Average 

1.290 
1 .zoo 
1.250 
1 .25O 
1.280 
1.350 
1.200 
1.350 

1.350 
1.400 

1.340 
1.050 
1.100 

1.250 
1.250 
1.430 
1.550 
1.450 
1.500 

1.500 

1.500 
1.500 
1.550 
1.375 
1.445 

Avg. Sqrt. 

1.250 
1.310 
1.140 
1.280 

1.300 
1.350 
1.280 
0.990 
1.020 

1 .zoo 
1.210 
1.390 
1.500 
1.390 
1.440 

1.460 
1.470 
1.500 
1.570 
1.385 
1.445 

Average Volume Sampled 

7 5 
74 

74 
74 
73 
73 
73 
73 

7 3 
74 
74 
74 
75 

75 

75 
76 
76 
76 
76 

76 

75 
75 
76 
77 
75 

Average 



Zlient SDI Project No. GlSA 04-T-294 -- 

Van! Pittsboro ~ -- Unit EAF BAGHOUSE OUTLET Stack Area (ft') 148 5 
late 10/27/2004 Ambient Temperature ( O F )  65 -- 
)perator B. Peyton Barorneteric Pressure (inches Hg) 29.06 - 

'robe Operator(s) A. Kendall Static Pressure (t inches H20) -0.55 

;ontrol Unit No. 812047 Nozzle Diameter (in.) 0.177 %C02 1 %02  0.6 1 20.2 --- 
'itot Cp 0.84 Filter No. 04129 Condensate (milliliters) 19 Silica Gel (grams) 36.0 

Aeter Y 0.995 Front-half No. FH-IA Test Time (24 hour) 1456-2043 

120 

117 

118 

125 

I38 

145 

142 

142 

148 

152 

161 

171 

155 

149 

147 

154 

I58 

160 

160 

158 

158 

152 

148 

148 

129 

Average 

1.450 

1.500 

1.500 

1.550 

1.400 

1.500 

1.580 

1.650 

1.580 

1.470 

1.400 

1.450 

1.450 

1.400 

1.350 

1.300 

1.300 

1.350 

1.350 

1.330 

1.400 

1.500 

1.300 

1.300 

1.290 

Avg. Sqrt. 

1.460 

1.51 0 

1.520 

1.550 

1.370 

1.460 

1.550 

1.620 

1.540 

1.420 

1.330 

1.360 

1.390 

1.360 

1.320 

1.260 

1.250 

1.300 

1.300 

1.290 

1.350 

1.470 

1.280 

1.280 

1.310 

Average Volume Sampled 

q 
76 

Average 



S.A.T. . LLC ~ t .  2. BOX 2165, Wheatland. MO 65779 TELIFAX (41 71 282-61 40 Paae 2 of 2 

'lant Pittsboro -- Unit EAF BAGHOUSE OUTLET Stack Area ( f t2 )  148.5 

)ate 1 0/27/2004 Ambient Temperature (OF) 65 

)perator B. Peyton Barometeric Pressure (inches Hg) 29.06 _-  

'robe Operator(~) A. Kendall Static Pressure (t inches H20) -0.55 

;ontrol Unit No. 812047 Nozzle D~ameter (in.) 0.177 %C02 I Oh02 0.6 1 20.2 

'itot Cp 0.84 Filter No. 04129 Condensate (milliliters) 19 Silica Gel (grams) 36.0 

deter Y 0.995 Front-half No. FH-1A Test Time (24 hour) 1456-2043 

,, 138 

Average Avg. Sqlt 

1.400 

1.470 

1.370 

1.530 

1.530 
1.590 

1.640 

1.010 

1.390 

1.300 

1.380 

1.340 

1.410 

1.610 

1.660 

1.680 

1.680 

1.330 

1.340 

Average Volume Sampled 

76 

76 

76 

76 

76 
7 5 

75 

76 
75 

74 

74 
74 

73 - 
7 3 
73 

7 3 

73 
7 3 

73 

73 

7 3 

7 3 

7 3 
7 3 

73 
Average 



.- 

Plant Pittsboro Unit EAF BAGHOUSE OUTLET Stack Area (ft2) 148.5 

Date 10128/2004 

Operator B. Peyton 

Probe Operator(~) A. Kendall 

Control Unit No. 81 2047 Nozzle Diameter (in.) 0.177 

Pitot Cp 0.84 Filter No. 04129 

Meter Y 0.995 Front-half No. FH-1A 

. ' 

Ambient Temperature (OF) 65 
-- 

Barometeric Pressure (inches Hg) 29.06 -- - 

Static Pressure (k inches H20) -0.55 

%C02 / % 0 2  - 0.5 I 20.5 

Condensate (milliliters) 23.3 Silica Gel (grams) 30 6 

Test Time (24 hour) 0843-1 322 

11 150 
Average 

1.280 

1.280 

1.350 

1.350 

1.500 

1.550 

1.700 

1.750 

1.650 

1.650 

1 .a00 

1.150 

1.200 

1.250 

1.200 

1.350 

1.300 

1.380 

1.380 

1.150 

1.000 

1.000 

1.050 

1.050 

1.200 
Avg. Sqrt. 

1.230 

1.240 

1.300 

1.300 

1.450 

1.500 

1.670 

1.720 

1.630 

1.630 

1.580 

1.710 

1.120 

1.180 

1.230 

1.170 

1.330 

1.280 

1.360 

1.360 

1.090 

0.930 

0.920 

0.960 

Average Volume Sampled 

64 

64 

6 5 

66 

67 

68 

69 

69 

70 

70 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

73 

74 

74 

75 

Average 



'lant Pittsboro Unit EAF BAGHOUSE OUTLET Stack Area (ft2) 148.5 

late 1012812004 Ambient Temperature (OF) 65 

perator B. Peyton Barometeric Pressure (inches Hg) 29.06 -- 
'robe Operator(~) A. Kendall Static Pressure (+ inches H20) -- 

-0.55 

:ontrol Unit No. 812047 Nozzle Diameter (in.) 0.177 %C02 1 % 0 2  0.5 1 20.5 

?tot Cp 0.84 Filter No. 04129 Condensate (milliliters) 23.3 Silica Gel (grams) 30.6 

neter Y 0.995 Front-half No. FH-1A Test Time (24 hour) 0843-1 322 

1 167 

2 161 

2 150 

3 146 

3 152 

4 168 

4 170 

5 160 

5 160 

6 166 

6 166 

1 
- 

2 175 

4 167 

Average 

1.200 

1.280 

1.350 

1.400 

1.480 

1.300 

1.320 

1.450 

1.500 

1.550 

1.550 

1.180 

1.200 

1.450 

1.450 
1.550 

1.500 

1.250 

1.350 

1.500 

1.400 

1.410 

1.500 

1.320 

1.320 

Avg. Sqrt. 

1.41 0 

1.510 

1.300 

1.320 

1.430 

1.470 

1.550 

1.570 

1.150 

1.160 

1.400 

1.430 

1.540 

1.470 

1.200 

1.290 

1.450 

1.360 

1.350 

1.440 

1.240 

1.240 

Average Volume Sampled 
160.378 

75 

75 

75 

76 

77 

79 

79 

79 

79 

80 

8 1 

78 

79 

77 

77 

77 

77 

77 
77 

77 

77 

77 

77 

77 

76 

Average 

Post-test Nozzle Cal: 

A = 0.178" 

B = 0.176" 

C = 0.177" 

Avg. = 0.177" 



















I I I I I I I , I I 

Average / Total 1 p;;;, ;:?:$$\ ::<$;:;:?;:: 
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USEPA METHODS 3A, 7E AND 25A 



Test Run 1 Begin. STRATA Version 2.01 
Operator: AMlR BEHESHTI 
Plant Name: SDI 
Location: EAF 

0 2  NOx THC 
O/o PPm PPm 



10-28-2004 18:26:48 
10-28-2004 18:27:49 
10-28-2004 18:28:50 
10-28-2004 18:29:50 
10-28-2004 18:30:51 
10-28-2004 18:31:51 
10-28-2004 18:32:52 
10-28-2004 18:33:53 
10-28-2004 1 8: 34: 53 
10-28-2004 18:35:54 
10-28-2004 1 8: 36:48 
10-28-2004 18:37:49 
Test Run 1 End 
Averages 

Average 
Average Zero 
Span Value 
Span Average 

Bias Corrected 



Test Run 2 
Operator: 
Plant Name 
Location: 

10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
1 0-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
1 0-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 

Begin. STRATA Version 2.01 
AMlR BEHESHTI 
SDI 
EAF 

0 2  NOx THC 
O/o PPm PPm 



10-28-2004 19:53:04 
10-28-2004 19:54:05 
10-28-2004 19:55:05 
10-28-2004 19:56:06 
10-28-2004 19:57:07 
10-28-2004 19:58:07 
10-28-2004 19:59:08 
10-28-2004 20:00:08 
10-28-2004 20:Ol :09 
10-28-2004 20:02:03 
10-28-2004 20:03:04 
10-28-2004 20:04:05 
Test Run 2 End 
Averages 

Average 
Average Zero 
Span Value 
Span Average 

Bias Corrected 



Operator: 
Plant Name 
Location: 

10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
1 0-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
1 0-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 

AMlR BEHESHTI 
SDI 
EAF 

0 2  NOx THC 
O/o PPm PPm 

Test Run 3 Begin. STRATA Version 2.01 



10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
1 0-28-2004 
10-28-2004 
10-28-2004 
Test Run 3 End 
Averages 

Average 
Average Zero 
Span Value 
Span Average 

Bias Corrected 



USEPA METHOD 12 



I S.A.T. . LLC ~ t .  2, Box2165, Wheatland, MO 65779 TELIFAX (41 71 282-6140 

EPA METHOD 12 FIELD TEST DATA 

Client STEEL DYNAMICS, INC. 

Plant Bar Products Division - Pit tsb~o,-IN 

Date 10/2712004 

Operator 8. Peyton 

Probe Operator(s) A. Kendall 

Control Unit No. 609198 Nozzle Diameter (in.) 0.184 

Pitot Cp 0.84 Filter No. F - I  (Blank) 

Meter Y 0.997 Front-half No. FH-1 

Project No. GISA 04-T-294 . . - 

Unit Elecric Arc Furnace - BO (ES) Stack Area (ft2) 148.49 

Ambient Temperature ( O F )  68 

Barometeric Pressure (inches Hg) 29.06 - 

Static Pressure (k inches H20) -0 55 - 
%C02 / %02 0.3 / -20.5 ~ 

Condensate (milliliters) 34.0 Silica Gel (grams) 18.5 
Test Time (24 hour) 1101-1322 

I 

Average Avg. Sqrt. Average Volume Sampled Average 

Pretest Nozzle Cal: 

A = 0.182" 
8 = 0.184" 

C = 0.1 84" 

Avg. = 0.184" 



S.A.T. . LLC Rt. 2. Box 2165. Wheatland. MO 65779 TELIFAX (41 71 282-6140 

Plant Bar Products Division - Pittsboro, IN Unit Elecric Arc Furnace - BO (ES) Stack Area (ft2) 148.49 

Date 10/27/2004 Ambient Temperature (OF) 65 

lperator B. Peyton Barometeric Pressure (inches Hg) 29.06 

Probe Operator(s) A. Kendall Static Pressure (* inches H20) -0.55 

Control Unit No. 6091 98 Nozzle Diameter (in.) 0.184 %C02 1 % 0 2  0.8 1 20.2 

Pitot Cp - 0.84 Filter No. F - I  (Blank) Condensate (milliliters) 30.0 Silica Gel (grams) 24.9 

Meter Y _ 0.997 Front-half No. FH-1 Test Time (24 hour) 1456-1 826 

123 125 

117 122 

119 125 

127 118 

137 117 

145 115 

142 108 

144 106 

149 104 

153 100 

166 114 

165 130 

149 

148 

145 

151 

156 

162 

165 

153 

151 

145 

143 

135 

131 

Average 

1.510 

1.450 

1.310 

1.750 

1.650 

1.350 
1.120 

1.230 

1.150 

1.250 

1.080 

1.150 

1.200 

1.390 

1.310 

1.300 

1.250 

1.250 

1.450 

1.580 

1.580 

1.290 

1.350 

1.470 

1.500 

Avg. Sqrt. 

1.450 1.530 

1.390 1.190 

1.250 1.280 

1.650 1.430 

1.540 1.210 

1.250 1.440 

1.050 1.620 

1.150 1.710 

1.070 1.620 

1.160 1.260 

0.980 1.090 

1.050 1.150 

1.120 a 

1.310 

1.240 

1.210 

1.160 

1.150 

1.340 

1.460 

1.490 

1.340 

1.300 

1.430 

1.460 

Average 

80 

Volume Sampled Average 



S.A.T. , LLC Rt. 2. Box 2165, Wheatland, MO 65779 TELIFAX (41 7) 282-6140 

EPA METHOD 12 FIELD TEST DATA 

Client STEEL DYNAMICS, INC. 

Plant Bar Products Division - Pittsboro, IN 

Date 10128/2004 

3perator 6 .  Peyton 

Probe Operator(s) A. Kendall 

Control Unit No. 6091 98 Nozzle Diameter (in.) 0.184 

Pitot Cp 0.84 Filter No. - F-1 (Blank) 

Meter Y __ 0.997 Front-half No. FH-1 

Project No. GlSA 04-T-294 
-. 

Unit Elecric Arc Furnace - BO (ES) Stack Area (ftz) 148.49 

Ambient Temperature (OF) 60 - 
Barometeric Pressure (inches Hg) 29.15 - 

Static Pressure (t inches H20) a,55 

%C02 I %02 0.6 I 20.4 

Condensate (milliliters) 21 .O Silica Gel (grams) 19.6 

Test Time (24 hour) 0843-1 056 

I 
Average 

1.050 

1.100 

1.210 

1.450 
1.250 

1.200 

1.150 

1.300 

1.350 

1.390 
1.230 

1.550 

1.200 

1.400 

1.390 

1.510 

1.350 

1.430 

1.200 

1.150 

1.250 

1.100 

1.450 

1.400 

Avg. Sqrt. 
I 

Average Volume Sampled Average 









S.A.T. , LLC Rt. 2, Box 2165, Wheatland; MO 65779 TEUFAX (417) 282-6140 1 Page of 

EPA Method 12 (PM) Testina - Field Data Sheet 

Run # 3 Sampling Location FA F r ,  j 
Client s ~ T  
Plant pi- k 

Project # 04 -T- zq L/ 
Unit ~ P F  ~;t.Lev 

Schematic of Stack Cross Section 

Date rU/%lo(( Project Site '7; f+i b r rvrr I 4 , ' 1 1\1 
Meter Operator # , I<-,& 
Probe Operator &, ' Puu -&-. 

I 

Ambient Temperature (OF) ,&$ I Barometric Press. (in. Hg) B, /T 
Assumed Moisture (%) 2 1 Calculated Moisture (%) 

Control Unit # Lgq 98 
Filter Oven # 10 i I 
lmpinger Unit # 95.4 7 
Pitot# 'y- 5 ' 

Meter Y (C Factor)O, 746 
Meter Delta H@ (, 657 - 
Meter K I Orifice Factor .2 '7) 9 
Pitot Cp , 8 L( 

?- I  

First traverse point all the way In Out 

Nozzle# n;l$(1 
Nozzle Diameter (in.) , j 8 
Nozzle Material SCj ' 
Probe # 77 - c, 

Pitot Leak Check: Initial & Final Q& 

Inside Dimension(s) 

~ i ame te r (~~ ' ! 65  
L - W -  

Probe Length (ft.) 5 
Probe Liner Material 53 
Probe Heater Setting ("F) 255 
Oven Heater Setting (OF) 3 '5 5' 

TOtelVlc(ml) DGM Leak Rate Before: 010 - - CFM@ j5 in. Hg 
DGM Leakxi te After: 0.0 CFMQ $ in. Hg 
Static Pressure (* in. H20) -0. 55 - 

Port Dimen. 
(in.) 

Dia. k 
L 6 
f l ~ c i 4 ~  Total Acetone Wash (ml) Filter Number(s) 

Front-half Number(s) 
Back-half Number@) 

Gas Flow 
Direction 
In : 
Out w 
8 h n k  3 

Total 0.1 HN03Rinse (ml) 
Start Time (24 Hour) H '47 1 Stop Time (24 Hour) i o : Sb 

" 

IGS Bag # \ b5 ( P o d  g 
%C02'  
Condensate (mllg) 

IGS Analyzer # 
%O2 
Silica Gel (g) 



CEMS OPACITY MEASUREMENTS 



COM DATA - RUN NO. 1 



Data Summary Report 
Company : S t e e l  Dynamics - Bar Prodccts 

8000 North County Road 225 east 

Pittsboro, IN 46167 

D a t a  G r o u p :  1 Min Raw 

-- " . -- -- -A --A - 
Environmental Spsterns, Inc. 

R e p o r t  Name: No Title 

S t a r t  of R e p o r t :  10/27/2004 08:43 

E n d  of R e p o r t :  10/27/2004 13:22 V a l i d a t i o n :  All Available Data 

G r o u p #- C h a n n e l #  GI-C9 

L o n g  D e s  crip . Opac i ty  1 

S h o r t  D e s c r i p .  Opacity 

U n i t s  

R a n g e  C-10 

D a t e / T i r n e  P r i n t e d :  12/06/2004 08:21 Page 1 



Group#-Channel# GI-C9 

Long Descrip. Opacity 1 

Short Descrip. Opacity 

Units , 

Range 9-10 

10/27/2004 09:22 0.51 

Data Summary Report - Continued Page 2 



Group#-Channel# GI-C9 

Long Descrip. Opacity 1 

Short Descrip. OpdciLy 

Units % 

Range 0-10 

10/27/2004 10: 12 0.38 

Date/Time Printed: 12/06/2004 08:21 Data Summary Report - Continued Page 3 



L o n g  D e s c r l p .  Opaclty 1 

S h o r t  D e s c r l p .  Opaclty 

U n l t s  % 

Range 0-10 

10/27/2004 11:02 0.53 

10/27/2004 11:03 0.35 

10/27/2004 11:04 0.33 

10/27/2004 11:05 0.49 

10/27/2004 11:06 0.39 

10/27/2004 11:07 0.37 

10/27/2004 11:08 0.45 

10/27/2004 11:09 0.45 

10/27/2004 11:lO 0.48 

10/27/2004 11:ll 0.41 

10/27/2004 11:12 0.47 

10/27/2004 11:13 0.56 

10/27/2004 11:14 0.35 

10/27/2004 11:15 0.33 

10/27/2004 11:16 0.35 

10/27/2004 11:17 0.40 

10/27/2004 11:18 0.38 

10/27/2004 11:19 0.41 

10/27/2004 11:20 0.39 

10/27/2004 11:21 0.48 

10/27/2004 11:22 0.58 

10/27/2004 11:23 0.52 

10/27/2004 11:24 0.63 

10/27/2004 11:25 0.52 

10/27/2004 11:26 0.56 

10/27/2004 11:27 0.65 

10/27/2004 11:28 0.65 

10/27/2004 11:29 0.68 

10/27/2004 11:30 0.68 

10/27/2004 11:31 0.80 

10/27/2004 11:32 0.55< 

10/27/2004 11:33 0.48 

10/27/2004 11:34 0.37 

10/27/2004 11:35 0.41 

10/27/2004 11 : 36 0.43 

10/27/2004 11:37 0.34 

10/27/2004 11:38 0.44 

10/27/2004 11:39 0.50 

10/27/2004 11:40 0.48 

10/27/2004 11:41 0.42 

10/27/2004 11:42 0.53 

10/27/2004 11:43 0.63 

10/27/2004 11: 44 0.70 

10/27/2004 11:45 0.82 

10/27/2004 11: 46 1.11 

10/27/2004 11:47 1.22 

10/27/2004 11:48 1.28 

10/27/2004 11:49 1.08 

10/27/2004 11:50 0.98 

10/27/2004 11 : 51 0.80 

D a t a  S u m m a r y  R e p o r t  - C o n t i n u e d  Page 4 



G r o u p #- C h a n n e l #  G 1 - C 9  

Long D e s c r i p .  O p a c i t y  1 

S h o r t  Descrip . O p a c i t y  

U n i t s  

R a n g e  0-i0 

10/27/2004 11:52 0.75 

~ a t e / ~ i m e  P r i n t e d :  1 2 / 0 6 / 2 0 0 4  0 8 : 2 1  D a t a  Summary R e p o r t  - C o n t i n u e d  Page 5 



Long Descrip . Opacity 1 

Short Descrip. Opacity 

Units 

Range 0-10 

10/27/2004 12:42 0.28 

10/27/2004 12:43 0.28 

10/27/2004 12:44 0.36 

10/27/2004 12:45 0.49 

10/27/2004 12:46 0.40 

10/27/2004 12:47 0.25 

10/27/2004 12:38 0.25 

10/27/2004 12:49 0.24 

10/27/2004 12:50 0.24 

10/27/2004 12:51 0.29 

10/27/2004 12:52 0.24 

10/27/2004 12:53 0.22 

10/27/2004 12:54 0.21 

10/27/2004 12:55 0.34 

10/27/2004 12:56 0.26 

10/27/2004 12:57 0.27 

10/27/2004 12:58 0.35 

10/27/2004 12:59 0.35 

10/27/2004 13:OO 0.39 

' 10/27/2004 13:Ol 0.37 

10/27/2004 13:02 0.47 

10/27/2004 13:03 0.48 

10/27/2004 13:04 0.51 

10/27/2004 13:05 0.55 

10/27/2004 13:06 0.53 

10/27/2004 13:07 0.51 

10/27/2004 13:OE 0.51 

10/27/2004 13:09 0.53 

10/27/2004 13:lO 0.59 

10/27/2004 13:11 0.61 

10/27/2004 13:12 0.61 

10/27/2004 13:13 0.79 

10/27/2004 13:14 0.54 

10/27/2004 13:15 0.43 

10/27/2004 13:16 0.41 

10/27/2004 13: 17 0.51 

10/27/2004 13: 18 0.45 

10/27/2004 13:19 0.51 

10/27/2004 13:20 0.58 

10/27/2004 13:21 0.71 

10/27/2004 13:22 0.56 

Period Average = 0.48 

Period Max Value = 1.28 

Period Min Value = 0.19 

Period Totals = 1.3415E+2 

Period % Recovery = 100.0 

Data Summary Report - Continued Page 6 



COM DATA - RUN NO. 2 



Data Summary Report 
Company : S t e e l  Dynamlcs - Bar P r o d u c t s  

8000 North County  Road 2 2 5  e a s t  --- - 
TRACE - .- -.. .- - - 

P i t t s b o r o ,  I N  46167 
Ennircmmentn 1 Sgstemu, Inc. 

Data Group: 1 Min Raw 

Report Name: No T i t l e  

Start of Report: 10 /27 /2004  14:56 

End of Report: 10 /27 /2004  2 0 : 4 3  Validation: A l l  A v a i l a b l e  Data 

Long Descrip. Opacity 1 

Short Descrip. Opacity 

Units , 

Range 0-10 

10/27/2004 14:56 0.44 

10/27/2004 14:57 0.60 
10/27/2004 14:58 0.56 

10/27/2004 14:59 0.45 

10/27/2004 15:OO 0.40 

10/27/2004 15:Ol 0.38 

10/27/2004 15:02 0.53 

10/27/2004 15:03 0.38 
10/27/2004 15:04 0.30 

10/27/2004 15:05 0.37 

10/27/2004 15:06 0.44 

10/27/2004 15:07 0.39 

10/27/2004 15: 08 0.36 

10/27/2004 15:09 0.45 

10/27/2004 15:lO 0.48 

10/27/2004 15:ll 0.49 

10/27/2004 15:12 0.45 

10/27/2004 15:13 0.46 

10/27/2004 15:14 0.43 
10/27/2004 15:15 0.46 

10/27/2004 15:16 0.54 

10/27/2004 15:17 0.61 

10/27/2004 15:18 0.55 

10/27/2004 15:19 0.47 

10/27/2004 15:20 0.36 

10/27/2004 15:21 0.33 

10/27/2004 15:22 0.34 

10/27/2004 15:23 0.35 

10/27/2004 15:24 0.37 
10/27/2004 15:25 0.35 

10/27/2004 15:26 0.32 

10/27/2004 15:27 0.36 

10/27/2004 15:28 0.53 

10/27/2004 15:29 0.43 

10/27/2004 15:30 0.48 

10/27/2004 15:31 0.60 

10/27/2004 15:32 0. 67 

10/27/2004 15:33 0.80 

10/27/2004 15:34 0.70 

Page  1 



Group#-Channel# GI-C9 

Long Descrip. Opacity 1 

Short Descrip. Opacity 

Units 

Range 0-10 

10/27/2004 15:35 0.62 

Date/Time Printed: 12/06/2004 08:22 Data Summary Report - Continued Page 2 



L o n g  D e s c r i p .  O p a c i t y  1 

S h o r t  D e s c r i p .  Opacity 

U n i t s  i- 

R a n g e  0-10 

10/27/2004 16:25 0.38 

D a t a  S u m m a r y  R e p o r t  - C o n t i n u e d  Page 3 



L o n g  D e s c r i p .  O p a c i t y  1 

S h o r t  D e s c r i p .  Opaclty 

U n i t s  

R a n g e  0-10 

10/27/2004 17: 15 0.24 

D a t e / T i m e  P r i n t e d :  1 2 / 0 6 / 2 0 0 4  0 8 : 2 2  D a t a  Summary  R e p o r t  - C o n t i n u e d  Page 4  



Group#-Channel# G1-C? 

Long Descrip . Opacity 1 

Short Descrip. Opacizy 

Units 

Range 0-10 

Date /Time P r i n t e d :  12 /06 /2004  08:22  Data Summary R e p o r t  - C o n t i n u e d  Page 5 



Group#-Channel# GI-C9 

Long Descrip. Opacity 1 

Short Descrip. Opacity 

Units 

Range 0-10 

0.43 

~ a t e / ~ i m e  Printed: 12/06/2004 08:22 Data Summary Report - Continued Page 6 



Group#-Channel# GI-C9 

Long Descrip. Opacity 1 

Short Descrip . Opacity 

Units , 

Range 0-10 

10/27/2004 19:45 0.36 

D a t a  Summary Report - Continued Page 7 



Group#-Channel# GI-C4 

Long Descrip. Opacity 1 

Short Descrip. Opacity 

Units , 

Range 0- 10 

10/27/2004 20: 35 0.66 

Period Average = 0.44 

Period Max Value = 1.10 

Period Min Value = 0.20 

Period Totals = 1.5138E+2 

Period % Recovery = 100.0 

Data Summary Report - Continued Page 8 



COM DATA - RUN NO. 3 

- * 



Data Summary Report 
C o m p a n y  : Steel Dynamics - Bar Products 

8 0 0 0  North County Road 2 2 5  east 

Pittsboro, I N  4 6 1 6 7  

D a t a  G r o u p :  1 Min Raw 

R e p o r t  Name : No Title 

S t a r t  o f  R e p o r t :  1 0 / 2 8 / 2 0 0 4  0 8 : 4 3  

E n d  of R e p o r t :  1 0 / 2 8 / 2 0 0 4  1 3 : 2 2  V a l i d a t i o n :  All Available Data 

L o n g  D e s c r i p .  Opacity 1 

S h o r t  D e s c r i p .  Opacity 

U n i t s  % 

R a n g e  0-10 

10/28/2004 08:43 0.36 

D a t e / T i m e  P r i n t e d :  1 2 / 0 6 / 2 0 0 4  0 8 : 2 2  Page 1 



L o n g  D e s c r i p .  O p a c i t y  1 

Short D e s c r i p .  Opacity 

U n i t s  % 

R a n g e  0-10 

10/28/2004 09:22 0.68 

10/28/2004 09:23 0.75< 

10/28/2004 09:24 0.74< 

10/28/2004 09:25 0.78< 

10/28/2004 09:26 0.65 

10/28/2004 09:27 0.63 

10/28/2004 09:28 0.61 

10/28/2004 09:29 0.53 

10/28/2004 09:30 0.52 

10/28/2004 09:31 0. 48 

10/28/2004 09:32 0.49 

10/28/2004 09:33 0.54 

10/28/2004 09:34 0.54 

10/28/2004 09:35 0.51 

10/28/2004 09:36 0.51 

10/28/2004 09:37 0.63 

10/28/2004 09:38 0.46 

10/28/2004 09:39 0.38 

10/28/2004 09:40 0.37 

10/28/2004 09:41 0.53 

10/28/2004 09:42 0.45 

10/28/2004 09:43 0.34 

10/28/2004 09:44 0.36 

10/28/2004 09: 45 0.33 

10/28/2004 09:46 0.29 

10/28/2004 09:47 0.31 

10/28/2004 09:48 0.30 

10/28/2004 09:49 0.31 

10/28/2004 09:50 0.32 

10/28/2004 09:51 0.32 

10/28/2004 09:52 0.40 

10/28/2004 09:53 0.38 

10/28/2004 09:54 0.35 

10/28/2004 09:55 0. 62 

10/28/2004 09:56 0.56 

10/28/2004 09:57 0.39 

10/28/2004 09:58 0.34 

10/28/2004 09:59 0.40 

10/28/2004 1O:OO 0.40 

10/28/2004 1O:Ol 0.40 

10/28/2004 10:02 0.47 

10/28/2004 10:03 0.53 

10/28/2004 10:04 0.61 

10/28/2004 10:05 0.51 

10/28/2004 10:06 0.38 

10/28/2004 10:07 0.36 

10/28/2004 10:08 0.32 

10/28/2004 10:09 0.34 

10/28/2004 1O:lO 0.47 

10/28/2004 1O:ll 0.34 

D a t a  S u m m a r y  R e p o r t  - C o n t i n u e d  Page 2 



Group#-Channel# Gl-C9 

Long Descrip. Opaclty 1 

Short Descrip. Opacity 

Units 

Range 0-1C 

10/28/2004 10:12 0.33< 

Data Summary Report - Continued Page 3 



Group#-Channel# GI -C9 

Long Descrip. 0pac;t;r i 

Short Descrip . Opacity 

Units , 

Range 0-10 

10/28/2004 11:02 0.52 

Data Summary Report - Continued Page 4 



~roup#-Channel# GI-C9 

Long Descrip . O p a c l t y  1 

Short Descrip. O p a c l t y  

Unl ts 

Range 0-10 

10/28/2004 11:52 0.49 

10/28/2004 il:53 0.58 

10/28/2004 11:54 0.55 

10/28/2004 11:55 0.51 

10/28/2004 11:56 0.53 

10/26/2004 11: 57 0.50 

10/26/2004 11:56 0.54 

10/28/2004 11:59 0.63 

10/28/2004 12: 00 0.59 

10/28/2004 12:Ol 0.61 

10/28/2004 12:02 0.55 

10/28/2004 12:03 0.64 

10/28/2004 12: 04 0.56 

10/28/2004 12:05 0.56 

10/28/2004 12:06 0.66 

10/28/2004 12:07 0.65 

10/28/2004 12:OB 0.51 

10/28/2004 12:09 0.54 

10/28/2004 12:lO 0.65 

10/28/2004 12:11 0.52 

10/28/2004 12:12 0.36 

10/28/2004 12:13 0.32 

10/28/2004 12:14 0.31 

10/28/2004 12:15 0.37 

10/28/2004 12:16 0.34 

10/28/2004 12:17 0.29 

10/28/2004 12:18 0.29 

10/28/2004 12:19 0.38 

10/28/2004 12:20 0.37 

10/28/2004 12:21 0.42 

10/28/2004 12:22 0.42 

10/28/2004 12:23 0.42 

10/28/2004 12:24 0.43 

10/28/2004 12:25 0.59 

10/28/2004 12:26 0.57 

10/28/2004 12:27 0.56 

10/28/2004 12:28 0.54 

10/28/2004 12:29 0.62 

10/28/2004 12:30 0.67 

10/28/2004 12:31 0.60 

10/28/2004 12:32 0.54 

10/28/2004 12:33 0.53 

10/28/2004 12:34 0.46 

10/28/2004 12:35 0.51 

10/28/2004 12:36 0.66 

10/28/2004 12:37 0.65 

10/28/2004 12:38 0.71 

10/28/2004 12:39 0.59 

10/28/2004 12:40 0.49 

10/28/2004 12:41 0.41 

Data Summary Report - Continued Page  5 



Long Descrip. Opacity 1 

Short Descrip. Opacity 

Units 

Range 0-10 

10/28/2004 12:42 0.42 

-- 

Perlod Average = 0.51 

Period Max Value = 1.25 

Period Min Value = 0.22 

Period Totals = 1.4170E+2 

Period % Recovery = 100.0 

Date/Time Printed: 12/06/2004 08:22 Data Summary Report - Continued Page 6 



RF Exhaust Stack 



USEPA METHODS 3A AND 7E 



Test Run I Begin. STRATA Version 2.01 
Operator: AMlR BEHESHTI 
Plant Name: SDI 
Location: REHEAT FURNACE 

0 2  NOx 
% PPm 

10-27-2004 18:52:22 0.184 
10-27-2004 18:53:23 3.461 
10-27-2004 18:54:23 5.414 
1 0-27-2004 18:55:23 5.541 
10-27-2004 18:56:24 5.585 
10-27-2004 18:57:24 5.692 
Begin calculating run averages 



10-27-2004 19:39:53 
10-27-2004 19:40:53 
1 0-27-2004 19:41:54 
10-27-2004 1 9:42:54 
10-27-2004 19:43:49 
10-27-2004 19:44:49 
10-27-2004 19:45:49 
10-27-2004 19:46:50 
1 0-27-2004 19:47:50 
10-27-2004 19:48:51 
10-27-2004 19:49:51 
10-27-2004 19:50:51 
10-27-2004 1951 :52 
10-27-2004 19:52:52 
10-27-2004 19:53:53 
10-27-2004 19:54:53 
10-27-2004 19:55:53 
10-27-2004 19:56:54 
10-27-2004 19:57:54 
Average of Test Run 0 2  

% 
10-27-2004 19:57:54 
Test Run 1 End 

5.969 
6.065 
6.024 
6.094 

6.2 
6.18 

6.136 
6.178 
6.423 
6.704 
6.622 
6.675 
6.622 
6.38 

6.229 
6.038 
6.035 
6.082 
5.937 

NOx 
PPm 

6.109 



Test Run 2 Begin. STRATA Version 2.01 
Operator: AMlR BEHESHTI 
Plant Name: SDI 
Location: REHEAT FURNACE 

0 2  
Yo 

10-27-2004 20:09: 12 
10-27-2004 20: 1011 2 
10-27-2004 20:11:13 
Begin calculating run averages 

NOx 
PPm 



10-27-2004 20:57:19 
10-27-2004 20:58: 13 
10-27-2004 20:59: 14 
10-27-2004 21:00:14 
10-27-2004 21:01:15 
10-27-2004 21 :02: 15 
10-27-2004 21:03:15 
10-27-2004 21:04:16 
10-27-2004 21 :05: 16 
10-27-2004 21:06:17 
10-27-2004 21:07:17 
10-27-2004 21 :08: 17 
10-27-2004 21 :09: 18 
10-27-2004 21:10:18 
10-27-2004 21:11:19 
10-27-2004 21:12:19 
Average of Test Run 0 2  

% 
10-27-2004 21:12:19 
Test Run 2 End 

6.591 
6.628 
6.568 
6.667 
6.822 
6.717 
6.755 
6.829 
6.81 3 
6.767 
6.859 
6.844 
6.795 
6.772 

6.84 
6.905 

NOx 
PPm 

6.131 



Test Run 3 Begin. STRATA Version 2.01 
Operator: AMlR BEHESHTI 
Plant Name: SDI 
Location: REHEAT FURNACE 

0 2  
O h  

10-28-2004 07:30:36 
10-28-2004 07:31:36 
10-28-2004 07:32:37 
10-28-2004 07:33:37 
10-28-2004 07:34:37 
10-28-2004 07:35:38 
10-28-2004 07:36:38 
10-28-2004 07: 37: 39 
10-28-2004 07:38:39 
10-28-2004 07:39:39 
10-28-2004 07:40:40 
10-28-2004 07:41:40 
10-28-2004 07:42:41 
Begin calculating run averages 

NOx 
PP"' 



Average of Test Run 0 2  NOx 
% PPm 

1 0-28-2004 08:43:29 7.502 37.3 
Test Run 3 End 



APPENDIX B 

PROCESS OPERATING DATA 



EAF Baghouse Outlet 



PROCESS INFORMATION - SUMMARY DATA 



FUME COLLECTION SYSTEM CHECKS 
PERFORMED DURING COMPLIANCE TEST 

October 27,2004 

EAF BAGHOUSE 
x 

BAGHOUSE DP 



FUME COLLECTION SYSTEM CHECKS 
PERFORMED DURlNG COMPLIANCE TEST 

October 28,2004 

EAF BAGHOUSE 

FURNACE STATIC BAGHOUSE DP 



PROCESS SUMMARY INFORMATION 

PMlPMlO COMPLIANCE TEST 
* Heat Sheet Data for the Pb Runs are included with this information. 

RUN #I OCTOBER 27,2004 0843-1 322 

ELECTRIC ARC FURNACE 

HEAT # START - END TONS PRODUCED 
A042995 840 940 100 

LADLE METALLURGICAL FURNACE 

HEAT # START END 
A042993 829 940 

RUN #2 OCTOBER 27,2004 1456-2043 

HEAT # START - END. . TONS PRODUCED 
A042999 1326 1549 100 
A043001 1549 1834 100 
A043002 1834 1938 105 
A043003 1938 2048 100 

LADLE METALLURGICAL FURNACE 

HEAT # START - END 
A042997 1320 1523 
A042998 1531 1625 
A042999 1643 1734 
A043000 1854 2135 



RUN #3 OCTOBER 28.2004 0843-1 322 

HEAT # START - END TONS PRODUCED 
A043012 826 937 100 
A0430 13 93 7 1046 100 
A043014 1046 121 1 100 
A0430 15 121 1 1310 100 

LADLE METALLURGICAL FURNACE 

HEAT # START - END 
A04301 0 73 8 916 
A04301 1 928 1023 
A043012 103 1 1111 
A0430 1 3 1122 121 1 
A0430 14 1229 1313 



EAF HEAT SHEETS - RUN NO. 1 



Steel l?jmamicsm 
BAR PRODUCTS DlVlSlON 

HEAT: ~ , g ~ ~ y q ?  
ORDER: 

CREW: 
DATE: 

MELTER: 
OPERATOR: 

EAF HEAT REPORT 

TIME 9 WT (LBS) ELECTRODE ADDS HEATS ON TAPHOLE: & ;) 
CHARGED BUCKET #I i fScLf / P~yy) A B c HEATSONDELTA: -3 1 
CHARGED BUCKET #2 3 % ~  r> ELECTRODE BREAKS HEATS SINCE PATCH: 173 q 
CHARGED BUCKET #3 A B C GUN LBS USED: 

SCRAP LIME [ CARBON 

LADLE ADDITIONS 
[ ALLOYS AT I LBS / LBSiPOlNT I PTS 

SLAG RATING 
1-FLUID, 5-THICK FOAM: 3 TAP DATA 

MELT IN TIME LADLE: 
FIRST TEMP 2 q LADLE TARE WT (LBS). 

3 
FIRST 0 2  - TAP WT. ACTUAL (LBS): 

FIRST CARBON - TAP TIME (MIN): 

CHEMISTRY 

. .. I I I 

FeMo 

HEAT DATA 

Phos 
Lime 
Dolo Lime 

PREVIOUS TAP TIME: 
TAP TIME: 

TAP TO TAP TIME: 
TAP HOLE FREE OPEN: 

DRAIN HEAT?: 
TOTAL KWH: 

TOTAL SCF 02: 
TAP CARBON: 

TAP 02: 
TAP TEMP: 

TAP WEIGHT: 
BURNER 02:  

Mo 
- 

MELT CHEM 
AIM FOR LMF 
E01 
E02 
E03 

OTHER 
- 

Cr 
- 

S i 
254- 

Mn 
60 

C 
3 

hZcl 

8 
9 
10 

TOTAL: 

- 
Cu 
- 

Ni - 

.. 

DELAYS 

DELAY 
TOTALS 

N 
- 

P 
-- 

L I 

Refractory Electrode Scrap 
repair: AddJSlip: Charging: 

S - 

ITEM 

Other: 

COMMENTS 

-- / /  

NOTES: 

FOLLOW-UP 
NEEDED 

1 
2 
3 
4 
5 

TIME 
STOP 

/3?Y 
7 YS-Y 
' i < l t i  
/<if7 

TIME 
START 

l W 4  
I 4 5 ~  
\tS\ 

/@ Z_ 

DELAY 
WIN) 

/ 3 

REASON (Electrodes, 
Refractory repair, 
Chayging, other) 



Steel Dpamiicsm 
BAR PRODUCTS DlVlSlON 

EAF HEAT REPORT 

HEAT: m436- 
ORDER: 

CREW: A@,C D S C R A P  LIME I CARBON I 
DATE: 

MELTER: -" c , - 
GRADE: /~q<o'/u/ OPERATOR: 1 1 1  

ELECTRODE ADDS HEATS ON TAPHOLE: 
CHARGED BUCKET # I  A B C HEATS ON DELTA: -q 
CHARGED BUCKET #2 Y?c~o ELECTRODE BREAKS HEATS SINCE PATCH: 1335- 
CHARGED BUCKET #3 A B C GUN LBS USED: 

SLAG RATING 
I-FLUID, 5-THICK FOAM: 

TAP DATA 
MELT IN TIME LADLE: 

FIRSTTEMP LADLE TARE WT (LBS): 
FIRST 0 2  

FIRST CARBON 
TAP WT. ACTUAL (LBS): 

TAP TlME (MIN): 

CHEMISTRY 

LADLE ADDITIONS 
I ALLOYS AT I LBS / LBSlPOlNT I PTS 

ADDED 
CARBON 
SiMn 
FeSi 75% 

HC Cr 6.5% C 
LC Cr O.loh C 

N i 
FeMo 

HEAT DATA 

Phos 
Lime 
Dolo Lime 

PREVIOUS TAP TIME: 
TAP TIME: 

TAP TO TAP TIME: 
TAP HOLE FREE OPEN: 

DRAIN HEAT?: 
TOTAL KWH: 

TOTAL SCF 02:  
TAP CARBON: 

TAP 02: 
TAP TEMP: 

TAP WEIGHT: 
BURNER 02: 

/.~?Q's; - 

/83 d U R N E R S :  INJ: 

DELAYS 

DELAY Refractory Electrode scrap 3 
TOTALS repair: AddISlip: Charging: Other: 

NOTES: MC-F-002 



Steel &mamicsm 
EAR PRODUCTS DlVlSlON 

EAF HEAT REPORT 

ORDER: 

CREW: A @  D / SCRAP I LIME I CARBON I 

WT (LB ) ELECTRODE ADDS HEATS ON TAPHOLE: / 9 
CHARGED BUCKET 111 IThM?q / + k ?  A B C HEATS ON DELTA: 33 
CHARGED BUCKET #2 1 ?cS% fS'3BBc9@ ELECTRODE BREAKS HEATS SINCE PATCH: / 7  3G 
CHARGED BUCKET #3 A B C GUN LBS USED: 

SLAG RATING 
1-FLUID, 5-THICK FOAM: 

TAP DATA 
MELT IN TIME LADLE: 

FIRST TEMP 
FIRST02 

LADLE TARE WT (LBS): 
TAP WT. ACTUAL (LBS): 

FIRST CARBON /Q TAP TIME (MIN): 

DELAYS 

NOTES: 

110 1 

HEAT DATA 

PREVIOUS TAP TIME: -& 3 d 
TAP TIME: I' 7 T z  

TAP TO TAP TIME: - BURNERS: INJ: 
TAP HOLE FREE OPEN: v& 3 

DRAINHEAT?: h-'0 # I  - / #,- 
TOTAL KWH: 536 ZcXI %-A / #2 - 

TOTAL SCF 02: 1- #3 - #3 - 
TAP CARBON: 07 #4 - 

TAP 02: 266 
TAP TEMP: m(,, 

TAP WEIGHT: l b f ~ 0 d  1 

BURNER 02: /by36 7, 

ITEM 

/ 

Si 
t2- 

Cr - MELT CHEM 
AIM FOR LMF 
E0 1 
E02 
E03 

REASON (Electrodes, 
Refractory repair, 

N i - Mo 
A 

C 
L/ .z 

TIME 
STOP 

TOTAL: 

Cu 
- 

S - Mn 
C&3 

COMMENTS 

. / 5  

OTHER - N 
'-L 

P - 

FOLLOW-UP 
NEEDED 

TIME 
START 

DELAY Refractory Electrode Scrap 
TOTALS repair: AddISlip: Charging: Other: 9 

- 

DELAY 
WIN) 



Steel Djmamics- 
BAR P R O D U C ~ S  DIVISKJN 

EAF HEAT REPORT 

WT (LBS,) ELECTRODE ADDS HEATS ON TAPHOLE: 20 
CHARGED BUCKET # I  7$%7 /qdmo A B C HEATS ON DELTA: 
CHARGED BUCKET #2 20 [' -&-J ELECTRODE BREAKS HEATS SINCE PATCH: j73 7 
CHARGED BUCKET #3 A B C GUN LBS USED: 

MELTCHEM I C I . . .  . Mn I P I S I Si I Ni 1 Cr I Mo I Cu 1 N IOTHERI  
AIM FC 

LADLE ADDITIONS 
I ALLOYS AT I LBS I LBSIPOINT I PTS 1 

SLAG RATING 
1-FLUID, 5-THICK FOAM: -3 TAP DATA - 7 

MELT IN TIME a 3 7  LADLE: ,/ 
FIRST TEMP 2 %<z LADLE TARE WT (LBS): 

FIRST02 5 3  TAP WT. ACTUAL (LBS): 
FIRST CARBON TAP TIME (MIN): 

KWH 
j 

(D 
1 qT(p0 

HEAT DATA 

CHEMISTRY 

POWER 
ON TIME 

( r $9 
zo fzJ 

PREVIOUS TAP TIME: 
TAP TIME: 

TAP TO TAP TIME: 
TAP HOLE FREE OPEN: 

DRAIN HEAT?: 
TOTAL KWH: 

TOTAL SCF 02 :  
TAP CARBON: 

TAP 02 :  
TAP TEMP: 

TAP WEIGHT: 
BURNER 02:  

BURNERS: INJ: 

DELAYS 
ITEM TIME TIME DELAY REASON (Electrodes, COMMENTS FOLLOW-UP 

STOP START Refractory repair, NEEDED 

DELAY 
TOTALS 

8 
9 
10 

TOTAL: 
I 

Refractory Electrod 
Add,& 5 Scrap j 

repair: Charging: 

- 

NOTES: 

Other: 

MC-F-002 



Steel ~amiics- 
BAR PRODUCTS DIVISlON 

LMF HEAT RECORD 

CREW: A B 

OPERATOR. Ld4J-5, TAP TIME: 2,":"' FROM: DESTINATION 
AIM TEMP (F): ," ~ 7 0  27 r~ ARRIVAL TIME: C,ASTER 
MAX. o (ppm): AIM HOOKS ON TIME: VTD WTD 
MAX H (ppm). ACTUAL HOOKS ON TIME. CASTER 

LADLE 
LADLE#: 6 HEATS ON LADLE: 

TARE WT: HEATS ON BLOCK: 
TAP WT: ' HEATS ON SLAG LINE: 

PROCESSING 

TAP TEMP:. 
TAP C: 

TAP 02:  

LADLE LIP: 
CLEAN 

SMALL SKULL 
CLEANED LIP 

RELADLED 

HEAT: ,d#~ 2947 
GRADE: / D I J T - B ~ -  DI' 

ELECTRODE ADD 
A B C 

FLUXES 
SLAG COND: 

FREEBOARD: 
TOTAL MWh: // Z 3 

@ 

ARGON ARGON rrrl 

NOTESIDELAYS: 



steel Dynarniics- 
BAR PRODUCTS DlVlSlON 

LMF HEAT RECORD 

OPERATOR: KU&&.5 TAP TIME: P&F~E FROM: 
AIM TEMP (F): $ 4 5 b  ARRIVAL TIME: 
MAX. 0 b ~ r n ) :  AIM HOOKS ON TIME: fl VTD 

DESTINATION ELECTRODE ADD 

WER A B C 
- - 

MAX H (&j: ACTUAL HOOKS ON TIME: Cl CASTER 

LADLE 
LADLE#: ( HEATS ON LADLE: TAP TEMP: LADLE LIP: FLUXES SLAG DEPTH: 

TARE WT: HEATS ON BLOCK: TAP C: CLEAN 0 SLAG COND: 
TAP WT: HEATS ON SLAG LINE: TAP 02:  SMALL SKULL FREEBOARD: 

CLEANED LIP TOTAL MWh: (.L 
RELADLED 

PROCESSING 

I FeCb I 
I OTHER ( ) 1 1 

I POWER I POWER I TAP# I 



Steel l@ramiicm 
BAR PRODUCTS DIVISlON 

LMF HEAT RECORD 

OPERATOR: g d ~ ~ <  TAP TIMF. - . . . . . . . . . - . 
AIM TEMP (F): ,?Yn ARRIVAL TIME: 
MAX. 0 (ppm): AIM HOOKS ON TIME: a VTD 
MAX H (ppm): ACTUAL HOOKS ON TIME: CASTER 

HEAT: , ~ A ~ P S C ~  
GRADE: / f i y \ - ~ 9 ' -  D' 
DATE: / & - s ? - ~ $ /  

CREW: A & C D -@ 1 NIGHTS 

DESTINATION 
CASTER 

ELECTRODE ADD 
A B C 

LADLE 
LADLE#: 

TARE WT: 
TAP WT: 

7 HEATS ON LADLE: TAP TEMP: LADLE LIP: FLUXES 
HEATS ON BLOCK: TAP C: CLEAN 1'3 SLAG COND: 

HEATS ON SLAG LINE: TAP 02: SMALL SKULL FREEBOARD: 
CLEANED LIP SPAR TOTAL MWh: 7 g 7  

RELADLED OTHER ,fr3 Pb 

PROCESSING 

ALLOYS I I TIME / WIRE I I I BULK 

ADDED 
SAMPLE LOG 

1 POWER I POWER I TAP# I 

NOTESIDELAYS: 

I START I STOP I MIN 1 
ARGON ARGON 

CHEMISTRY 
SAMPLE 
AIM 
MIN / 

,'MAX 
Lo 1 
 LO^ 
LO3 
LO4 
LO5 

TIME MnIS LIQ. C 
; Y c  

. / 
/ i 7  

Mn 
. d Y  

A CJ 
. ~ ~ 0 7 ) -  
. 

.L )L I 'X  

. 7 7 6  
L y.2 
. Y 7 L  

~35- 
z_ 7 
.7Zd  

P 

/ , 3 ) % - 5 d  
, A 3 7 / 3 ~  

& / f 4  
. ddS4 
, I > / /  

/9/ 
.Z.D 
, %Y 

CE S 
,>L-3 

Si 
.. 023 

/ .OL/ 
,AS-,& 
; 6 D . L  
, d n  l 
. h a L ,  

, bk7s 
, &,$9 
. a6 $ 

Ni Cr 

/ 2 : / > b / 5 ~  
,07 
.073 
,074' 

./' 

Mo 

, I ) - L Y ~  
. o ~ V  

.(,12,Y 

./)D 1 
. OD ! 

Al 
. o 2% 

/ 

Pb V Cb Sn Cu N Ca 

. 2 Y X '  
1 2/36 
.2 L/'/ 

/35,5$@v / / / / 



Steel Dpamiw 
BAR PRODUCTS DlVlSlON 

LMF HEAT RECORD 

/ 
OPERATOR: ," d,&/,5 TAP TIME: p$F$fE FROM: 

AIM TEMP (F): ARRIVAL TIME: 
MAX. 0 (pprn): AIM HOOKS ON TIME: VTD 
M M  H (pprn): ACTUAL HOOKS ON TIME: CASTER 

LADLE 
LADLE#: / HEATS ON LADLE: TAP TEMP: Yon 6' LADLE LIP: 

TARE WT: HEATS ON BLOCK: TAP C: CLEAN 
TAP WT: /or,/ -, HEATS ON SLAG LINE: TAP 02: SMALL SKULL 

CLEANED LIP 
RELADLED 

PROCESSING - -  - ~- - 

BULK LBS TlME LBS T;,":," I ADDED ADDED SAMPLE LOG 

DATE: &)-27-~3'/ 

CREW: A C D - W S  1 NIGHTS 

DESTINATION ELECTRODE ADD 

SLAG COND: 
FREEBOARD: 
TOTAL MWh: 

FLUXES 
CaC I /rL) 

POWER POWER TAP # 
ON OFF 

SLAG DEPTH: 

I START STOP 1 MIN 1 
ARGON / ARGON I 

NOTESIDELAYS: 

CHEMISTRY 
Mn 

, 6 q  

LO 

. 
. , 

. , y c . d o ' j  
,L</ 

SAMPLE 
AIM 

LO 1 
LOZ 
LO3 
LO4 
LO5 

P 

.one, 
, p a  7 
. n o 4  

, 0 9  

TIME L I ~  C 

."Y, 
/ 4 7 

L,/ 
f i d  
Y L p  

./TY 
. q k f  

Cr Ni 

, / i Y  
, / 

/ / 5 /  
, / / y  
, 

S 
. .023 
3 )  

, L ) ~ v ?  
. old3  
. D ) - \  
1 
, 

/4,4>g,4/k/4/4/4/4/A/4'/' 
~ 7 2  

. - 7  

474/  
- . o 7 C  
, u 

Mo Si 
.%7 

, Z O  

.2v 

. - 2 - L  
7-i' 

. 
, 

, 0 3 3  
, 3 
,032 
. o , 3 3 ~  
O ?  

Al 
. o7.C 

.b- 

. D L ) ~  

. D  
. n d l  
, , j l r ~  

0 

V 

- O D /  

. ( ? A )  
, , , D J  

Cb Cu 

,gf i /  

Ca 

. z / 
, '1- 0-7 
.21 

, I - / y  

S n Pb N 

/ 

CE 

/ 

MnIS 

/ / / / 



E M  HEAT SHEETS - RUN NO. 2 



Steel l$namiixN 
BAR PRODUCTS DIVISION 

EAF HEAT REPORT 

CREW: A @ C  D 
HEAT: Y z'iW DATE: ,~0/27/&/ 

ORDER: MELTER: 

GRADE: /oc/Sa 4 -& $ OPERATOR: b#mS 

TIME. WT (LBS) ELECTRODE ADDS 
CHARGED BUCKET # I  - A  B C 
CHARGED BUCKET #2 *@&@ ELECTRODE BREAKS 
CHARGED BUCKET #3 A B C 

HEATS ON TAPHOLE: / 3 
HEATS ON DELTA: 67 

HEATS SINCE PATCH: 1730 
GUN LBS USED: 

LADLE ADDITIONS 
I ALLOYS AT I LBS 1 LBSIPOINT I PTS 

HEAT DATA 

SLAG RATING 
1-FLUID, 5-THICK FOAM: 3 TAP DATA 

MELT IN TIME -7"1-3T LADLE: 
FIRST TEMP Zq6ac LADLE TARE WT (LBS): 

FIRST 0 2  1-6 3 TAP WT. ACTUAL (LBS): 
FIRST CARBON TAP TIME (MIN): 

KWH 
1 

+%% 

PREVIOUS TAP TIME: 

1 TAP TIME: 
TAP TO TAP TIME: - 

TAP HOLE FREE OPEN: y e 5  
DRAIN HEAT?: :'..la 

TOTAL KWH: 3 79 ZO 
TOTAL SCF 02:  

TAP CARBON: 
TAP 02: 

TAP TEMP: 
TAP WEIGHT: 
BURNER 02: 

POWER 
ON TIME 
5347 . 

? ( (  

BURNERS: INJ: 

CHEMISTRY 

DELAYS 
ITEM TIME TIME DELAY REASON (Electrodes, COMMENTS FOLLOW-UF 

STOP START Refractory repair, NEEDED 

MELT CHEM 
AIM FOR LMF 
E0 1 
E02 
E03 

DELAY 
TOTAL: 1 13 I 

Refractow Electrode 

C 
43 

Scrap L) 
TOTALS repair: AddlSlip: Charging: / Other: 

Mn S i 

NOTES: 

P 

MC-F-002 

S 
6 ~ 7 - - - g 5 -  

Ni 
-C 

Cr - Mo Cu - - -  N OTHER 
- - 



Steel f?ynamiicsW 
BAR PRODUCTS DIVISION 

EAF HEAT REPORT 

CREW: A @ ~ C  D I SCRAP LIME I CARBON 

TIME WT (LBS) 
, , 

ELECTRODE ADDS HEATS ON TAPHOLE: 
CHARGED BUCKET #I O f o c ; c s n  A B c HEATS ON DELTA: 6 9 
CHARGED BUCKET tn <oem ELECTRODE BREAKS HEATS SINCE PATCH: 17s / 
CHARGED BUCKET #3 A B C GUN LBS USED: 

- ,  

HEAT: - 4 2 4  9~ DATE: / * ~ ~ / ~ i 7 / t /  
ORDER: MELTER: 

/ 
# * 
u /Y 

GRADE: ) Q ~ & ~ > ~ J - ~ ~ /  OPERATOR: ~ ) & T ~ R c  

LADLE ADDITIONS 
I ALLOYS AT I LBS / LBStPOINT I PTS 

/ Y ~ Q O C  7 
- roiisc9 

POWER SLAG RATING 3 
ON TlME Fq 1-FLUID, 5-THICK FOAM' 

TAP DATA 
MELT IN TIME m- LADLE. 

FIRST TEMP 7.q LADLE TARE WT (LBS) 

J 
FIRST 0 2  -z_73 TAP WT. ACTUAL (LBS) 

FIRST CARBON c'Y TAP TIME (MIN) 

CHEMISTRY 

HEAT DATA 

~ " L ~ Z G  - 

Ni 
FeMo 
Phos 
Lime 
Dolo Lime 

PREVIOUS TAP TIME: 
TAP TIME: 

TAP TO TAP TIME: 
TAP HOLE FREE OPEN: 

DRAIN HEAT?: 
TOTAL KWH: 

TOTAL SCF 02: 
TAP CARBON: 

TAP 02: 
TAP TEMP: 

TAP WEIGHT: 
BURNER 02: 

- 4 ~ ~ 2 9  
-- 

N 
- 

/e3 

BURNERS: INJ: 

NI 
- 

S i -- OTHER 
- 

MELT CHEM 
AIM FORLMF 
E0 1 
E02 

Cr 
- - 

E03 

C 

V 3  

DELAYS 

, .--_ _--- 
NOTES: 

S 
-- 

Mn 

do 

I I 0  I 
TOTAL: 

Mo 
-- 

P 
- 

- 
T: 

Cu 
- 

COMMENTS 

.&/ 
I 

REASON (Electrodes, 
Refractory repair, 
charging, other) , , 

L.ydf&#q ~~~~~~ 
F"y1 + z ~ & 4 ~ ~ G  

+ z/?~[,& 

DELAY Refractory Scrap 
TOTALS repair. Charging: Other: lo 

FOLLOW-UP 
NEEDED 

1 

ITEM 

1 
2 
3 
4 
5 
6 
7 

TIME 
START 

?50 
to(j& 
10x7 
/'[os 

TIME 
STOP 

A ,  

Y 4% 
~ s ' L I .  
\dzq 
/o-= 

DELAY 
(MINI 

2- 

! 
,9 
3 

/ g  



Steel Dyni%mbsN 
BAR PRODUCTS DlVlSiON 

EAF HEAT REPORT 

CREW: A @,c D SCRAP LIME CARBON / 
HEAT: e ( / ~ q * ?  DATE: /cA779" 

ORDER: MELTER: ~sr>c 
GRADE: - OPERATOR: 

TIME WT (LBS ELECTRODE ADDS HEATS ON TAPHOLE: /c 
CHARGED BUCKET #I 1162 2 ~/!3-> A B C .- - HEATS ON DELTA: 6 9 
CHARGED BUCKET #2 c 1 3 ( 3 3  I ~ c :  ELECTRODEBREAKS HEATS SINCE PATCH: 17.3% 
CHARGED BUCKET #3 A B C GUN LBS USED: 

SLAG RATING 
1-FLUID, 5-THICK FOAM: '7 TAP DATA 

MELT IN TlME S4/ 
FIRST TEMP 7 yqg LADLE TARE WT (LBS): 

FIRST 0 2  
FIRST CARBON 

TAP WT. ACTUAL (LBS): 
TAP TIME (MIN): 

KWH 
/ 

I 'SYZC 

CHEMISTRY 

POWER 
ON TIME 

r /  i l  
jt3q 

LADLE ADDITIONS 

. .. 
FeMo 
Phos I I 1 - - 

Lime 1 I I 
I 

Dolo Lime 

HEAT DATA 

PREVIOUS TAP TIME: 
TAP TIME: 

TAP TO TAP TIME: 
TAP HOLE FREE OPEN: 

DRAIN HEAT?: 
TOTAL KWH: 

TOTAL SCF 02: 
TAP CARBON: 

TAP 02:  
TAP TEMP: 

TAP WEIGHT: 
BURNER 02:  

BURNERS: INJ: 

DELAYS 

NOTES: 

ITEM 

I 
2 
3 
4 
5 
6 
7 
8 
9 

, I 0  

MC-F-002 

DELAY Refractory Electrode 
TOTALS 

scrap 5 
reparr AddlShp Charglng - Other. 

REASON (Electrodes, 
Refractory repair, 

,,Charging, other) . , 
&y %q3&& 
l I;, G - m ? ,  /C! 

, 

TIME 
STOP 

1 
i l 3  I 
i 7 6 /  

TOTAL: 

COMMENTS 

/ 7' 

TIME 
START 

/ I  / /  
I[ 3 
/uO 

FOLLOW-UF 
NEEDED 

DELAY 
WIN) 

7 s 
r 

I 



Steel f3jmi%rniism 
BAR PRODUCTS DlVlSlON 

EAF HEAT REPORT 

CREW: A@C D 1 scwp LIME I CARBON I 

TIME WT (LBS) ELECTRODE ADDS HEATS ON TAPHOLE: 
CHARGED BUCKET #1 / Y)S<>C A B C HEATS ON DELTA: 3 0 
CHARGED BUCKET #2 J 22 .</ 2 00 ELECTRODE BREAKS HEATS SINCE PATCH: /7 33 
CHARGED BUCKET #3 A B C GUN LBS USED: 

ON TIME 4 1-FLUID, 5-THICK FOAM: 
MELT IN TlME { 3 18 

FIRST TEMP .7-93 7- 
FIRST 0 2  jq& 

FIRST CARBON [ C 

TAP DATA 
/ 

LADLE: / 
LADLE TARE WT (LEIS): 

TAP WT. ACTUAL (LBS). 

I TAP TIME (MIN): 
CHEMISTRY 
MELT CHEM C Mn P I S 1 Si I Ni I Cr 1 Mo I Cu I N I OTHER I 
AIM FOR LMF Li3 GO - 

LADLE ADDITIONS HEAT DATA 

FeMo 
Phos 
Lime 
Dolo Lime 

PREVIOUS TAP TIME: 
TAP TIME: 

TAP TO TAP TIME: 
TAP HOLE FREE OPEN: 

DRAIN HEAT?: 
TOTAL KWH: 

TOTAL SCF 02: 
TAP CARBON: 

TAP 02: 
TAP TEMP: 

TAP WEIGHT: 
BURNER 02: 

P I S  
ADDED 

BURNERS: INJ: 

LBSIPOINT ALLOYS AT 
TAP 
CARBON 

/3?23 

LBS 

- 
DELAYS 

NOTES: 

- 

9 
10 

I 

REASON (Electrodes, 
Refractory repair, 
,Charging, other) 9 

COMMENTS 

o 

TOTAL: 7 
DELAY Refractory Electrode Scrap 
TOTALS repair: AddISlip: Charging: 3 Other: 

FOLLOW-UP 
NEEDED 

DELAY 
(MIN) 

ITEM 

C; v LkLJCL/- 

&/v' /d6~? ~Mc/c  ci-Zs7 I JJ 6 
el' 

z 
/ 

2 J 
g 

1 
2 
3 
4 

TIME 
STOP 

TIME 
START 

/ Z I O  
/ 2 3 7  
/27Y 
/ 3 2 6  

j Z i z  
/ 2 - 3 ~  
/ 
',;737 



See1 Bp?arnicsm 
BAR PRODUCTS DfVlSlON 

LMF HEAT RECORD 

oPERAToR:<yd L,~ - TAP TIME: 
AIM TEMP (F): ARRIVAL TIME: 

FROM: 

MAX. 0 (ppm): AIM HOOKS ON TIME: VTD 
MAX H (ppm): ACTUAL HOOKS ON TIME: CASTER 

LADLE 
LADLE#: 

TARE WT: 
TAP WT: 

6 HEATS ON LADLE: TAP TEMP: 7/80 LADLE LIP: 
HEATS ON BLOCK: TAP C: CLEAN 

]=J HEATS ON SLAG LINE: TAP 02:  SMALL SKULL 
CLEANED LIP 

RELADLED 

PROCESSING 

ELECTRODE ADD 
CASTER B C 
VTD 

FLUXES 
0 SLAG COND: 

FREEBOARD: 
0 SPAR TOTAL MWh: d c C b  
0 

I POWER I POWER 1 TAP # I I START I STOP / MIN 



BAR PRODUCTS DlVlSlON 

LMF HEAT RECORD 

OPERATOR: r;'~/&. C- TAP TIME: flAEYE FROM: 
AIM TEMP (F): Q T b  ARRIVAL TIME: 
MAX. 0 (ppm): AIM HOOKS ON TIME: VTD 
MAX H (pprn): ACTUAL HOOKS ON TIME: CASTER 

LADLE 
LADLE#: 1 

TARE WT: 
TAP WT: 

HEATS ON LADLE: TAP TEMP: LADLE LIP: 
HEATS ON BLOCK: TAP C: CLEAN - - 

HEATS ON SLAG LINE: TAP 02: SMALL SKULL 
CLEANED LIP 

RELADLED 

PROCESSING 

SAMPLE LOG 

DATE: / o - ~ 7 - 0 9  
CREW: A & C D - @ 1 NIGHTS 

DESTINATION ELECTRODE ADD 
A B C 

FLUXES 

5-73 

OTHER ?p& o 

POWER 1 POWER I TAP # 1 

SLAG DEPTH: 
SLAG COND: 

FREEBOARD: 
TOTAL MWh: ..7 Y L )  

ARGON ARGON 



Steel mmi'- 
BAR PRODUCTS DIVISION 

LMF HEAT RECORD 

DATE: /,LI .2 7 -L)V 
CREW: A ,& C D -m / NIGHTS 

LADLE 
LADLE#: 7 HEATS ON LADLE: TAP TEMP: LADLE LIP: 

TARE WT: HEATS ON BLOCK: TAP C: CLEAN 
TAP WT: HEATS ON SLAG LINE: TAP 02:  SMALLSKULL 

CLEANED LIP 
RELADLED 

PROCESSING 

DESTINATION ELECTRODE ADD 
CASTER A B C 

B ~ D  

-- 
POWER I POWER 1 TAP# 1 

SLAG DEPTH: 
SLAG COND: 

FREEBOARD: 
TOTALMWh: 9XS 

9- - 
NOTESIDELAYS: 



Steel DpamicsN LMF HEAT RECORD 
BAR PRODUCTS DIVISION b

3  L )Yk h 
3 

OPERATOR: FvLf,i' 5 TAP TIME: EA?gE FROM: 
AIM TEMP (F): 700 I) 2 20 ARRIVAL TIME: 
MAX. 0 (pprn): AIM HOOKS ON TIME: VTD 
MAX H (pprn): ACTUAL HOOKS ON TIME: CASTER 

LADLE 
LADLE#: 7 HEATS ON LADLE: TAP TEMP: LADLE LIP: 

TARE WT: HEATS ON BLOCK: TAP C: CLEAN 
TAP WT: HEATS ON SLAG LINE: TAP 02: SMALL SKULL 

CLEANED LIP 
RELADLED 

PROCESSING 

---- I 4 I II 

CARBON 1 7 ~ 0  I I CARBON I ]I # 1 TIME ( TEMP 1 0 2  / H2 1 CHEM 

BULK 
ALLOYS 
ADDFn 

29v- 
SiMn CaSi 

SULFUR 
HCMn 7-C 
MCMn 1 5 C: 5 1 9 0 ~ 4  

ADDED* 
LBS 

HEAT: //b17/c2$4&~ 
GRADE: / D  Y 5+,0 o,) 

~ . . . . . - - 

HCCr 6.5 C 
FeSulfur 
Ni 

DATE: /i, .-&~7-n'/ 
CREW: A & C D - Q@@ 1 NIGHTS 

L 

TIME 

DESTINATION ELECTRODE ADD 

XER A B C 

1 7 .> 

FLUXES 

WIRE 
POWER ( POWER / TAP # ] 

6 
7 

i R 

SLAG DEPTH: 

LBS 
ADDED 

,-I I "II 

25' $? / 

SLAG COND: 
FREEBOARD: 
TOTAL MWh: 

SAMPLE LOG ARGON ARGON a 

. --- I I I I 11 I L  / 

OTHER ( ) 1 1 
I I I I I 

FePhos 
FeV I Nitro V 
FeCh 

" 

10 
11 
1 9  

------ 
- - 



EAF HEAT SHEETS - RUN NO. 3 



Steel ~;amicsm 
BAR PRODUCTS DIVISION 

EAF HEAT REPORT 

a HEAT: , ~ e d 2 m /  3 - 
- - 

ORDER: 
GRADE: w a ~ + o /  

CHARGED BUCKET #I 
CHARGED BUCKET #2 
CHARGED BUCKET #3 

CREW: A @ C  D SCRAP LIME / CARBON ] 

WT (LBS) HEATS ON TAPHOLE: QO 

I 4 0 L o ~  A 
\ 

HEATS ON DELTA: VY 
q q  3 @ 0  ELECT HEATS SINCE PATCH: / 7 4/7 

A B c .  GUN LBS USED: 

I KWH I POWER / SLAG RATING 
1-FLUID, 5-THICK FOAM: 

TAP DATA 
MELT IN TlME 

LADLE TARE WT (LBS): 
TAP WT. ACTUAL (LBS): 

FIRST CARBON TAP TIME (MIN): 

LADLE ADDITIONS 
I ALLOYS AT I LBS I LBSIPOINT 1 PTS 

HEAT DATA 

PREVIOUS TAP TIME: 
TAP TIME: 

TAP TO TAP TIME: 
TAP HOLE FREE OPEN: 

DRAIN HEAT?: 
TOTAL KWH: 

TOTAL SCF 02: 
TAP CARBON: 

TAP 02: 
TAP TEMP: 

TAP WEIGHT: 
BURNER 02: 

BURNERS: INJ: 

DELAYS 
ITEM TIME TIME DELAY REASON (Electrodes, COMMENTS FOLLOW-I 

STOP START WIN) Refractory repair, NEEDEI: 
Charging, other) 

1 /c7 ~ , $ ~ c e  S d  ,c~cer&&= + ~.~d(&ffi*) 
2 P Q 3  / PM~~,<s+/ , 

3 4 0 4  966 Z .c; z i 3 L 4  k 
4 437 @t sf 73 
5 
6 
7 
8 

TOTAL: I 2 I 
DELAY Refractory Electrode Scrap 
TOTALS repair: AddlSlip: 1 0 Charging: 3 Other: 9 

NOTES: MC-F-002 



Steel @immicsN 
BAR PRODUCTS DIVISION 

EAF HEAT REPORT 

\ 
CREW: A @ C  D CARBON 

HEAT: Ass/ 30/3 34- 270- 
ORDER: 

DATE: /qk7h f -1 
MELTER: - - 

/y 
GRADE: YUo of+?/ OPERATOR: #p/.r&b 

WT (LBS 
CHARGED BUCKET#l / &  A 

ELECTRODE ADDS HEATS ON TAPHOLE: a 
B C 

3/ 
HEATS ON DELTA: 9s 

CHARGED BUCKET #2 > ELECTRODE BREAKS HEATS SINCE PATCH: / 7 4 2 
CHARGED BUCKET #3 - 

A B C GUN LBS USED: 

SLAG RATING 
I-FLUID, 5-THICK FOAM: 3 TAP DATA 

MELT IN TIME 1'0 2 i LADLE: 
FIRST TEMP Z?/ 2 LADLE TARE WT (LBS): 

TAP WT. ACTUAL (LBS): 

LADLE ADDITIONS 
I ALLOYS AT I LBS I LBSIPOINT I PTS 

HEAT DATA 

PREVIOUS TAP TIME: 
TAP TIME: 

TAP TO TAP TIME: 
TAP HOLE FREE OPEN: 

DRAIN HEAT?: 
TOTAL KWH: 

TOTAL SCF 02: 
TAP CARBON: 

TAP 02: 
TAP TEMP: 

TAP WEIGHT: 
BURNER 02 :  

BURNERS: INJ: 

DELAYS 

TOTAL: 1 I 
DELAY Refractory Electrode Scrap 
TOTALS repair: AddlSlip: Charging: 

NOTES: 

Other: 

MC-F-002 



Steel Dynamicsm 

BAR PRODUCTS DIVISION 

EAF HEAT REPORT 

HEAT: & u ~ ~ / 4 /  
ORDER: 

CREW: A @  c D SCRAP LIME 1 CARBON 

TIME WT (LBS) HEATS ON TAPHOLE: 
CHARGED BUCKET #I f 00 /.~N@J A 
CHARGED BUCKET #2 , f 37 s 3 S 7 Z  ELECTRODE BREAKS 

HEATS ON DELTA: ~-$$?--- 
HEATS SINCE PATCH: / > c/9 

CHARGED BUCKET #3 A B C GUN LBS USED: 

DATE: /7ATh/ 

LADLE ADDITIONS HEAT DATA 

PREv1ous TAP TIME: 10 Y 6 
TAP TIME: / Z / 1  

TAP TO TAP TIME: ' - 
TAP HOLE FREE OPEN: 

- z/& 5 
DRAIN HEAT?: d . 

TOTAL KWH: .- 

TOTAL SCF 02:  
TAP CARBON: 

TAP 02: 
TAP TEMP: 

TAP WEIGHT: 

* 
BURNERS: INJ: 

MELTER: L,// rasm - --C- 

JYosZdO g-3700 

DELAYS 

33x3 

ITEM 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

TOTAL: 

TIME 
STOP 

m e  
. 2 ,< 
1 & 
' \ 3 7  

-7 - 

-yJ 

DELAY 
(MINI 
, 

/ /  
1 %  - 
3 
7 

TIME 
START 

/a57 
ms4 
i 

/ / Y O  
/ Z K  

DELAY Refractory 
TOTALS repair 

scrap ./ 
Charging: 

I 

REASON (Electrodes, 
Refractory repair, 
Charging, other) 

y7i 6.k *es * 
,s' / ZVL-~- 

COMMENTS 

/I 
I .  - 

FOLLOW-U 
NEEDED 

P,; 11'4 3 F&c&F It! 1 P /& &.& 
(?J&*+~JL&& 

7N PL 
I 



Steel Djmmiism 
BAR PRODUCTS DlVlSlON 

EAF HEAT REPORT 

SCRAP / I  CARBON 

TIME WT (LBS) ELECTRODE ADDS HEATS ON TAPHOLE: 
CHARGED BUCKET #I /L(k ,/,7PS30 A B c 
CHARGED BUCKET #2 / z3 3-2 I w, ELECTRODE BREAKS 

HEATS ON DELTA: 
HEATS SINCE PATCH: / 7 0  

CHARGED BUCKET #3 A B C GUN LBS USED: 

p 
CHEMISTRY 

LADLE ADDITIONS 
1 ALLOYS AT I LBS 1 LBSIPOINT 1 PTS 1 

MELT CHEM 
AIM FORLMF 
F01 

Lime I ; SCOU .+ I 
DOIO Lime 1 
Ni 
FeMo 
Phos 

HEAT DATA 

C 
/ K  

PREVIOUS TAP TIME: 
TAP TIME: 

TAP TO TAP TIME: 
TAP HOLE FREE OPEN: 

DRAIN HEAT?: 
TOTAL KWH: 

- e TOTAL SCF 02: 

TAP CARBON: 
TAP 02: 

TAP TEMP: 
TAP WEIGHT: 
BURNER 02: 

Cr 
2/0 

L/PA 
-73 

BURNERS: INJ: 

Y D  
/LC 

Mn 
70 

Mo 
(5-  

S - P - 

DELAYS 

NOTES: 

Cu 
- 

ITEM 

I 
2 
3 
4 

9 
I 0  

TOTAL: 

Si 
2 .  

/ g  

N i 
/ '  

TIME 
STOP 

m g -  
1 23% 
.f,? re 

DELAY Refractory Electrode scrap 5 TOTALS repair: AddISlip: Charging: Other: 

--- 

N 
___ 

OTHER 
-. 

TIME 
START 

I. t t.0 n=4/ 
(31% 

DELAY 
(MIN) 

1 
3 
17- 

REASON (Electrodes, 
Refractory repair, 
Fharging, othq) 

L & ~  = 1 K-G~H 
/y&Q F = 6; &y- 
"me 

COMMENTS 

/ / 

FOLLOW-I 
NEEDEI: 



Steel mamiis- 
$ BAR PRODUCTS DlVlSlON 

LMF HEAT RECORD 

OPERATOR: TAP TIME. 
AIM TEMP (F): ARRIVAL TIME: 
MAX. 0 (pprn): AIM HOOKS ON TIME: VTD 
MAX H (pprn), ACTUAL HOOKS ON TIME: CASTER 

LADLE#: LADLE A!- HEATS ON LADLE: TAP TEMP: ]I0@ LADLE LIP: 
TARE WT: HEATS ON BLOCK: TAP C: CLEAN 

TAP WT: HEATS ON SLAG LINE: TAP 02: SMALLSKULL 
CLEANEDLIP 

RELADLED 0 

PROCESSING 
I 

HEAT: /Qc~30/0  
GRADE: fgJr/ .-I @V- 02- 

. CREW: A B 
\ r /  E::zA~ N ELECTRODE ADD 

A C  
VTD 

SAMPLE LOG 

FLUXES SLAG DEPTH: 
SLAG COND: 

FREEBOARD: 
SPAR TOTAL MWh: 

POWER I POWER I TAP # I I START I STOP I MlN 1 



Steel Bpamiics- 

OPERATOR: 
AIM TEMP (F): 
MAX. 0 (pprn): 
MAX H (ppm): 

LADLE 
LADLE#: 

TARE WT: 
TAP WT: 

BAR PRODUCTS DIVISION 
I 

/- 
(5 db,k 5 TAP TIME: 
4 >oi? 3 ARRIVAL TIME: 

AIM HOOKS ON TIME: 
ACTUAL HOOKS ON TIME: 

LMF HEAT RECORD 

ARRIVE FROM: 
R'EAF 

VTD 
0 CASTER 

HEATS ON LADLE: 
HEATS ON BLOCK: 

HEATS ON SLAG LINE: 

TAP TEMP: 
TAP C: 

TAP 02: 

DATE: /&.3-~ - L)V 

CREW: A @J C D - Q - ~ S  1 NIGHTS 

ELECTRODE ADD 
A B C 

LADLE LIP: FLUXES 
CLEAN SLAG COND: 

SMALL SKULL FREEBOARD: . 
CLEANED LIP 0 SPAR TOTAL MWh. ' j l  .L 

RELADLED OTHER 

PROCESSING 
I POWER I POWER I TAP # 1 1 START 1 STOP / MIN I 

/ NOTESIDELAYS: 

CHEMISTRY 



Steel Dynamiixm LMF HEAT RECORD 
BAR PRODUCTS DIVISION 3d 

OPERATOR: (TM A5 TAP TIME: ARRIVE FROM: 
AIM TEMP (F): 5~~ 3 Bc, ARRIVAL TIME: O'EAF 
MAX. 0 (pprn): AIM HOOKS ON TIME: VTD 
MAX H (pprn). ACTUAL HOOKS ON TIME: CASTER 

HEAT: / '@Y:TP,-L 

GRADE: Y r ! z n o v - i  

DESTINATION ELECTRODE ADD 
A B C 

LADLE 
LADLE#: h HEATS ON LADLE: TAP TEMP: LADLE LIP: FLUXES 

TARE WT: HEATS ON BLOCK: TAP C: CLEAN SLAG COND: 
TAP WT: HEATS ON SLAG LINE: TAP 02:  SMALL SKULL FREEBOARD: 

CLEANED LIP SPAR TOTALMWh: <-A7 
RELADLED OTHER /'\-d :>D 0 

PROCESSING 
f 



Steel ~ a m i c s -  
BAR PRODUCTS DIVISION 

LMF HEAT RECORD 

OPERATOR: &i k 5 TAP TIME: A&.,";E FROM: 
AIM TEMP (F): 2 9 yd ARRIVAL TIME. 
MAX. 0 (ppm): AIM HOOKS ON TIME: VTD 
MAX H (pprn). ACTUAL HOOKS ON TIME: CASTER 

LADLE 
LADLE#: ,i HEATS ON LADLE: TAP TEMP: LADLE LIP: 

TARE WT: HEATS ON BLOCK: TAP C: CLEAN 
TAP WT: HEATS ON SLAG LINE: TAP 02: SMALL SKULL 

CLEANED LIP 
RELADLED 

PROCESSING 

SAMPLE LOG 

DATE: / L) -a k -2) Y' 

CREW: A C D - / NIGHTS 

DESTINATION ELECTRODE ADD 
CASTER A B C 

~ T D  

FLUXES 
0 SLAG COND: 
0 FREEBOARD: 
0 SPAR TOTAL MWh: 
0 

I POWER I POWER I TAP# I 
ARGON ARGON rTTT 

CHEMISTRY 



Steel Dynarnkss- 
BAR PRODUCTS DlWSlON 

LMF HEAT RECORD 

OPERATOR: &YI+ j TAP TIME: A&~:"E FROM: 
AIM TEMP (F): 3 4 $ ? 7  ARRIVAL TIME: 
MAX. 0 (ppm): AIM HOOKS ON TIME: VTD 
MAX H (ppm): ACTUAL HOOKS ON TIME: CASTER 

LADLE 
LADLE#: '7 

TARE WT: 
TAP WT: 

HEATS ON LADLE: TAP TEMP: LADLE LIP: 
HEATS ON BLOCK: TAP C: CLEAN 

HEATS ON SLAG LINE: TAP 02: SMALL SKULL 
CLEANED LIP 

RELADLED 

PROCESSING 
I - .. ~ 

BULK I ALLOYS / I TlME I WIRE 1 I 
A n n m  

SAMPLE LOG 

DESTINATION ELECTRODE ADD 
A B C 

SLAG DEPTH: 
SLAG COND: 

FREEBOARD: 
TOTALMWh: 

ARGON ARGON r r m  

NOTESIDELAYS: 



RF Exhaust Stack 
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APPENDIX C 

LABORATORY ANALYSIS AND IAP ANALYTICAL DATA 



EAF Baghouse Outlet 

- a 



PMJCPM ANALYSIS 



GlSA 1280 Arrowhead Ct., Suite 2, Crown Point, IN. 46307 TEL (21 9) 661 -9900 

PM G R A V l M E T R l C  A N A L Y S I S  D A T A  S H E E T  

Cl ient ZDl Pinsboro -- - -- - - - 

Source Tested EAF Stack 

Run No. ~ . . 1 -. ........ 

Filter No. -. - - ..... 4128 - 
Acetone No. 20 1 ..... ... - 

Amount of Liquid Lost During Transport, rnl - O. 
Acetone Blank Volume, ml 100 

- -- -- -- - 

Acetone Wash Volume, ml 100 - -- . -- 

Acetone Blank Concen.. mglmg (Eq. 54)" .... - 3.8E-006 
Acetone Wash Blank, mg (Eq. 5-5)" 0.30 

Weight of Particulate Collected, g 1 Container Final 1 Tare Weight 
1 Weight 1 G+ 0.25641 - o.2542 

Less Acetone Blank. . . . . . . . . . .  0.0003 
Weight of Particulate Matter. . . .  

I 
.~ 

! Volume of Liquid 
Water Collected 1 

Final . . . . . . . . . . . . . . .  333.3 
Initial . . . . . . . . . . . . . . .  300.0 / 
L ~ q u ~ d  Colleded 
Total Volume Collected 65.61 g' 

Run No. 2 
Filter No. 4129 .- 

Acetone No. - -. 202 
Amount of Liquid Lost During Transport, ml 0 

Acetone Blank Volume, ml 100 
Acetone Wash Volume, ml 
Acetone Blank Concen.. mglmg (Eq. 54)" 

Acetone Wash Blank, mg (Eq. 55)^* 

Weight of Particulate Collected, g 
Container Final Tare Weight 

Less Acetone Blank. . . . . . . . . . .  0.0003 
Weight of Particulate Matter. . . .  0.0037 

Volume of Liquid 
Water Colleded 

Silica Gel 

Final . . . . . . . . . . . . . . .  319.1 
Initial . . . . . . . . . . . . . . .  220.0 
Liquid Colleded . . . . . .  
Total Volume Collected 55.1 

'Convert weight of water to volume by dividing total we~ght increase by densty of water (1 glrnl) 

"See Fedwal Register. Memod 5, Sections 6.6 & 6.7 

Project No. G / S A  04-T-294 
. - - -- - 

Source Samplmg Location EAF -- BAGHOUSE OUTLET -- - . 

Run No. 3 

Filter No. .- 4130 
A=t0ne No. 205 
Amount of Liquid Lost During Transport, ml 0. 
Acetone Blank Volume, ml ....... - ... . .. 100 -- -. 

Acetone Wash Volume, ml - . . 100 
Acetone Blank Concen.. mglmg (Eq. 5-4)" 3.8E-006 
Acetone Wash Blank, mg (Eq. 5-5)" 0.30 

! container L-I._-~ Weight of Particulate Collected, g 

i Number Weight Weight 
7- 

0.2555 1~ -__- '__--- 0.2532 1 0.0023 1 

Final 

/ Volume of Liquid 

Water Collected 
lmpinger I Silica Gel 

Volume, mllg Weight, g I-* 4 
Initial . . . . . . . . . . . . . . .  
Liquid Collected . . . . . .  
Total Volume Collected 

Acetone Blank 

Run No.@) 12,3 
Acetone Blank No. 21 1 

Amount of Liquid Lost During Transport, ml 0 
Acetone Blank Volume, ml 100 
Acetone Blank Concen., mglmg (Eq. 54)" 3.8E-006 

Increase. g = Volume Water, ml 

1 gm1 

Weight of Acetone Residue, g 
Container k ~ a l  Tare WeigM 

Analyst Brandon Peyton Date November 06.04 

Gain 
0.0003 

Weight 
90.6688 

Number Weight 
211 90.6691 



S.A.T. , LLC Rt. 2, Box 2165, Wheatland, MO 65779 TEUFAX (417) 282-6140 

CPM GRAVIMETRIC ANALYSIS DATA SHEET 

Client SDl Pittsboro 
- - -. - . - -- - 

Source Sampling Location EAF BAGHOUSE OUTLET 
-- - - -- - --- 

Run No. 1 ..~ ~. 

Volume of lmpinger Contents, ml 365.6 

Volume of Aliquot Taken for IC Analysis, ml - 0 

Run No. 3 
~ ~ -- 

Volume of lmpinger Contents, ml 353.9 . . -. . - - -p 
Volume of Aliquot Taken for IC Analysis, ml 0 

D.1. water NO. . 

Amount of Liquid Lost During Transport, rnl 
D.1. water No. -- . .  . - -  - .  _ - -  _ 613 
Amount of Liquid Lost During Transport, ml 0 
D.I. Water Rinse Volume, ml 200 - -- --. 

Methylene Chloride No. -. . - 
119 

Amount of Liquid Lost During Transport, ml 0 
Methylene Chloride Rinse Volume, ml 250 

D.I. Water Rinse Volume, ml 200 

Methylene Chloride No. 109 

Amount of Liquid Lost During Transport, ml . 0 

Methylene Chloride Rinse Volume, ml - -- 250 

-- . -- - 
We~ght of Inorganic Fract~on, g 

Container Final Tare I w e i g h t  

Iconstant Wts. I 1 182.8600) 0 00101 

Less D.1 Water Blank . . . . . . . . 
Weight of lnorganic Matter. . . . . 

Less D.I. Water Blank . . . . . . . 

Weight of lnorganic Matter . . . 

Weight of Organlc Fraction, g 1 - -- I Container Fmal ' Tare 1 Weight 1 
I i Weight of Organic Fraction 

/ Container Final 1- Tare 

Iconstant Wts. I 101.08151 1 101.07791 0.0036 / [constant Wt. 1 106.0895 1 1 106.0869 

Less Methylene Chloride Blank . . 
Weight of Organic Matter. . . . . . 

Less Methylene Chloride Blank 
Weight of Organic Matter. . . . 

0.0026 

0.0004 
0.0022 

Run No. 2 . 

Volume of lmpinger Contents, ml - 355.2 
Volume of Aliquot Taken for IC Analysis, rnl 0 

D.I. Water No. 605 

Amount of Liquid Lost During Transport, rnl -- 0 
D.I. Water Rinse Volume, ml -- 200 
Methylene Chloride No. 114 
Amount of Liquid Lost During Transport. ml O- 
Methylene Chloride Rinse Volume, ml 250 

D.I. Water Blank 

D.I. Water Blank No. 614 .- 

Amount of Liquid Lost During Transport, ml 0 

D.I. Water Blankvolume, ml -- 500 

Weight of D.I. Water desidue, g / container /Mi Tare 1 Weight I 
1 Weight of Inorganic Fraction g 

/ Container 1 Final Tare 7-1 

Methylene Chloride Blank 

Methylene Chloride Blank No. -- 138 pp 
Amount of Liquid Lost During Transport, ml 0 -- 
Methylene Chloride Blank Volume, ml 250 

Weight of Inorganic Matter. . . . . 0.0019l 

I Weight of Organic Fraction, g 

j container +Final Tare 1 Weight i Weight of Methylene Chloride Residue, g 1 Container Final I Tare 
1 i 1 Weight 1 

Analyst Brandon Peyton 

b n s t a n t  ~ t .  I 102.5880 1 1 102.5842 

Less Methylene Chloride Blank. . 
Weight of Organic Matter . . . . . . 

Date 06-NOV-04 t h ~  11-NOV-04 

0.0038 

0.0004 
0.0034 



LEAD ANALYSIS 



N a v  22 04 0 1 : 2 l p  Jan & M i c h e l l e  L a l i b e r t e  330-723-0645 P-  1 

11/21/2004 08: 43 5137335347 DATACHEM LABS PAGE 81/03 

TEST REPORT 
Page 1 of 2 

11/17/04 

Submitted To: Michelle LaLiberty 
SAM1 
7314 Egypt Rd. 
Medina, OH 44256 

Reference Data: 
Client Sample No.: 
P.O. NO.: 
Sample Location: 
Sample Type: 
Method ReEerence: 
DCL Set ID No.: 
DCL Sample ID No.: 
Sample Receipt Date: 
Preparation D a t e :  
Analysis Date: 

Lead 
R-1 through F Blank 
04 -T-294 
GISA 04-T-294 
Liquid/Filter 
EPA Method 12/6010B 
04 -S-5710 
04-32006A through 04-32009B 
11/5/2004 
11/10/04 through 11/12/04 
11/16/04 

The samples w e r e  prepared in accordance with EPA method 12. Sample 
condition w a s  acceptable upon receipt except where noted. The samples 
were then analyzed in accordance with EPA method 6oloB using a Thermo 
Jarrell Ash -Trace ( I C P )  purged spectrometer. 

The results are provided in the enclosed data table. Resulta re la te  
only to the i t e m f l  t e s t e d  and are not blank corrected unless indicated in 
the data table. 

This report s h a l l  not be reproduced except in full, without the 
written approval of the laboratory. 

Chris Baugues 
Analyst 

C H C N W  OFFlCt 
4388 OLENOALE.LdKPORD ROAD 
CWClWTI. OHIO 45242-3t08 
513 733-5338. FAX 613 73M3d7 



Nov  22 04 01:21p Jon & Michelle Laliberte 330-723- 0645 
PAGE 0 2 f 0 3  

P - 2  
11/21/2004 08: 4 3  5137335347 DATACHEM LdBS 

TEST REPORT 
Page 2 of 2 

04 -S-57lO 

Container Volumes 

Results 

C Z i e s a t  # .. 
R- 1 

Lead 

I C l i e n t  # I XL # i jm/sample 
R - 1  /FR- 1 04-32006~/B 5 0 .  

I%%# I Li tere 

I Blank/P Blank 1 04-32009A/B 1 ND I 

0 4 - 3 2 0 0 6 A  
h 

R - 2  I 04-32007A 
R - 3  04-32008A 

Prep Blank ND 
3 Recovery LC5 1 96. 
% Recovery 

rl 

LCS 2 92 .  
I 4 

0.400 
0.405 
0.400 

I I I RPL 10. 1 
ND = not detected at or above the reporting limit (RPL) .  
LCS = laboratory control sample. 

Blank I 04-32009A 1 0 .400  

Chris Bauguea 
Anal yet 



EAF Baghouse Outlet 



CO,, 0 2 ,  NOx, AND VOC CORRECTED VALUES 



10-28-2004 18:26:48 
10-28-2004 18:27:49 
70-28-2004 l8:28:5O 
10-28-2004 18:29:50 
10-28-2004 18:30:51 
10-28-2004 18:31:51 
10-28-2004 18:32:52 
10-28-2004 18:33:53 
10-28-2004 18:34:53 
10-28-2004 18:35:54 
10-28-2004 18:36:48 
10-28-2004 18:37:49 
Test Run 1 End 

0 2  
% 

Averages 

Average 
Average Zero 
Span Value 
Span Average 

NOx 

PPm 
20.397 

Bias Corrected 21.99 

THC 

PPm 
3.790 



10-28-2004 19:53:04 
10-28-2004 19:54:05 
10-28-2004 19:55:05 
10-28-2004 19:56:06 
10-28-2004 19:57:07 
10-28-2004 19:58:07 
10-28-2004 19:59:08 
10-28-2004 20:00:08 
10-28-2004 20:01:09 
10-28-2004 20:02:03 
10-28-2004 20:03:04 
10-28-2004 20:04:05 
Test Run 2 End 
Averages 

0 2  
% 

Average 
Average Zero 
Span Value 
Span Average 

20.380 
NOx 
PPm 

20.38 
0.2 

10.94 
10.25 

Bias Corrected 21.97 

8.646 4.023 
THC 
PPm 

8.65 
0.28 
54.7 
51.3 



10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
1 0-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
10-28-2004 
Test Run 3 End 
Averages 

Average 
Average Zero 
Span Value 
Span Average 

Bias Corrected 

20.34 
0 2  NOx 
% PPr" 

20.34 
0.1 

10.94 
10.3 

8.00 
THC 
PPr" 

8.00 
0.28 
54.7 

51.45 



RF Exhaust Stack 



0, AND NOx CORRECTED VALUES 



Run averages cor rec ted  f o r  b ias  
Operator: A M I R  BEHESHTI 
~l ant ~ a m e  : SDI 
~ o c a t i o n  : REHEAT FURNACE 

0 2  NOx 

RESULTS-TXT 

Page 1 



APPENDIX D 

REAGENT CERTIFICATIONS AND MATERIAL SAFETY DATA 
-. 



ACETONE 



P R O D U C T S  INC ---3 

Product Information (203) 740-3471 i E r n e r g m c ~  ilssistance CHEMTREC 1-800-424-9300 

MATERIAL SAFETY DATA SHEETS 
SECTIOY I SECTIOU 1V FIRST AID 

PRODLICT ASD COMPANY IDENTIFICATION 
7- Fr-,y!i,icl. \:.~I;~zc 
1 l i i s  MSDS ;.; \ .,l!d ibr  all pr:~dcs ,!nd zar3lcs ;:. 
Synonyms: Dimethyl Ketone, 2-Propanone, Dimethyl Ketal 
Formula: CH3COCH3 
Manufacturer: Pharmco Products Inc. 

58 Vale Road 
Brookfield, Connecticut 06804, US.4 
Phone (203) 740-3471 
Fax (203) 740-348 1 

Emergency Contact: 
CHEMTREC 1-800-423-9300 

SECTION I I  
CO\.IPOSITION /IXFORM.%TIO> 0 3  

INGREDIEM S 
Exposure 

%wt Material CAS ~ i m i t s  
1 100% I Acetone 1 67-64-1 1 750ppm I 

I I TWA; 1000 
ppm STEL 

SECTION I l l  
HAZARDS IDENTIFICATION 

Routes of Exposure: 
Swallowing: May cause headache, nausea, vomiting, 
dizziness or drowsiness 
Skin Absorption: No harmful affects with normal 
skin. 
Inhalation: High vapor concentration may cause 
burning sensation in nose and throat and stinging and 
watering in the eyes. At concentrations which cause 

- '*tation, dizziness, faintness, drowsiness, nausea and 
vomiting may also occur. 
Skin Contact: No evidence of harmful effects from 
available information. 
Eye Contact: May cause irritation including stinging, 
tearing, and redness 
Effects of Repeated Overexposure: No adverse 
effects anticipated from available information. 
Other Health Hazards: None currently known 

MedicaI Conditions Aggravated by 
Overexposure: 
Skin contact may aggravate an existing dermatitis. 

Obtain medical attention for all cases o f  over-exposure. 
Swallowing: If patient is filly conscious, give two glasses of water. Do not 
induce vomiting. Obtain medical attention. 
Skin: Wash skin with soap and water for at least 15 minutes 
Inhalation: Remove to fresh air; Give artificial respiration if not breathing; 
If breathing is difficult oxygen may be given by qualified personnel; 
Obtain medical assistance is discomforr persists. 
Eye Contact: Flush eyes with water for at least 15 minutes. DO NOT 
remove contact lenses, if worn. Obtain medical attention. 
Note to Physician: Aspirated acetone may cause severe lung damage. 
Stomach contents should be evacuated quickly in a manner which avoids 
as~iration. 

SECTION FIRE FIGIiTINC iMF;ASURES 
FireiExplosive Properties 
Flash Point: OF (-I8C) Tag Closed Cup 
Flammable Limits in Air: 2.1 5 - 13.0% (by volume) 
Flammability Classification: 3 (NFPA) 
1993 Emergency Response Guidebook: Guide 26 
1996 North American Emergency Response Guidebook: 
Guide 127 
Extinguishing Media: Apply alcohol-type or all-purpose 
foam by manufacturer's recommended techniques for large 
fires. Use carbon d~oxide or dry chemical media for small 
fires. 
Special Fire Fighting Procedures: Use water spray to cool 
fire-exposed containers and structures; Use water spray to 
disperse vapors - re-ignition is possible; Use self-contained 
breathing apparatus and protective clothing. - 
Unusual Fire and Explosion Hazards: 

Vapors may travel to source of ignition and flash back. 
r Vapors may settle in low or confined spaces. 
r May produce a floating fire hazard. . Static ignition hazard can result from handling and use. 

SECTION VI 
SPI1,lJACCIDENTAL RELEASE MEASURES 

Small spills can be flushed with large amounts of 
water. 
Large spills: Eliminate all ignition sources; ground all 
equipment; do not walk through spill; stop spill if 
possible; prevent entry into sewers, confined spaces, 
etc.; use a vapor suppressing foam to reduce vapors; 
absorb spill with non-combustible matter and transfer 
to containers; use non-sparking tools to collect 
absorbed material. 
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SECTIOY Vll HANDLING .AND STOKAGk; 
Flammable material - keep away fiom heat, sparks, and 
flame; sudden releases of hot organic vapors or mists 
from process equipment operating at elevated 
temperature may result in ignitions without the presence 
of obvious ignition sources. 
Avoid contact with eyes. 
Keep container closed. 
Use with adequate ventilation. 
Ground container when transferring product. 
Vapors may collect in containers; treat empty containers 
as hazardous. 
Wash thoroughly after handling 
Vapors may settle in low or confined areas 

SECTION V l l l  EXPOSURE CONTROLS I 
PERSONAL PROTECTION 

Ventilation: Special, local ventilation is needed where 
vapors escape to the workplace air 
Respiratory Protection: Use self-contained breathing 
apparatus in high vapor concentration 
Personal Protective Equipment: gloves, lab coat or uniform, 
safety glasses, eye wash, safety shower 

SECTION 1X 
PHYSICAL AND CHEMIC.AL PROPERTIES 

Appearance: clear, colorless liquid 
Odor: characteristic 
Vapor pressure @ 20C: 184 mm Hg 
Vapor density: 2.0 (air =I )  
Boiling point @ 760mm Hg: 56.29C (133.3F) 
Freezing Point: -96.54C (-141.77F) 
Solubility in Water: 100% @ 20C 
Specific Gravity : .792 @ 20120C 
Density @ 20C 6.61bslgal 
Evaporation Rate: 14.4 (butyl acetate = 1) 
percent Volatiles: 100% 

SECTION X 
STABII,ITYIREACTI\'ITY INFORMATIOJ 

Stability: Stable 
Conditions to avoid: None known 
IncompatibilitylMaterials to avoid: strong oxidizing agents; 
strong inorganic acids; alkalies 
Hazardous Combustion/Decomposition Products: 
Carbon monoxide andlor carbon dioxide 
Hazardous Polymerization: Will not occur 

SECTlON XI  DISPOS.4L CONSIDERATIO?IS 
Vapors may collect in empty containers. Treat empty 
containers as hazardous. 

Dispose of spill-clean up and other wastes in accordance 
with Federal, State, and local regulations. 

SECTIOY XI1 TRAl\rSPOIITATION INFORMATlOh 
Proper Shipping Name: Acetone 
Hazard Class: 3 
UN Number: 1090 

IMO Information: Acetone 
Label of Class: 3 
Packing Group I1 
Low flashpoint group 

SECTlOU X I I I  REGULATORY 1YFORM.iTIOU 

Federal EPA 
Comprehensive Environmental Response Compensation, and Liability Act 
of 1980 (CERCLA) requires notification of the National Response Center 
of release quantities of Hazardous Substances equal to or greater than the 
reportable quantities (RQs) in CFR. Components present in this product at a 
level which could require reporting under this statute are: 
Chemical CAS Number Upper Bound Conc. % 
Acetone 67-64-1 100% 
Methanol 67-56- 1 ,0200 
Ethylene Glycol 107-2 1 - 1 500ppm 
Benzene 7 1-43-2 30ppm 
Propionaldehyde 123-38-6 20 PPm 

Superfund Amendments and Reauthorization Act of 1986 (SARA) Title 111 
requires emergency planning based on threshold planning quantities and 
release reporting based on reportable quantities in 40 CFR 355 (used for 
SARA 302,304,3 1 I, and 312). Components present in this product at a 
level which could require reportang under this statute are: 
none 

Superfund Amendments and Reauthorization Act of 1986 (SARA) Title 111 
requires submission of annual reports of release of toxic chemicals that 
appear in 40 CFR 372 (for SARA 3 13). This information must be included 
in all MSDS's that are copied and distributed for this material. Components 
present in this product at a level which could require reporting under the 
statute are: none. 

Toxic Substances Control Act (TSCA) Status: 
The ingredients of this product are on the TSCA inventory. 

State Right to Know 
California - The product may contain trace levels of benzene, 
formaldehyde, and acetaldehyde known to the State of California to cause 
cancer. 
Massachusetts 
Extraordinarily Hazardous Substances (=>.0001%) 
Benzene (CAS 7 1-43-2) upper bound conc. 30ppm 
Formaldehyde (CAS 50-00-0) upper bound conc. 20ppm 
Acetaldehyde (CAS 75-07-0) upper bound conc. 20ppm 
Hazardous Substances (=> 1 %) 
Acetone (CAS 67-64-1) upper bound conc. 100% 
Pennsylvania 
Hazardous Subtances (=>I %) 
Acetone (CAS 67-64-1) upper bound conc. 100% 

California SCAQMD Rule 443.1 VOC's: 
VOC 790 g/l; Vapor pressure 184mm Hg @ 20C 
The information contained herein is based on data considered to be 
accurate. However, no warranty is expressed regarding the accuracy of 
these data or the results to be obtained from the use thereof. It is the user's 
obligation to determine the conditions of safe use of the product 
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H2O F.W.18.0 

Ullravirl!et Absorbance of 
Eluted peak (') 0.001 ___-.-.. 

~6:;due af ter  Evaporatlon 1ppm - 
csdnlcde or ~ c t u d  1.01 Anslysk 

hailable Uoon Request 
LOT NO. 981909 
Date Rec'd I 1 CAS 7732-18-5 
l h k  t w r i i l  produ,! IS packawn under 
mditions 01 extrem cleanliness. Because 
both chamical End b a c l e W c a l  
wnlamlnnlian can occur lhrmph normal 
handing and ure. II It recommended Ulal the 
user obse~e ex(mms cam In a l  openlno. 
pnsfsr, and claslno oreralions 

Dalcrmlned uslllo a Water8 Associates 
Modd ALC 204 1.C: Model 440 UV-VIS 
deleclor a[ 254 nm. 0.m auts. 25 n x 4.6 
mm 1.d. Zorbax OOS column: moMle phasa. 
lineer oradlent from 1W96 water lo 
acetonitdle at a rate of 5% per mlnute: flow 
ate. 2.0 ml mr mlnute. 

FILTERED THROUQH A 
0.1 MICRON FILTER 

Fa~r Lawn. New Jersey 07410 
Made ln II S A 19fl1179R-71M 

Fisher 

SAFETY CODE 

H2O F.W.?B.O 
Snecificalions 

Ultraviolet Abscrbance at 
Largest Eluted pcak (') 0.001 
Residue after Evaporation lppm 
Cerilicale of Actual Lo1 Analysis 

Available Uoon Reouest 
LOT NO. 994256' 
Date Rec'd / / CAS 7732-18-5 
This spoclal oroducl Is Dackawd under 
COndilms nl enreme cleanliness. Beuum 
bDLh chemlcel and bacterlolooical 
conlamlnatlon can o m  throuph normal 
handllno and use. It It recommended that Ihe 
user observe extreme care in all op&, 
Iransler, and closlno operations 
' Delermlned uslno a Waters Assacijles 
Model ALC 204 LC: Model 440 w.VIS 
detector at 254 nm. 0.02 auk  25 cm K 4.6 
mm 1.d. Zorbax ODS column: mobile ohase. 
linear oradlent from 1W96 water to 102% 
aC0tOnltdle al a rate ol 5% per minute; flow 
rate. 2.0 ml per minute. 

FILTERED THROUGH A 
0.1 MICRON FILTER 

Water 
HPLC GRADE 

Fisher 
ChemAletP 
Guide G 

SAFETY CODE 



METHYLENE CHLORIDE 

(DICHLOROMETHANE) 



Product Ilrformrtkn (203) 740-3471 1 Emergency Aaslrhace C H E m C  1-806 

MATERIAL SAFETY DATA SHEETS 
PM N u m k m d r  Name: DICHLOROMETHANE, METHYLENE CHLORIDE 
Thu MSDS is valid for ell grades urd cetalog numbers 
~*.-.S===E========F-=lm.L25=======3===ImFF=-=--=====IUm.I-PI==aPeeee 

E l  

Gcncral lnfonnetion 
-==~~~~II~~~-~~)~=============~~~~---========II=IIIIIII==~--~=*IPI 

=- 

Comprg'c N m :  PHARMCO PRODUCTS, Dare MSDS Rev id :  Nifbmt-8f23I99 
INC. Safety I)ru Review Date 8/23/99 
Caraprny'e Srreet: 58 VALE RD. Prcp.m's Company: PHARMCO PRODUCTS, 
Canpany'r City: BROOKFIELD I N .  
Comply's Stste: CT Repwar's St Or P. 0. Box: 58 VALE RD, 
Compmy'r Zip Code: 06804 Prepuer's City; BROOKFlELD 
Coupmy's Emcrg Ph rt: (203) 740-3471 P r e p a e s  State: CT 
Comppay's bfo Ph & (203) 740-3471 Prcprtt's Zip Codev MU04 
~ L I I O I ~ I = = = = = = = = = = = ~ = = = = = ~ I ~ I C I I C I I C I - I C I I C I I C I ~ = = = = = ~ - P P I P I P I ~ ~ I C I C ~ C C = = ~ = C C = = = = = ~ - . ~ ~ ~ ~ ~ ~ =  

=PI 

~rrdioam/Ideariry lnformation 
=.P.=========--.,-e.Lrrm.Lrrmii=======EI=E===-LI-.C----===- =I---= 

-9 

Pmpsietuy: NO NIOSH (RTECS) Number: PA8050000 
logmiitar: METHYLENE CHLORLDE (SARA CAS Number: 75-09-2 
la) OSHA PEL: 500 PPM16; 1000, 22 
l n g d h t  Saqwme Numba. 0 )  ACGlH TLV: 50 PPM, A2; 9192 
Paocnt: 99.5 --- - - -=--- ImIIFF=================mI--=========~==*-=C=====II==---  

==9 

PhycicaVChemiml Chrncletiotic~ 
= = L ~ = = - - = = I l - l d C L C = P - = ~ Q Q = 3 ~ = = I - = = = = E = X t t t t t I I U I I - I g - = ~ E . D =  

=== 

Apptrronce And Odor: COLORLESS LIQUUI Spacific On*. 1.320 
Boiling Point: 104F09.8C Solubiliq In Water: 2.W100G 
V.pa ReMun (MM Hgf7O F); 340 Percent Voht ih  By Volume: 100 
Vapor Dcarity (Air=l): 2.93 
I , ~ . - . , ~ Y E = I D E ~ ~ ~ E ~ i D i D I I r p = ~ = = = ~ = ~ = = = ~ - w = = = = = = = = = m - - a m * = = = = = ~ ~ ~ - I w w ~  - 

Fitc md Explosion Hazard Dam 
*UI--ILLE~======*I-C-C==~========PC~---C===~====~"--U======~=~I- - 
Fluh Po@: NONE NOSH APPROVED SCBA. 
Lower @xpMvc L h i k  13.0 Ununul Fire And Expl H&: FORMS 
Uppcr Bxptaive Limit: 23.0 FLAMMABLE VAPOR-AIR MlXTURES AT 
Ejrtin%ojrh- Media. W A E R  FOOSpecial Firz TEMPERATURES ABOVE AMBIENT. 
Fighting Aoc: WEAR POSITIVE PRESSURE 
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Dichoiotmethrae/Pagc 1 of 3 



It- 

Stability: YES HazrdwrDoDbmp-w 
C o d  To Avoid (Subiliy): SEE JOURN. OF HCLSHOSGEN,CHUHUNE WHEN 
CHEM & EN6-DATA 17(1)89-93 1972. EXPOSED TO RLW 
Motdnrlr To Avoid. AL,NA,K # MG. A R C S / V S  

Hazoldorrr Poly Oolru: NO 
- - I I - ~ ~ ~ = = = ~ E I I ~ - L ~ = = - ~ - ~ - - ~ ~ = = = ~ ~ R . . = - = = ~ = - ~ U ~ ~ E E ~ - ~  

DO(J~ORARTLPICUL RESPIRATION AS NEEDEDJNG~STJON-~NDUCE VOMITING.CALL 
DOCTORDO NOT GIVE ALCOHOLSEE SUPPLEMENTAL DATA SECTION. 
- - C I C I - ~ = = = = = = - ~ - - O ~ = E = = = = ~ ~ = C C I C I I = = P I I H I W I I I E ~ = ; ~ = - . ~ - -  

--.I.) 

stspr W M u l  Rcl#redlSpilI: SMALL SPILLS-MOP UP, ABSORB 1MMEQIATBLY.MOVE 
OUTSIDELARGE SPILLS-EVACUATE ARE&CONTAIN LIQUU).'TRANSFER TO CLOSED 
MBTAL 
CMJfAINERS.KEEP OUT OF WATER SWPf Y. 
W- D b d  Mstbodr SEND SOLVENT TO A RECLAIMER. IN SOME C.4SES.SMAI.L 
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P A C 6  L 
DAY* 0 6 / 1 6 / 0 3  A C C T .  4 8 9 4 2 8 0 0 2  
l N D E X  A 3 1 6 4 6 6 0 2  <:AT NO.  A 2 0 0 2 1 2  6'0 NBR: 0 3 - 1 0 3 2 6  

* 'I * ?lATET? I A L  SAFET'Y DATA S H E E T  " . a 

i t r i c  A c i d  
5 0  

S E C T T O N  1 - C I i F M I C A L  PRODUCT AND COMPANY I D E N T T F I C A T T O M  * ' * +  

,S N a m e :  N i t r i c  A c i d  
a l o y  N ~ t r n b e r s  : 

5 7 1 9 7 2 ,  5 7 1 9 7 2 M F ,  5 7 5 6 2 3 - 2 .  5 7 5 6 2 3 - 3 .  5 7 6 5 2 3 .  A 1 9 A C - 2 1 2 .  A 1 9 A C 4 X - 2 1 2 .  
A 3 0 0 - 2 1 2 ,  A 2 U 0 - 5 0 0 ,  A 2 0 0 - 5 1 ; ? G A L .  A 2 0 0 C - 2 1 2 ,  A 1 0 0 C 4 X - 2 1 2 .  A 2 0 0 C l X 2 0 0 1 .  
A Z O O C 4 X 2 1 2 2 .  A 2 0 0 C 4 X Z 1 2 L . .  A Z O O J 5 0 0 ,  A 2 0 0 S - 2 1 2 ,  A 2 0 0 S - 5 0 0 ,  A 2 0 0 S 4 S - 2 1 2 .  
A 3 0 0 . ; 4 X 2 1 2 L .  A 2 0 0 S J - - 2 1 2 .  A Z 0 6 C - 2 1 2 .  A 2 0 6 C 4 X - 2 1 2 .  A 4 6 7 - 1 .  A 4 6 7 - ? .  A 4 6 7 - 3 5 0  
A 4 6 7 - 5 0 0 ,  A 4 A 7 - 2 1 2 ,  A 5 0 9 - - 2 1 2 ,  A 5 0 9 - 5 0 0 ,  A 5 0 9 S I < - . 2 1 2 ,  5 7 1 9 7 2 1 .  5 7 1 9 7 2 1 M F .  
S 7 1 9 7 2 S C  

I o n y m s  : 
A I C ~ ~ C  A c i d ;  e n g r a v e r -  N i t r a t e :  H y d r o g e n  N i t r a t e .  

n p a n y  1 d e n t i f j . c n t . 1 0 n :  P i e h e r  S c i e n t i f i c  
1 P e a g e n t  L a n e  
F a i r l a w n .  NJ 0 7 4 1 0  

r i n f o r m a t i o n .  c a l l :  2 0 1 - 7 3 6 - 7 1 0 0  
B r g e n c y  N u m b e r :  2 0 1 - 7 9 6 - 7 1 0 0  
r CHEbrTREC a s s i s t a n c e ,  c a l l :  8 0 0 - 4 2 4 - 9 3 0 0  
c I n t e r n a t i ~ n a l  C H m T R E C  a s s i s t a n c e ,  c a l l  : 7 0 3 -  5 1 7 - 3 8 8 7  

+ - . *  S E C T I O N  2 - C O M P O S I T I O N ,  KNFORMATION ON I N G R E D I E N T S  - * "  

CASH C h e m i c a l  N a m e  

7 6 9 7 - 3 7 - 2  1 b l i t r i . c  a c ld  [ 6 9 - 7 1  1 2 3 1 - 7 1 4 - 2  
_._ ..._ _ _  _ _ - _  _ _ _ _ - _ _ _ _  _._. ( 

' 7 7 3 2 - 1 8 - 5  1 W a t e r  1 2 9 - 3 1  1 2 3 1 - 7 9 1 - 2  
+ + - - -  - - - - -  - - - 4  

H a z a r d  s y m b o l s :  o c 
R i s k  P h > . a s e n :  1 5  6' 

EMERGENCY OVERVIEW 
, p e a r a n c e :  clear t o  y e l l o w  l i q u i d .  
n g n r !  S t r o n y  o x i d i z e r .  C ? n t a c t  d i t h  o t h e r  m n t e r i a l  m a y  c a u s e  n 
r e .  C l 7 r r o s L v e .  C a u s e s  eye a n 3  s k r n  b u r n s .  M a y  cause severe 

! s p i r a l - i . r y  c r a c t  l r r i t a t l r n  4 i t . h  p o s s i b l e  b u r n s .  M a y  cause severe 
.ges t ive  t r ac t  i r r i t a u t o n  w i r h  p c o s i b i r ?  b u r n s .  C h e c k  i n t e r n a l  
, n t a z n e r  upon r e c e i p t .  E s t t l e s  s h o u l d  be v e n t e d  p e r i n d i r a 1 . l j r  t 3  
~ l i r v e  D r e s s u r e .  

r t ? r , t i c l L  H e a l c t l  E r E e c i c .  
Eye: 

C a u s e s  s e v e r e  eye b u r n s .  ~ a y  c a u s e  I r r e v e r s i b L e  eye i n j u r y .  M a y  
cause c h e r n ~ c a l  c o n  i u n c t i v i t i s .  and c o r n e a l .  d a m a a e .  

S k i n :  
C a u s e s  s k i n  b u r I 1 s .  Ha\,  c a u s e  d e e p ,  p e n e l : r a t i n g  u l c e r s  o f  t h e  s k i n .  
M a y  c a u s e  a k i n  r a s h  ( i n  m i l d e r  c a m e s ) ,  a n d  co ld  a n d  c l a m m y  s k i n  w i t h  
c y a n o s l s  .?r p o l e  c o l o r .  

I n q e s  t i o n :  
M a y  causa  s e v e r e  a n d  r i e r m a n c n t  d a m a g e  t o  t he  d i g e s t i v e  t r a c t .  C a u s e s  
g a s c r o l n t e s t i n a l  t r a c t  bu rns .  M a y  c a u s e  p e r f o r a t i o n  o E  c.he d i g e s t i v e  
t r a c t .  M a y  cause s y ~ t e n l i c  o f  f e c r o .  

S n h n i a t i o n :  
E f f e c t s  m a y  be d e l a y e d .  C a u s e o  c h e m i c a l  burns  t o  the r e s p i r a t o r y  
t r a c t .  1 n h a l . a t i o n  m a y  be f a t a l  a s  a r e s u l t  o f  s p a s m ,  i n f l a m m a t i o n ,  
e d e m a  o L  t . h e  l a r y n x  a n d  b r o n c h i ,  c h e m i c a l  p n e u m o n i t i s  a n d  p u l m o n a r y  
e d e m a .  A n p j r a L i o n  m a y  lead to  p u l m o n a r y  e d e m a .  M a y  cause systemic 
e E f e c t o .  M a y  c a u s e  a c u t e  p , d l r n n n a r j r  e d e m a ,  a a p h y x i . a ,  c h e m l c a l  
~ n e u m o n r  t x s .  n a d  u n n e r  a i r w a v  n b s  t r u c c i o n  caused hv e d e m a .  . - 

C h r o n i c  : 
R e y e n t a d  ~ n h n l a t i ? n  m a y  c a u o e  c h r o n i c  b r o n c h i t i s .  R e p e a t e d  e x p o s u r e  
m a y  cause e r - : > s i r a n  a t  t e a t r h .  E f f e c t s  m a y  be d e l a y e d .  

" + +  S E C T I O N  4 - F I R S T  A I D  MEASURES '"' 
E y e s  : 

G e t  m e d i c a l  a i d  i m m e d i a t e l y .  D o  NOT a l . 1 0 ~  v i c t i m  t o  rub  or  k e e p  eyes 
c l o e e d .  E x t e n s i v e  i r r i y a c t o n  w i t h  w a t e r  is  r e q u i r e d  ( a t  least  3 0  
m i n u t e s )  . 

. 3 k i n :  
G e t  m o d i c a 3  a id  i m m e d i a t e l y .  I m m e d i a t e l y  f l u n h  n k i n  w i t h  p l e n t y  nt 
s o a p  a n d  w a t c r  E n r  at least  15 m i n u t e s  w h i l e  r e r n o v i n q  c o n t a m i n a t e d  
c lo th ing  a n d  s h n e s .  W a s h  c l o t h i n g  b e f o r e  r e u s e .  D e s t r o y  c o n t a m i n a t e d  
s h o e s .  

I n q e s t i l n :  
n.3 NOT i n d u c e  v n r n i t i n g .  It v i c t i m  is conscious a n d  a l e r t ,  y r v e  2 - 4  
c u p f u l s  o f  m i l k  o r  w a t e r .  N e v e r  g i v e  a n y t h i n q  by m o u t h  t o  a n  
u n c s n ! ; c i s u s  p r c : i i i n .  ,set r 2 e d i c a . l  a i d  i m m e d i a t e l y .  

T n h n l n c i u n :  

FAOE 2 
DATE.  0 6 / 1 6 / 0 3  A C C T :  4 8 9 d 2 8 0 0 2  
INDEX A 3 1 6 4 5 6 R '  C 4 T  NO, A 2 0 0 2 1 2  L W  N B P  0 7  10326 

G o t  m e d i c a l  a i d  i m n ~ e d i a t e l y .  R e m o v e  f r o m  e x n o s t l r e  r o  t r e h  d l 1  
i m m e d i a t e l y .  I f  n a t  b r e a t h i n y ,  give d r - t i E i c i a 1  r - e s p i r a t i s n  I t  
b r e a t h i n y  i s  d i f  E i c u l t ,  g i v e  o x y g e r l .  D-, ElOT U S E  m . > U t t l - t 1 2 - m O u C 1 1  
r e s u s c i t a t i o n .  I f  b r e a t h i n g  has ceased a p p l y  n r C i f i . c i a 1  r e . r , p i r a t  L.>n 
u s i n g  o x y y e n  a n d  a s u i t a b l e  m e c h a n i c a l  ?evicr such  a s  a h n q  and .a 
m a s k .  

N o t e s  t o  P t l y s i c i a n :  
T r e a t  s y n ~ p e o r n a t i c a l l y  a n d  s u p p o r t i v a l y .  

* ' + *  TECTTON 5 - F I R E  F I C I I T T N G  MEAPURES '.'' 
G e n e r a l  I n C o n n a  t i on :  

AS i n  any f i r e .  w e a r  a s e l f - c o n t a i n e d  b r a a t h ~ n g  a p p a r a t u s  i n  
p r e s s u r e - d z m a n d ,  M S f I A / N I O S H  ( a n p r o v e d  cr e q u i v a l e n t  1 , d n c l  t ! i J  1 
pro tec t ive  g e a r .  S t r o n y  o r ~ d i r e r .  C o n t a c t .  w i  t.h c o r n b u s c l b l e  r n a t e r ,  n 1 .c; 

m a y  cause  a t i r e .  O u r i n g  P E l r e ,  i r r i t a t i n g  and h i y h l y  t o s l c  " a s - . ;  
m a y  be g e n e r a t e d  h y  L h e r r n a l  d e c o m p . > s ; ~ t i o h  or  c 3 r n b u s t i , : n .  U s + -  L n r v r  
s p r a y  t o  k e e p  L i . r e - e x p o s e d  c a n t a ~ n e r s  c o o l .  S u b s t a n c e  2s 
n o n c o m b u s t i b l e  . U s e  w a t e r -  w i t h  c a u t  l.?n and ~ r !  E l o o d l n g  a m  ,urrrs  

E x t i r q u i s h i n g  M e d l a  : 
S u b s t a n c e  is n o n c o m b u s t i b l e :  u s e  a q e n t  r n c s t  a g p r o p r i a r e  t c i  
e w t i n g u l  s h  s u r r o u n d i n g  E i r e .  C o n t a r r  p r o f  i . s ; s i .> tna l  E l  re- E  i q h t a l - s  
i m m e d i a t e l y .  

A u t n i g n r t l n n  T c r n p s r a t u c e : N o t  A v a i l a b l e  
F l a s h  P o i n t :  N o t  a v a i l a b l e .  -~~ ~ ~ 

E x p l o s i o n  L i m i t s ,  1 o w e r : N o t  a v a i l a b l e .  
E x p l n s l o n  L i m i t s ,  u p p e r  : N o t  ava i lab le .  
NFPA R a t i n g :  ( e s t i m n t e d )  H e a l t h :  4 ;  F l ; m m a b ~ l l t y :  0 :  l n s t a b l l i t y '  0 :  Sp^-c:n 

"" S E C T I O N  6 -- A C C I D E N T A L  R E L E A S C  MEASURI2S ' * ' '  

G e n e r a l  I n f o r n ~ i l t i o n :  U s e  proper  p e r s o n e l  p r o c e c t l v e  r q u i ~ r n e n  t an i n d i -  C I C - ~  
i n  S e c t i o n  R .  

S p i l l s / L e a k s  : 
A b s o r b  s p i l l  w i t h  i n e r t  m a t e r i a l  ( e . g .  v r r l n i c u l i t e ,  sand or  ear c l t l  . 
t h e n  o lace  i n  5 u i  t ab l e  c o n t ; l i r l e r .  h v o . i r l  r u n c f  f  i l r c . 3  s t c r m  sn.iers . 3 n i  
d i t c h L s  w h i c h  L e a d  to  w a t e l - u - ~ y s .  C l e a n  u p  n p i  I.l.5 ~ m m e r I l a L e l Y .  
o b s e r v i n g  p r e c a u t i o n s  i n  c h e  P r ~ 3 t e c t i v 1 2  E q u i ~ m e n t  S e c t i I , l i .  N P ~ L r r ? l l : ~  
s p ~ l l  w i t h  s o d i u m  b i c a r b ~ n a c a .  P r o v i d e  v e n c ~ j a l - > o n .  4 vncGr 
s u p p r e s s i n c j  tsaltr m a y  h e  used r o  r e d u c e  vapr2rs 

"" S E C T I O N  7 - HANDLING a n d  S T O R A C E  ' ' -  ' 

H a n d  l i n q  : 
W a s h  t 1 1 s r 1 3 u g h 1 y  a f t a x  h a n d l i n g .  R e m o v e  c ~ n t o r r i n n t ? d  c l c L l 7  l n y  and 
w a s h  h e E r , r e  I - e u e e .  U s e  a n l y  ~ 1 - i  a . w e l l . - . r e n t i j n l - e d  a rea  Dix r l i c  br.:,lcl;:. 
d u s t .  . J a n r .  m i s t .  o r  p a s .  K c - r r ~  c o n t a i n e r  t . ! q h t l y  c l o o e d ,  Avoid 
C a n t a c t  k i t h  C l o t h i n q  2nd 0 t h ~ ;  c o m b u s t i b l e  k a r r r ; a l : , .  U: IT.:,: ,-je. I :  

s k i n  ar  i n  e y e s .  A v o l d  i n g e s t i n n  a n d  i r l h i l l a t j . : , ~ l .  P i . - c a r d  
c o n t a m i n a t e d  s h o n a .  

5 torage : 
K e e p  a w a y  f r o m  heat, s p a r k s ,  a n d  E l a m e .  Dr, n c l .  s t , 2 r i  zear 
~ 0 m b u s t l h 1 ~ -  m ~ I . e r i a l . 5 .  K e e p  c o n t a i n e r  c L s r i e . l  >wl len  n c r  111 ir:-- 4 r - r ; .  
i n  a coo l ,  dry ,  w e l l - v e n t i l a t e d  a r e a  a w a y  E r c m  i n c o n \ g a L i b L r .  
s u b s t a n c e s .  B 0 t t : e o  s h o ~ x l d  be v e n t e d  p e r - i , ? d i c a l l \ *  i n  o r r l e z  t o  
o v e r c o m e  p r e s s u r e  b u i 3 d u p .  

' S E C T I O N  8 - E X P O S U R E  C O N T R O L S ,  PEPSONAI,  P P O T E C T T O N  ' * ' ' 
E n q i n e e r i n q  C : o n t r o l s :  

F a c i l i t i e s  s t o r i n g  o r  u t i l i z i n g  t h i : i  r n a t e r l a l  s h o u l d  be ~ C l u l p r ~ r r i  
w i t h  a n  p v e w a s h  f a c i l i t v  a n d  a . s a E o t v  s h o w e r .  U s e  a d e o l ~ l a t  o -. - ,  ~ 

-~ - 

v e n t i l a t i n n  t o  k e e p  a i r b o r n e  c o l r c e n L r a t i . 2 n s  I.:,-*. 

C h e m i c a l  N a m e  - - - . . - - - - - - . . . - - . . 
N j  t r i c  a c i d  

- - - - - - - - - - - - - - - - - -. . - 
w a t e r  

- - - - . - . . - - - - - - - - - - - . . . 

A C G S H  N l O S H  3.511A F i ! > a L  r'E1.s 
-..----.--------- - ~ . 

2 p p m ;  4  p o r n  S T E L  2 p p m  TWA: 5 2 p p m  TWh . '7 

m g l m 3  TWA 2 5  m q ,  m ?  TIOA 
p p m  I D L N  

- - - - . - . .. - - - - - - - - .. - - - - . . - - - - - - - - - . . - . . . ---.-- ~ - - 

n o n e  l i s t e d  n o n e  l i s t e d  IiG, ; is tea 
+ .--.-.--, - .  

OSHA V a c a t e d  P E L S :  
N l t r i C  a c i d :  
2 n o m  T w n ;  5  r o o / r n 3  TWA . . 
w a t e r  : 

Nc. OSHA V a c a t e d  PELS> xr.2 l i s t e d  Per this  c h e m i c a l  

P e r s o n a L  P r o t e c t i v e  E q u i p m e n t  

E y e s :  
W e a r  a p p r o p r i a t e  p r o t e c t i v e  e y o g l a r , s a s  ot- r t l e m i i a l  
s a f e t y  goggles as  described b y  OSHA' . -  e y e  and t a r e  
p l - o t e c t t o n  r e g u l a t l o r i s  i .n  2 9  CFR 1 9 L O  1 3 3  r E u r c p - a "  
S t a n d a r d  F . N l 6 6 .  

S k i n !  







CALIBRATION GAS CERTIFICATIONS 



Scott Specialty Gases 
ed 1290 COMBERMERE STREET 

~rom-: TROY MI 48083 
Phone: 248-589-2950 Fax: 248-589-2134 

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

WAREHOUSE/STOCK PROJECT # :  05-22625-001 
WAREHOUSE/STOCK/ PO#: GENERAL STOCK 
CHICAGO WAREHOUSE ITEM # =  0501024 AL 
868 SIVERT DATE: 02Sep2004 
WOOD DALE IL 60191 

CYLINDER # :  ALM032471 
FILL PRESSURE: 02000 PSIG 

PURE MATERIAL: AIR 

GRADE : ZERO AIR 

PURITY : - 

IMPURITY 
THC 

CONCENTRAT1 ONS 
1 PPM 

ANALY S T : - -  /--' \ 



AG A 
Member of the Linde Gas Group 

Certificate of Analysis 
EPA Protocol 

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

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

Linde Gas LLC LINDE DECATUR INTERBRANCH 
Maumee Specialty Gas Plant 3150 N WOODFORD ST 
6421 Monclova Road DECATUR 11- 62526-2834 
MAUMEE OH 43537 USA 
419-893-7226 217-875-2000 

Material: 6599 
EPA NOIN2 50-499 PPM A3 1 

Production #: 100089667 
Lot #: 02499J424OSC 
Cylinder #: CC54822 
Expiration Date: 10/5/2006 
Shelf Life: 24 months 

Blend Tolerance: 5 % Relative 
Blend Type: Dynamic Mass Flow 
Cyl. Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 660 
Analytical Accuracy: 1 .OO % Relative 
Confidence: 95 % 

CAS d Certified Componedt R e q m e d  Concentration and Date of 
Concentration Uncertainty Certifica£ion 

10102-43-9 Nitric Oxide 55 54.7 + I -  0.5 ppm 10/05/2004 
7727-37-9 Nitrogen Balance 1 0105/2004 

N/ A NOx 54.7 ppm 10/05/2004 

All analyses are performed under controlled environmental conditions.This product is manufactured using equipment which ha 
been calibrated with NIST traceable, or equivalent, standards, weights, or equipment. 

. 

Analytical report approved by Jennifer Carney 



AGA 
Member of the Linde Gas Group &2&- 

Certificate of Analysis 
EPA Protocol 

Performed according to EPA-600lR-971121, Procedure G 1 

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

~ i n d e  Gas LLC 
Maumee Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
4 19-893-7226 

LINDE HAMMOND INTERBRANCH 
3930 MICHIGAN ST 
HAMMOND IN 46323-1203 
USA 
219-989-9030 

Material: 14635 
EPA 80-90 PPM NOIN2 A3 1 

Production #: 1000874 1 1 
Lot #: 02499H4030EB 1 
Cylinder #: CC30358 
Expiration Date: 81 1812006 
Shelf Life: 24 months 

Blend Tolerance: 5 % Relative 
Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 660 
Analytical Accuracy: 1 .OO % Relative 
Confidence: 95 % 

10102-43-9 Nitric Oxide 
7727-37-9 Nitrogen 

80 to 90 85.0 +/- 0.9 ppm 081 1812004 
Balance 081 1812004 

N/A NOx 85.0 ppm 081 1 812004 

Thenno Nicolet AEM AETO100218 FTIR 07/13/2004 

This product is manufactured using equipment which has been calibreted witlr NIST traceable, or equivalent, standards, weights, or equipment. 

Analytical report approved by Roy Yoder 



Scott Specialty Gases Dual-Analyzed Calibration Standard 

290 COMBERMERE STREET,TROY,MI 48083 Phone: 248-589-2950 Fax: 248-589-21 34 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratory Customer 
P.O. NO.: 53525-71 -65000  CLEAN AIR ENGINEERING 

SCOTT SPECIALTY GASES Project No.: 05 -21  329-023  DON ALLEN 
1 2 9 0  COMBERMERE STREET 500  W. WOOD STREET 
TROY.Ml48083 PALATINE IL 6 0 0 6 7  

A N A L Y T I C A L  I N F O R M A T I O N  
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; 
Procedure G-1; September, 1997. 

Cylinder Number: ALMOI 3 5 8 0  Certification Date: 17Aug2004 Exp. Date: 17Aug2006 
Cylinder Pressure* *": 1 9 0 0  PSlG 

ANALYTICAL 
COMPONENT 
SULFUR DIOXIDE ' 

CERTIFIED CONCENTRATION (Moles) ACCURACY*" TRACEABILITY 
47 .40  PPM + I -  1 % Direct NIST and NMi 

NITROGEN BALANCE 

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

" Analytical accuracy is  based on the requirements of  €PA Protocol Procedure G I ,  September 1997. 

Product certified as +/- 1% analylical accuracy 1s d~rectly traceable to NlST or NMI standards. 
This Protocol has been certif ied using corrected NlST SO2 standard values, per EPA gu~dance dated 7/24/96 and will not correlate with uncorrected Protocols. 

REFERENCE STANDARD 
TYPElSRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 
NTRM 1693 01 Ju12005 AAL12874 51.04 PPM SULFUR DIOXIDE 

INSTRUMENTATION 
DATE LAST CALIBRATED ANALYTICAL PRINCIPLE ' 

09Aug2004 NDlR 

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

First Triad Analysis Second Triad Analysis Calibration Curve 

SULFUR DIOXIDE 
Oats: 09Aup2004 Response Unit:DVM Dam: 17Aug2004 Resporue Unk: DVM Concmhatton=A+Bx+Cx2+Dx3+ Ex4 

21 =0.00000 A 1  =100.5000 T1- 93.90000 21 =0.00000 R l  = 100.8000 T1= 93.90000 

R2= 100.5000 Z2=0.00000 T2=93.90000 R2= 100.7000 72=0.00000 T2- 94.00000 

23 =0.00000 T3 = 93.90000 A 3  = 100.5000 23 =0.10000 T3 =94.00000 R3-9 100.5000 B=.4762216 C 1 1.32143 

Avg. Concenlration: Avg. Concentration: D=-1.90E-06 E=9.73E48 

APPROVED BY: 
AL[$+ 



Scott Specialty Gases Dual-Analyzed Calibration Standard 

1290 COMBERMERE STREET,TROY,MI 48083 Phone: 248-589-2950 Fax: 248-589-21 34 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratory Customer 
P.O. NO.: 5 3 2 8 7 - 7 1  - 6 5 8 0 0  CLEAN AIR INSTRUMENT RENTAL 

SCOTT SPECIALTY GASES Project No.: 0 5 - 1  8 1  4 9 - 0 0 6  GARY ZAPEL 
1 2 9 0  COMBERMERE STREET 5 0 0  WEST W O O D  STREET 

TROY,MI 4 8 0 8 3  PALATINE IL 6 0 0 6 7  

A N A L Y T I C A L  I N F O R M A T I O N  
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; 

Procedure G-1; September, 1997. 
Cylinder Number: A L M 0 3  1 7 4 9  Certif ication Date: 2 8 A p r 2 0 0 4  Exp. Date: 2 7 A p r 2 0 0 6  
Cylinder Pressure* * : 1 9 4 8  PSlG Prev Certif ication Date: 16Sep2003  

ANALYTICAL  
COMPONENT CERTIFIED CONCENTRATION (Moles1 ACCURACY + TRACEABILITY 
SULFUR DIOXIDE ' 2 5 . 4 1  PPM +/ - 1 % Direct N lST  and N M i  
NITROGEN BALANCE 

'" Do not use when cylinder pressure is below 150 psig. 
' *  Analytical accuracy is based on the requirements of €PA Protocol Procedure GI, September 1997. 

Product certified as +/- 1% analytical accuracy is directly traceable to NET or NMI standards. 
+ This Protocol has been certified using corrected NET SO2 standard values, per EPA guidance dated 7/24/96 and will not correlate with uncorrected Protocols. 
REFERENCE STANDARD 
TYPElSRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 
NTRM 1694 01 Se~2007 ALM054875 98.10 PPM SULFUR DIOXIDE 

INSTRUMENTATION 
INSTRUMENT/MODEL/SERIAL# 

FTIR System/8220/AAB9400262 
DATE LAST CALIBRATED ANALYTICAL PRINCIPLE 

3OMar2004 Scott Enhanced FTlR 

A N A L Y Z E R  R E A D I N G S  
IZ =Zero Gas R = Reference Gas T = Test  Gas r = Correlation Coefficient) 

First Triad Analysis Second Triad Analysis 

SULFUR DIOXIDE 
Dale: 27Apr2004 Responae Unit:PPM 

21 =-0.00600 R1-97.96400 T I  =25.40900 

R2=98.19800 22=0.71800 T2- 26.42900 

23 =0.13300 TJ -26.40700 R3-98.13800 

Avg. Concentration: 

Calibration Curve 

APPROVED BY: ,/ 



-, 

RATA CLASS 

lm Scott Specialty Gases Dual-Analyzed Calibration Standard 

1 2 9 0  COMBERMERE STAEET,TROY,MI 4 8 0 8 3  Phone: 2 4 8 - 5 8 9 - 2 9 5 0  Fax: 2 4 8 - 5 8 9 - 2 1  31 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratory Customer 
P.O. NO.: 52829-71-65000 CLEAN AIR ENGINEERING 

SCOTT SPECIALTY GASES Project No.: 05-1 2027-01 2 DON ALLEN 
1290 COMBERMERE STREET 500 W. WOOD STREET 
TROY,MI 48083 PALATINE IL 60067 

ANALYTICAL INFORMATION 
This cert i f icat ion was per formed accordmg t o  EPA Traceabi l i ty Protocol For Assay & Cert i f icat ion o f  Gaseous Calibration Standards; 

Procedure G-1; September, 1 9 9 7 .  

Cylinder Number: ALM049176 Certification Date: 04Nov2003 Exp. Date: 03Nov2006 
Cylinder Pressure+* *: 1900 PSlG 

ANALYTICAL 
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY*+ TRACEABILITY 
CARBON DIOXIDE 1 0 . 1 0  % + I -  1 % Direct N E T  and NMi 
OXYGEN 1 0 . 9 4  % +/- 1 % Direct N E T  and NMi 
NITROGEN BALANCE 

"' Do not use when cylmder pressure is below 150 psig. 

" Analytical accuracy is based on the reauirements of €PA Protocol Procedure GI, September 1997. 

Product certified as +I-  1 % analytical accuracy i s  directly traceable to  NlST or NMI standards. 

REFERENCE STANDARD 
TYPEISRM NO. EXPIRATION DATE- CYLINDER NUMBER CONCENTRATION COMPONENT 
NTRM 2300 01 Jan2004 ALM047640 23 34 $6 CARBON DIOXIDE 

NTRM 2350 0 1 Feb 2004 A1 377 23.51 % OXYGEN 

INSTRUMENTATION 
lNSTRUMENTlMODELlSERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE 
VARIANl3400110693 2 10ct2003 THERMAL CONDUCTIVITY 

ROSEMOUNT1755RIl W 0 4 3 0  170ct2003 PARAMAGNETIC 

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

Flrst Triad Analysis Second Triad Analysis Calibration Curve 

CARBON DIOXIDE 

Data: 04Nov2003 Resporue Unil:AREA 

Avg. Concenlsation: 10.10 % 

Concenuation= A+ Bx + Cx2 + Dx3 + Ex4 

I= ,399998 

Constant?: A-  0.0248831 

6 3 1.94E-6 

D=O 

Dote: 04Nov2003 Resporus Unit:% Concbnlration = A + Bx + Cx2 + Dx3+ Ex4 

21 =0.00000 R1-23.63000 T I  = 10.99000 

R2= 23.63000 22=0.00000 T2 = 10.99000 

Z3~0.00000 T3 = 10.99000 R3=23.63000 

Avg. Concentration: 

APPROVED BY: ' 



Scott Specialty Gases Dual-Analyzed Calibration Standard 

290 COMBERMERE STREET,TROY,MI 48083 Phone: 248-589-2950 Fax: 248-589-21 34 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laboratory Customer 
P.O. NO.: 531 7 8 - 7 1 - 6 5 0 0 0  CLEAN AIR ENGINEERING 

SCOTT SPECIALTY GASES Project No.: 05-1 6 3 9 7 - 0 2 3  DON ALLEN 
1290 COMBERMERE STREET 500 W. WOOD STREET 
TROY,MI 48083 PALATINE 1L 60067 

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

Procedure G-1 ; September, 1997. 

Cylinder Number: ALM050787 Certification Date: 24Mar2004 Exp. Date: 24Mar2007 
Cylinder Pressure** *: 1900 PSlG 

ANALYTICAL 
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY * * TRACEABILITY 
CARBON DIOXIDE 2 0 . 3 1  % +I- 1 %  Direct NlST and NMi 
OXYGEN 1 9 . 9 8  % + I- 1 O h  Direct NET and NMi 
NITROGEN BALANCE 

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

'' Analytical accuracy is based on the requirements of EPA Protocol Procedure G I ,  September 1997 

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

REFERENCE STANDARD 
TYPEISRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 

NTRM 2300 01 Jan2008 ALM049142 23.34 % CARBON DIOXIDE 

NTRM 2350 01 Feb2008 A1 377 23.51 % OXYGEN 

DATE LAST CALIBRATED ANALYTICAL PRINCIPLE 

23Mar2004 THERMAL CONDUCTIVITY 

01Mar2004 PARAMAGNETIC 

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

First Triad Analysis Second Triad Analysis Calibration Curve 

CARBON DIOXIDE 

Date: 23MarZOW Responw Unit:AREA 

21 =0.00000 R1 P 120209.0 Tl - 104748.0 

RZ-  11 9939.0 Z2=0.00000 12 = 104724.0 

23=0.00000 T3= 104700.0 R3 = 120263.0 

Avo. Concentration: 

OXYGEN 
I 

Date: 23Mmr2004 Response Unit:MV 

Zl=0.00000 R1= 23.51000 T1= 19.98000 

R2= 23,61000 ZZ=O.OOOM) TZ= 19.99000 

23-0.00000 T3= 19.99000 R3 = 23.51000 

Avg. Concentradon: 19.98 % 

Concentration =A+ Bx + Cx2 + Dx3 + Ex4 

r =0.999997 

Constants: A=0.0272963 

8 = 1.94E-04 C=O.OO 

D-0.00 E=0.00 

Consentration=A+Bx+ Cx2+Dx3 +Ex4 

r = 1.000000 

Conrtsnts: A-  0.00043866 

B=0.9997961 C - 0.00 

D=O.OO E-0.00 

APPROVED BY: 





APPENDIX E 

CALIBRATION AND CERTIFICATION DATA 



EAF Baghouse Outlet 



OF171CE OF AIR QUALITI' 
FIELD INSPECTION KEPOR'I' 

SOURCE: blittal Steel USA 1nc.-Indiana Harbor East 
IF12 Basic Oxygcn Furnace (UOF) 

1,OCATION: 3210 Watl~ng Street 

CITY: East Chicago 

COLJNTY: Lake 

' l ~ l l l ~ ~ l .  .lRS 

PLANT 111 NUMBER: 080-003 16 
INSPlICl'EIl BY: Michael Hall 
INSPECTION DATE: 9/27/07 
TIME IN: 1030 TIME OUT: 1115 
INSPECTION DATE: 9/28/07 
TIME IN: 0945 1'IME OUT: 1 600 
REPORTED BY: Michael I-Ia11 
REPORT DiZTE: 10/9.:'07 
ACES ID: 83610, 5361 1 ,  83612 

AIR QUALITY STATUS: NONATTAINMENT-03, PM! 5 

COMPIAlN'T INVESTIGATION: No COMPLAINT NUMBER. NA 

PERMIT TI'I'E: Part 70 PERMIT NUMBER: r1089-23470-003 1 h 

CIIECK IT APPLICABLE: NSPS- t'SD- NESHAP)(; OTEIER - (please identify) -- 

I'ERSONSiTITLE INTERVIEWED: Tom Maicher - Mittal Fnv. & Gabe Rocha - IH2 BOF Manager 
OBJECTIVES: Compliance Monitoring Strategy X Commitment (U~~announced) 

- -- 

Multimedia Screening Surveillance 
- 

Complaint Other - 

Were all relevant documents reviewed ~ r i o r  to the ins~ection: Yes If no. ex~la in .  

DESCRIPTION OF SOURCE: 
The Basic Oxygen Furnace (BOF) facility converts iron from the blast furnaces into steel. The IH2 BOF 
is located at Mittal Steel USA 1nc.-IHE, an integrated steel mill. 

BACKGROUND: 
Last commitment inspection: performed on 11/30/05 with no violations observed. 
Permit status: Part 70, Title V issued on 9112iO6 and expires on 9/12/11. 
Significant Source Modification 089-23470-00316 issued on 1/2/07 and expires on 9/12/l I .  
The modification consists of the addition of a new emission unit (a slab grinder) to the Part 70 
Operating Pennit and associated permit terms and conditions. Facility descriptions have also been 
updated where required. All other conditions of the pernut remain unchai~ged and in effect. The revised 
Part 70 Operating Permit is being issued for your convenience. 

PROCESS DESCRIPTION/FINDINGS/C)BSERVATIONS: 
A. Permit Section D.5 

1. Process Description: 
Basic Oxygen Furnace (BOF) facility converts iron from the blast furnaces into steel by 
blowing in oxygen and adding fluxes such as lime in addition to scrap metal, to remove 
impurities. 



2. Eq~lipment : 
l l i e  h o .  2 Hasic Oxygen Furnace (BOF) Shop! comprised ofthe following facilities, 
pt-occss equipment. and operational practices: 

( 1 )  Raw material handling, cruck and ladle hopper loading system having a maximum 
throughput oE323,000 tons per year of alloy and flus. Emissions from the truck and 
ladle hopper are controlled by a baghouse, which has a flow rate of 75,000-acfin 
exhausting through stack 150. Emissions fi-om the alloy and flus storage and 
handling are controlled by a ba&ouse, which has a flow rate of 50,000-acfin, 
exhausting through stack 15 1 .  Both baghouses were constructed i11 1974. 

(2) One ( 1 )  Hot metal station containing charging aisle, reladling, desulfurization, and 
slag skimming operations having a maximum capacity of 4,029,600 tons of hot 
nietal pcr year. Captured emissions are controlled by a baghouse having a flow rate 
of 360.000-acftil exhausting through stack 152. Original construction was 1974 and 
an upgrade was completed in August 1994 as part ofa  consent decree. 

(3) Two (2) BOFs, identified as No. 10 and No. 20, and operations including charging, 
oxygen blowing, tapping, and alloy with a total niaxi~nuin capacity of4,543,600 
toils of hot metal and scrap per year. Capt~ved emissions controlled by two (2) off- 
gas sci-ubber systems with flares having a flow rate of I ,500,000-acfin each, 
exhausting through fare  stacks 147 and 145. Construction conlinenced on this 
equipment in 1971. Uncaptured emissions exhausting througl~ roof monitor 153 and 
charging and miscellaneous furnace emissions exhausting through a secondary 
ventilation scrubber having a flow rate of 194,000-acfm, exhausting through stack 
149. The Off-gas scrubber systems were constructed in 1974 and the 
SecondaryVent scrubber was upgraded in 2003. 

(4) One ( I  ) ladle ~netallurgy facility station consisting of alloy addition, electric arc 
reheat, slag skimming, and raw material handling specifically for the metallurgy 
station with a inaxinlum throughput of 4,029,600 tons per year of steel. Captured 
emissions are controlled by a baghouse having a flow rate of 135,000-acfm, 
exhausting through stack 154. This equipment was constructed in 1985. 

(5) One (1) Continuous casting operations consisting of a slab caster, and two (2) torch 
cutofl'machines. Emissions from the caster exhaust through the caster fume 
baghouse, which has a flow rate of 17 1,000 acfm? exhausting through stack 159. 
Steam from the water spray cooling exhausts through three (3) vents along the 
caster, identified as stacks 160, 161, and 162. Fugitive emissions from the 

-- casthouse exhaust through a roof monitor, identified as 158. This equipment was 
constructed in 1989. (Bloom caster at this site is perinanently shutdown) 

(6) A tundish dump and repair station with emissioils controlled by a baghouse, which 
has a flow rate of 50,000 acfm, exhausting through stack 156. This equipment was 
constructed in 1989. 

(7) Miscellaneous natural gas combustion used for ladle preheating, exhausting through 
stack 157, and tundish and ladle shroud preheating, exhausting through No.2 BOF 
Shop Roof Monitor 155. 

(8) Slag skimming into slag pots. 

3. Pollutants Emitted: 
PM, Phllo,  SO:, CO. 



Control Equipment/ldentification 1 Exhaust to: 
Main Off-Gas Scrubber 110 cY: 20) / Stacks 147 & 148 to atmoswl~ere 

Ventilation Sci-ubher Stack 139 to atmosphere 
Stack 150 to atmosphere 

1 Flux handling Baghouse I Stack 15 1 to atmosphere 1 
Hot Metal Station Baghouse I Stack 152 to atmosphere 

, LMF Bagiwuse 1 Stack 154 to atmosphere 

Appl~cable Rules: 
Pcrmit Review Rules [326 I.4C 21, Opacity [326 IAC 5-1-21, Nonattainment Area 
Particulate 1,imitations [326 IAC 6.8-1 -21, Lake County PM Emission Requirements 
[326 IAC 6.8-2-171, Opac~ty [326 IAC 6.8-31, Sulfur Dioxide (S02)[326 IAC 7-4.1-1 11. 
Carbon Monox~de [326 IAC 9-1 -2(2)], General Provisions Relating to HAPS [326 L4C 
20-11, NESHAP's MACT for Integrated Iron and Steel Manufacturing Facilities [40 
CFK 63, Subpart A, Table 4 to 30 CFR 63, Subpart FFFFF]. 

Observations: 
9/27/07: Tom Maicher and Gabe Kocha accompanied this inspector during the visual 
inspection of the facility. The BOF was in operation at time of inspection. Steel was 
being produced with #I0  furnace only wliilc #20 furnace was clown for a maintenance 
outage. A scrap charge, hot metal charge, oxygen blow and tapping of the BOF furnaces 
were observed. All emission capture hoods were in operation and capturing emissions 
from the process. I also observed hot metal transfer, desulfuration and the skimming of 
slag at the hot metal station. Emissions created by this process were being successfully 
captured by the hot metal station baghouse hoods and sent to the baghouse. I then 
observed the scrubber stacks and associated baghouses and their stacks for the presence 
of visible emissions. No emissions were observed from any of these active control 
devices. Operational parameters were then observed and recorded for the main scrubber, 
secondary scrubber, hot metal baghouse and the LMF baghouse (Note: the tundish 
baghouse and the caster fume baghouse are only used when leaded steel is made, and 
therefore not in operation). Continuous Parametric Monitoring Systems (CPMS) and bag 
leak detectors were in place and operational as required by the MACT. All operational 
parameters observed and u7ere within their respective operating ranges when observed 
and are as follows (see also attached operational screen reports and alarm status reports): 

No. 10 furnace 

BOF OFF GAS SYSTEM OPERATlONAL PARAMETERS 

Waste Gas Flow: 
Inlet gas temperature: 
Outlet gas temperature: 
Water flow rate to the scrubber: 
Water flow rate to the scrubber: 
Quencher Differential Pressure: 
Venturi Differential Pressure: 
Fan AMPS: 

Actual Reading 

45.0 in sec 
650.0 "C 
65.0 "C 

120.0 lisec 
56.8 1:sec 

3.9 kpa 
13.8 kpa 

120.0 amps 

RANGE 

35 - 50 m ! sec is average 
0 to 1100 "C 
0 to 160 "C 
< lisec During Blow 
>38.0 lisec 
2 kpa 
>12.5 kpa 
90 to 120 amps 



SECONDARY VEUTILATION SCRLJBBER OPERATIONAL PARAhIETERS ~ A C L L I : ~ ~  Rcadmg Rangc I 

Differential Pl.essuri.: 43.5 "\Y.C. 35.0 4.5.0.- i 

~ l o v  Doirn Water Flow: 183.8 gpm 50  - 400 gpm 

Fan Amps: 437.3 amps gc!L- 450 amps 

(~crctbber Water Flow: 1258.6 gpal 
! (Venluri Sprays) 

Venturi Throat Water Flow: 579.0 ~ p r n  > 260 gpm I 

HOT METAL STATION SAGHOUSE OPERATIONAL PARAMErTE;,KS 

Inlet Temp. 
Fan Amperage: 

No. 1 
No.2 
No.3 

Actual Readmg 
I ?C).(,@F 

154.0 amps 
156.0 amps 
stand-bv 

Differential pressul-e across BH: 9.0"w.c.. 
Differential pressure across each compartment: 

N o . 1  N o . 2  N o . 3  N o . 4  N o . 5  N o . 6  N0.7 NO.8 N d  
4.90 6.02 cln 4.67 5.48 4.86 7.19 6.84 5.03 

r LMF BAGHOUSE OPERATIONAL PARAMETERS 

I 
A c t ~ ~ a l  Reading Range 

Inlet Temperature: 53.4"C 
Fan Amperage: No. 1 53.7 a m  

No. 7 34.6 a m m  

~ i f i e r e n t i a l  pressure rcrosa BH: 5.0f'~v.c. 
IDifferential pressure across each Compartment: 

No. 2 
5.0 4.9 4 .6  4.3 

No. 6 -- w 
4.3 3.9 3.9 3.6 



9/28/07: Visible emissions evaluations \\;ere pel-formed lioin 1000 ~ O L I I - s  to 1 130 ~ O L I ~ S .  

During this time, there were no \,iolations of'tliis facility's opacity limit (see attacl~cd 
VllEs shczts). Tom Maichcr then accompanied this inspector during inspection of the 
inaterial handling process of the I M 2  BOF. 'She process was in operation at time of 
inspection. The scrap metal yard was observed and all scrap was fi-ee fi-om excess oil, 
rubber and plastics. I observed two t~ucks  unloading lime in the truck dump station. 411 
emissions were successii~lly captured hy the haghouse. No emissions were observed 
escaping fi-om the unloading station or the baghouse and stack. I also observed the flux 
additive baghouse in operation. No emissions were obsei-ved 1Yom the baghouse or its 
stack. Operational parameters for [he material handling process were observed and 
Sound to be in normal operating rangcs. The parameters are as listed below. In addition, 
#20 furnace was in operation while #I0 fiirnace was down for maintenance. A scrap 
charge. hot metal charge, blow and tap were observed for #20 fiirnace. During this steel 
making process. capture hoods were operational and MACT operating paranieters were 
with in their respective ranges (see attached MACT screen overview sheets and below for 
observed parameters). Continuous Compliance Plan (CCP) logs and MAC'T records for 
all the active pollution control equipment utilized at the $2 BOF were reviewed. 
Multiple CCPMACT required records were not conipleted, including the quarterly, 
monthly and weekly mainlenance inspections I-ccords for the active control equipment. 

- - - -  

BOF OFF GAS SYSTEM OPERATIONAL PARARIETEIIS 

No. 20 furnace Actual Reading RANGE 

Waste Gas Flow: 
Met gas temperature: 
3utlet gas temperature: 
Water flow rate (venturi): 
Water flow rate (bull nozzle): 
quencher Differential Pressure: 
Venturi Differential Pressure: 
Fan AMPS: . . 

45.0 111 i sec 
63 1.0 "C 
85.0 "C 

102.0 1:sec 
67.1 llsec 

4.0 kpa 
15.8 kpa 

113.0 amps 

35 - 50 111 ' 1 sec is average 
0 to 1100 "C 
0 to 160 "C 

Ifsec During Blow 
I!sec 
kpa 
kpa 

90 to 120 amps -- 

1 TRUCK HOPPER BAGHOUSE OPERATIONAL PARAMETERS 

Actual Reading Range 

Fan Amperage: 58.0 amps 50 to 70 amps 

Compartment Differential pressure: N d  m -- 3.0 -- 6.0" W.C. 

5.0 8.0 



Fan .4nlperage: East 98.0 amps 
West 120.0 amps 

Compartment Differential pressure: No. 2 3,0 - - 6.0" W.C. 

5.1 5.0 

Emission 
LirnitiStandard 

D .5.1 Lake C o ~ ~ n t v  PM Emission Requirements r326 IAC 6.8-2-1 71 
Pursuant to 326 1AC 6.5-2-1 7 (formerly 326 IAC 6-1-1 O.I(d)(19)). Total 
Suspended Particulates (TSP) emissions from the BOF Shop operations shall 
not cxcccd the following: 
(a) TSP emissions from [he No. 2 BOF truck and ladle hopper baghouse 

(1 50) shall not exceed 0.0052 grains per dry standard cubic Soot and 
0.800 pounds per hour. 

(b) TSP emissions from the No. 2 HOF alloy and flux storage baghouse (1 51) 
shall not exceed 0.0052 grailis per dry standard cubic fool and 0.530 
pounds per hour. 

(c) 7'SP emissions from the No. 2 UOF charging aisle reladling and 
desulfurization baghouse (152) shall not exceed 0.01 1 grains per dry 
standard cubic foot and 25.30 pounds per hour. 

(d) TSP emissions from the No. 2 BOF No. 10 off-gas scrubber stack (147) 
shall not exceed 0.058 pounds per ton and 16.00 pounds per hour. 

(e) TSP emissions from the No. 2 BOF No. 20 off-gas scrubber stack (148) 
shall not exceed 0.058 pounds per ton and 16.00 pounds per hour. 

(f] TSP emissions from the No. 2 BOF secondary ventilation system scrubber 
(149) sl~all not exceed 0.015 grains per dry standard cubic foot and 12.00 
pounds per haul-. 

(g) TSP emissions from the No. 2 BOF ladle metallurgical station baghouse 
(1 54) shall not exceed 0.0052 grains per dry standard cubic foot and 2.00 
pounds per hour. 

(h) TSP ernissioils from the No. 2 BOF caster fume collection baghouse 
(1 59) shall not exceed 0.0052 grains per dry standard cubic foot and 2.00 
pounds per hour. 

(i) TSP emissions from the No. 2 BOF tundish dump baghouse (1 56) shall 
not exceed 0.0052 grains per dry standard cubic h o t  and 2.200 pounds 
per hour. 

Each emission limit applies to one (1 )  stack serving one (1) facility unless 
otlicrwise noted. The emission limitations apply to one (1 ) stack serving the 
multiple units specified when the facility descriptions notes "stack serving", 
and to each stack of'rnultiple stacks serving multiple facilities when thc 
facility description notes "each stack serving". 
D 3 . 2  Opacity 1326 IAC 6.8-31 
Pursuant to 326 IAC 6.5-3 (fosmerly 326 IAC 6-1 -1 0.  l (e)), the following 



opacity limits shall 1x2 complied with and shall take precedence over thosc in 
326 IAC 5-1-2 with which they conflict. 'l'he opacity limits for the R O F  
operations shall be lilnited as follows: 
(a) The opacity for the No. 2 BOF truck and ladle hopper bagllouse ( 1  50) 1 

shall not exceed five percent (5%) .  three (3) minute average. 
(b) The opacity for the No. 2 BOF alloy and tlux storage baghouse (1 5 1) 

shall not exceed five percent (5?:b), three (3) minute average. 
(c) The opacity for the No. 2 BOF charging aisle reladling and , 

desulfurization baghouse (152) shall not exceed five percent (5%). threc 1 
(3) minute average. j 

(d) The opacity for the No. 2 BOF No. 10 off-gas scrubber stack (147) shall 1 
not exceed twenty percent (20%). six (6) minute average. 

(e) The opacity for the No. 2 BOF No. 20 off-gas scrubber stack (148) shall 
not exceed twenty percent (20%), six (6) minute average. 

(f) 'l'he opacity for the No. 2 BOF roof monitor (153) shall not exceed twenty 
percent (201Y0), three (3) minute average. 

(g) The opacity for the No. 2 BOF secondary ventilation system scrubber 
(149) shall not exceed twenty percent (20°io), six (6) minute average. 

(11) The opacity for the No. 2 BOF ladle nletallurgical station baghousc (1 54) 
shall not exceed five percent (5%), three (3) ininute average. 

(i) The opacity for the No. 2 BOF caster fume collection baghouse (159) 
shall not exceed live percent (5%), three (3) minute averagc. 

Cj)  The opacity for the No. 2 BOF tundish dump baghouse (1 56) shall not 
exceed five percent (5%), three (3) minute average. 

D.5.3 Nonattainment Area Particulate L~tni tat~ons r326 IAC 6.8-1-21 
Pursuant to 326 IAC 6.8-1-2 (formerly 326 IAC 6-1-2) (Nonattainment Area 
Particulate Limitations), the particulate matter emissions from the No.2 BOF 
Furnace Roof Monitor (1 53), Cont~nuous casting operations (1 60, 161, 162), 
No. 2 BOF Ciintinuous Caster Roof Monitor (1 58), ladle reheating (1 57) and 
No. 2 BOF Shop Roof Monitor (1 55) shall not exceed 0.03 grains per dry 
standard cubic foot (grldscf). 
D .5.4 Sulfur Dioxide (SO211326 IAC 7-4.1-1 11 
Pursuant to 326 IAC 7-4.1-1 1(a), the sulfur dioxide emission rate from these 
units shall not exceed the following: 
(a) SO2 emissions from the stack serving No. 2 BOF secondary vent (149) 

shall not exceed 0.014 Ibshon and 6.440 lbslhour. 
(b) SO2 emissions from the stack serving No. 2 BOF charge aisle and HMS 

baghouse (1 52) shall not exceed 0.1 5 1 lbsiton and 69.460 Ibs/hour. 
(c) SO2 emissions frotn the stack serving No. 2 BOF ladle metal baghouse 

(154) shall not exceed 0.0.25 lbsiton and 11.500 lbshour. 
D.5.5 Carbon Monoxide r326 IAC 9-1-2(211 

I Pursuant to 326 IAC 9-1 -2(2), the No. 2 BOF off-gas waste gas stream shall 
be burned in one of the following: a direct-flame afterburner, boiler or 
recuperative incinerator. In instances where carbon monoxide destruction is 
not required, carbon monoxide emissions shall be released at such elevation 
that the maximum ground level concentration from a single source shall not 
exceed twenty percent (20%) of the maximum one (1) hour Indiana ambient 
air quality value for carbon monoxide. 
D.5.6 Operation restriction - shutdown of 2 A Blooming Mill and 21 inch - 



- - - 

Bar M ~ l l  1326 1,2C 2-31 r326 1AC 2-21 
(a) Pursuant to Sign~fica~lt Source Mod~iicatlon 059-1 6966-003 16. issuccl on 

No\einber 26. 2003, 336 IAC 2-3 and 326 IAC 2-2. the 2A 13loonmg 
M ~ l l  and 21 ~nch Hal- Mill shall be shutdoum pcnnanently before the 

Prev. Maint. Plan 
Comp. Resp. Plan 
Stack Testing 
Reqmnts 

Comp. Monitoring 

Comp. 
Determination 

restart of the No.7 Blast FLII-nace operation alier the completion ol'tlle 
reline proJect in 2003. In addition within 180 days of restart of'the No.7 
Blast Furnace operation after the reline project in 2003, these emissions 
units shall be physically disconnected and permanently removed from 
service. 

(b) On and after the date of issuance of this permit. the Permittee shall 
request the IDEM, OAQ to remove the 2A Blooming Mill and 21 inch 
Bar Mill and all the associated equipment permanently from the 
emissions inventory maintained by the State. 

(c) This condition supersedes all conditions in previous permits that allow the 
operation of the 2A Blooming Mill and 21 inch Bar Mill and its 
associated equipment. 

D S . 7  Preventive Maintenance Plan 1326 IAC 2-7-5( 13)] 
A Preventive Maintenance Plan, in accordance with Section R - Preventive 
Mairitc~iarice Plan, of this permit, is required for this facility and any control 
devices. 
'3.1 .l General Provisions Relating to HAPS 1326 IAC 20-11140 CFR 63, 
Subpal? A1 [Table 4 to 40 CFR 63, Subpart FFFFF] 
The Permittee must comply with the following requirements: 
Subpart FFFFF-National Emission Standards for I-Iazardous Air Pollutants 
for Integrated Iron and Steel Manufacturing Facilities 
Prepared: Yes Available on Site: Yes Adequate: Yes 
NA 

Yes 
#10 Fce. OG scrubber system: passed MactISIP limit on 1 1/6/06. 
820 Fce. OG scrubber system: passed MactISIP limit on 11/1/06. 
Hot MetalIDesulf. baghouse (HMD): passed Mact/SIP limit on 9i 12/06, 
Ladle Metalurgical Fac. (LMF): baghouse passed Mact/SIP limit on 3/28/06. 
Secondarv Emissions Scrubber: passed Mact limit on 1111 7/06 but did not 
meet the SIP limit. Test will be repeated after maintenance of scrubber is 
com~leted. 
Yes, D.5.11 Visible Emissions Notations 

D.5.12 Scrubber Parametric Monitoring 
D S.13 Failure Detection 
D.5.14 Baahouse Parametric Monitoring 
D .5.15 Broken or Failed Bag Detection 
D.5.16 No.2 BOF Flare Monitoring 
D.5.17 Sulfur Dioxide 6 0 2 )  Sampling and Analvsis 

Yes, D.5.8 Testing Requirements 
D S.9  Particulate Control 
All active control devices shall be in operation at all times during 
facility steel producing operations. 
D.5.10 Particulate Matter (PM) and Carbon Monoxide (C0)  
No. 2 BOF shop No. 10 BOF off-gas scrubber (147) and No. 20 BOF 
off-gas scrubber (148) system and the flare equipped with flare igniter 



Ibr carbon monoxide control shall be in operation al all limes that 

8. Additional Comments: 
None. 

- 
respective hl-naces are in operation. 

Ikx i -d  kceping k ' Are required records on site? No, CCP & MAC'I' records inissing. 
, Type of records checked: CCPiMACT logs. PM logs, VE notation logs, 

GENERAL SOURCE ISSUES: 

Reporting 

- 

1. Does the pcrmit accurately represent the emission units observed? Yes 
(If no, explain) 

Dates or amount of records checked: 2107 - 9/07. 
Are records consistent with observations? Yes 
Have all required reports been submitted in a timely manner? Yes 
Are reports consistent with observations? Yes 

2. Have violations been documented by photographs? N A 

7. Compliance Slatus: 
There were violations of section C.10 - Continuous Con~pliance Plan [326 IAC 6.8-81 
and section G.1 - Records [40 CFR 63.7842(d)] of this company's permit detennined at 
the time of the inspection. 

3. Were Pollution Prevention opportunities discussed? Yes 

4. Per the source, are they required to have a Risk Management Plan? No 
If yes, does the source have a pIan? N A 
Have the employees been trained? NA 

5 .  Has the source submitted an acceptable Annual Compliance 
Certification for the current applicable year? Yes 

ADDITIONAL COMMENTS: 
None. 

CONCLUSION: 
There were violations of section C.10 - Continuous Compliance Plan [326 IAC 6.8-81 and section G.l - Records [40 CFR 
63.7842(d)] of this company's permit determined at the time of the inspection. 

RECOMMENDATION: 
I recommend performing additional surveillance and inspecting this source in FY2009. 

EXIT INTERVIEW: 
I reviewed my findings, recommendations, and conclusions with Tom Maicher prior to exiting the plant. 
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PMICPM INSTRUMENTATION 



S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TellFax (417) 282-6140 1 ,  
PRETEST DRY GAS METER CALIBRATION / / 

Client GISA Date Calibrated I 

Location CROWN POINT, IN Control Unit ID No. I , i ,  

Proiect No. VARIOUS Critical Orifice ID No. I 

Technician A. Perdue Critical Orifice K' Factor 
- - - -. - - - . . . . .  . .  -. - .. . . . . . . .  - -. .................... .... - . .  -. ... ... -. ........... . ..... ...... - - - . -. ..................................................... - .. - ................... - - - ............................................. - ........................................... - - 

. - - - - - - - - - - - ..- ----, --..-----..--.--.-----... . ...........-.--.. .. .........-..- INPUT - DATA -.-. . +- . ...------ --.-----.-.-.-------.-.-.." -------- ................ -. .. - ... .  . . - . . . .  - . - - . . . . .  - . . . .  - . . .  - . . .  - . - . ....... - - - 

Dry Gas Meter Parameters 
Total Metered Gas Volume 

. . . . . . . . . . . . .  Final Reading 
. . . . . . . . . . . .  Initial Reading 
. . . . . . . . . . . .  Difference (Vm) 

Average Meter Temperature 
Initial . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  Final 
. . . . . . . . . . .  Average (Tm) 

. . . . . . . . . . . . .  Run Time (0) 
DGM Orifice Delta H (dH). . . . . . .  
Barometric Pressure (Pbar). . . . . .  
Ambient Temperature (Tamb) . . . .  
Pump Vacuum . . . . . . . . . . . .  

Units 

. Minutes 

. In. H20 

. In. Hg 

. .OF 

. In. Hg 

Vm, std = 17.65 x Vm x Pbar + (dHl13.6) - .  I 1.484 / 1.493 1 1.487 1 - - 

(Tm + 460) 

Trials 

Vcr, std = K' Factor x Pb x 0 = -74 1 1.474 1 1.474 1 
(Tamb + 460)% 

1 
540.760 
539.200 

1.560 

-- 

2 - 7 3 ,  
542.671 1 344.566 1 -- 

.- 541.100 543.000 i 
1.571 . 1 -1 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.97 0.99 1.01 
Y = Vcr, std Where: - - 

Trial 2 - 0.97 0.99 1.01 
Trial 3 - 0.97 0.99 1.01 

0.993 1 0.987 1 0.991 / 

Average DGM Y Factor 
Average DGM dH@ 
Average DGM K Factor 

dH@ = 0.0319 x dH x (Tm + 460) x 0' - - 

Unitless 
In. HZ0 
Unitless 

1.765 1 1.763 1 1.761 1 

Page 1 of 3 

Pbar x (Y x Vm)' 



1 1  Client GISA 

I I Location CROWN POINT, - IN 
Project No. VARIOUS 

Il~echnician A. Perdue 

Date Calibrated -- 
Control Unit ID No. 
Critical Orifice ID No. 
Critical Orifice K' Factor 

/ /  Drv Gas Meter Parameters Units Trials 
Total ~ e t e r e d  Gas Volume 

Final Reading . . . . . . . . . . . . .  . . CF 
Initial Reading . . . . . . . . . . . .  . . CF 
Difference (Vm) . . . . . . . . . . . .  . . CF 
Average Meter Temperature 

. . 
Inhal . . . . . . . . . . . . . . . .  . .  .OF 
Final . . . . . . . . . . . . . . . .  . . O F  
Average (Tm) . . . . . . . . . . .  . .  . O F  

Run Time (0) . . . . . . . . . . . . .  . Minutes 
DGM Orifice Delta H (dH). . . . . . .  . In. H 2 0  
Barometric Pressure (Pbar). . . . . .  . In. Hg 
Ambient Temperature (Tamb) . . . .  . .OF 
Pump Vacuum . . . . . . . . . . . .  . In. Hg 

Vm, std = 17.65 x Vm x Pbar + (dHl13.6) - 2.205 I 2.201 / 2.2091 - 
(Tm + 460) 

Vcr, std = K' Factor x Pb x 0 - 2.205 1 2.205 1 2.205 1 - 

(Tamb + 460)1/2 

Vcr, std Where: 1 1 .OOO / 1.001 1 0.9981 - - 
Vm, std 0.98Y c Y, avg < 1.02Y Trial 1 - 0.98 1 .OO 1.02 

Trial 2 - 0.98 1 .OO 1.02 
Trial 3 - 0.98 1 .OO 1.02 

d ~ @  = 0.0319 x dH x ( ~ m  + 460) x 121' - 1.826 1 1.822 1 1.822 / - 
Pbar x (Y x Vm)' 

Average DGM Y Factor 
Average DGM dH@ 
Average DGM K Factor 

Unitless 
In. H20  
Unitless 

Page 2 of 3 



S.A.T., LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TellFax (41 7) 282-6 140 

PRETEST DRY GAS METER CALIBRATION 

Zlient GlSA - 

Location CROWN POINT, IN 
Project No. VARIOUS 
Technician A. Perdue 

Date Calibrated 
Control Unit ID No. 
Critical Orifice ID No. 
Critical Orifice K' Factor 

Dry Gas Meter Parameters 
Total Metered Gas Volume 
-. 
-ma1 Reading . . . . . . . . . .  
Initial Reading . . . . . . . . .  
3ifference (Vm) . . . . . . . . .  
4verage Meter Temperature 

. . . . . . . . . . . . .  Initial 
Final . . . . . . . . . . . . .  
Average (Tm) . . . . . . . .  

. . . . .  ?un Time (0) , r 

3GM Orifice Delta H (dH). 

Units Trials 

Minutes r--- 
In. H20 

3arometric Pressure (Pbar). . . . . .  . In. Hn 
4mbient ~em~era tu re . (~amb)  . . . .  . 

- 
.OF 

'ump Vacuum . . . . . . . . . . . .  . In. Hg 

dm, std = 17.65 x Vm x Pbar + (dHl13.6) - 2.957 1 2.872.1, - 2.880j - 
(Tm + 460) 

dcr, std = K' Factor x Pb x 0 - 2.859 1 2.856 1 2.853 1 - 

(Tamb + 460)112 

Y = Vcr, std Where: - 0.967 1 0.994 1 0.991 1 - 
Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.95 0.98 0.99 

Trial 2 - 0.97 0.98 1.01 
Trial 3 - 0.97 0.98 1.01 

Average DGM Y Factor 
4verage DGM dH@ 
4verage DGM K Factor 

Unitless 
In. H20  
Unitiess 

Page 3 of 3 



/ S.A.T,, LLC Rt. 2, Box 2165, Wheatland, MO 65779 TelIFax (41 7) 282-61 40 

/ /  PRETEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 

Client Steel Dynamics, Inc. --  Control Unit ID No. 81&& 
Location Pittsboro, IN Umbilical ID No. EU-9 -- 

Project No. 04-T-294 -- Sample Probe ID No. P5-I - A 

- 

08-30-04 
.- Filter Oven ID No. 1011 

K i 7 t o r  
-- 

B. Peyton 
-- -- - - 

Filter Holder OTS ID No FH-1 -- 
- - 

Checked By T. Shackelford -- - lmpinger OTS ID No. 1-4 
-- - -- -- - 

L- AUDIT DEVICES -- 
7- 

- / Reference Thermometer: Type Mercury - Range -- 0 - -- 180 OF 

Thermocouple Simulator: Series I Altek 22 Model K2100F Type K 
.- 

Range -- 0 - 21 00 OF Serial No. 10184805 

lL1. INPUT DATA 

Reference 
1 

* Ice Bath 

Thermocouple Control Unit Selec 
Simulator 
Settings 

800 OF 8001 
900°F 
-- 

898 Stack 

1 8 0 0 0 ~  1 
1900 OF 1900 
2000 OF 
2100 OF N.A. 1 

3r Switch SettiygsEXit 1 
Auxiliary 

Tolerance Ranae 

. +I .5 % Absolute 
. . .  k5.4 OF Probe 

F i l te r . .  . k5.4"F 
Auxiliary . . .  k5.4 OF 

. . . . . . .  Meter k5.4 OF 
Exit. . k2.0 OF 



Pitot Inspection Form 

LEVEL 
'Tube Absembly Level? 

I certify that pitot tnbdprobe number yye -i/ meets or ex& 
specifications, criteria and/or applicable design features an is hereby assigned a pitot tube 
calibration fkctor of &84. See 40 CFR 60, VoL 42, No. 160, EPA Method 2. 

Signature: 
/ 

Pitot Tube Distance to Other Sensors (Circle Yes or No) Notes 

From Nozzle Opening, >0.75" 
Gas Line & Stack T/C, > 0.75" 

m o  

"2" Clear, Side to T/C, 2.0" 
"W' Clear, Rear to TIC, 2.0" 

{%%! 
"Y" Clear to Union, 3.0" rn NO 





Field Calibrations 



Page Of 



Post-Test Calibrations 



Post-Test Dry Gas Meter Calibration 
Client. STEEL DYNAMICS, INC Operator B. Peyton Calibrated By: A. Perdue 
Project #: GISA 04-T-294 DGM #: 81 2047 DGM C Factor, Y 0.995 
Date(s) Used 10127-28/04 Date Calibrated 07130104 DGM Delta H a :  1.84 

Trial #I 

0. Total (Minutes): r 2 6 0 q  - 

DGM Temperature, Average ( O F ) ~  74.71 

Delta H, Average (" H 2 0 ) L n  

DGM Sample Volume, Total ( F Y I : ~  161.614; 

P b a r (" H ) : r 2 9 . 0 6 1  

SGMW, Dry (LblLb-Mole): L 28.91 j -- 

- -- -. 

Trial #2 

0, Total ( ~ ~ n u t e s j : [ L - - . - - m o ]  DGM Sample Volume, Total (~t'): l 175.364 

DGM Temperature, Average ("F)rii73?3] Pbar (" Hg):rr-0q 

Delta H, Average (" H 2 0 ) 1 1 . 4 1 <  SGMW, Dry (LbILb-Mole): ! 28.91 1 

DGM Yqa'= / 1.0341 

Trial #3 

0, Total (Minutes) I 240.0 / 

DGM Temperature, Average (%)I 73.9 1 

Delta H. Average (" H20)I 1.342 1 

DGM Sample Volume, Total (Ft3):/ 16- 

Pbar (" Hg):l 29.06 / 

SGMW, Dry (LbiLb-Mole): I 28.91 1 

DGMYqa* = I 0.978 1 

DGM Yqa, Average* = I 1.0171 

where: 0.95Y < Yqa, Avg. < 1.05Y 

therefore: 0.945 < 1.017 < 1 .045 

'See EMTlC GD-026. Alternative Method 5 Post-Test Calibration 

or 
where: 0.95Y < Yqa, Avg. < 1.05Y 



IIWPORIITIOBT CENTER 

GUIDELINE DOCVXEHT 

~ O D U C T I O N  AND BACKGROUND 

EPA Method 5 requires the  calibration of the metering system after each 
f i e l d  use. Because the post-test calibration requires the use of a 
spirometer or wet test meter, the calibration is often conducted in the 

laboratory. However, a field calibration procedure is highly desirable for 
t w o  reasons: (1) it eliminates CJ~estiopls about the possibflity of the 
damage to the metering system occurring during transport and (21 it 
eliminates travel costs for a retest if the metering system fails me post- 
t e s t  calibration. 

The alternative post-test calibration pmcedure described below is based 
on m e  principles of the optional pretest orifice meter coefficient check 
in section 4 . 4 . 1  of Method 5- Since the oxifice meter coefficient check 
will not detect leakages between the inlet of the metering system and the 
dry gas meter, the alternative procedure includes two additional steps: 
(1) a leak check from either the inkt of the sampling train or the inlet 
of me metering system and (2) a leak check of that partion of the sampling 
train from the pump to the orifice meter, 

PROCEDURE 

The alternative to the post-test calibratisn in Section 5-3.2 of Method 5 
is as follows: 

After each test run, do the following: 

Ensure that the metering system has passed the post-test leak- 
check. If not, conduct a leak-check sf the metering system from 

its inlet. 

conduct the leak-check of that portion of the train from t h e  
pump to the orifice meter as described in Section 5.6 of Memod 

5 .  

calculate Y* for each test run using the following equation: 



EECIC GD-026 EMTIC GUIDELINE HMH3lJMENT PAGE 2 

where s 

Yga 
= dry gas meter calibration check value, dimensionless, 

0 = total run time, min. 
v m  = total sample volume measured by dry gas meter, dcf, 

Tm = absolute average dry gas meter temp., OR,  

P~ = barometric pressure, in- Hg, 
0,0319 = (29,92/528) (0.75)~ tin, ~ g /  O / R ~  cm2- 

Ah,, = average orifice meter diEfe~emtial, in. H ~ O .  
&i@ = orifice meter calibration coefficient, in- ~ ~ 0 -  

Md = dry molecular weight of stack gas, lbplb-mole, 
29 = dry molecular weight of air, lbplb-mole, 
13-6 = specific gravity of mercury- 

After each test run series, do the following: 

4 - Average the three or more Yqar s obtained from the t e s t  run series 
a m  compare this average YF w i t h  the dry gas meter calibration 
factor, Y. The average Yw mst he within 5 percent of Y. 

5. 1f the average Y, does not m e e t  the 25  percent criterion, 
recalibrate the meter over the full range of orifice settings, 
as detailed in section 5.3.1 of Method 5 .  Then follow the  
procedure in Section 5.3-3 of Nethod 5 ,  

1 - Roger T. Shigehara, P - G - Royals, and E - W, Steward, "Alternative ~ ~ * ~ d  
5 Post-Test calibrationw, Entropy, Imc, contained in the ~ I C  TSAR 

Library - 



Rt. 2, Box 2165, Wheatland, MO 65779 

I / POST TEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT / / 

Client Steel Dynamics, Inc. 
Location Pittsboro, IN --- 

Proiect No. 04-T-294 

Control Unit ID No. ; 8 1'2047 ---- 
Umbilical ID No. EU-9 

I 

- - --- -- p- .- . 

Sample Probe ID No. P5-1 - -- --- -- 
Filter Oven ID No. 101 1 

-- -- - 

Filter Holder OTS ID No FH-1 
-. - 

lmpinger OTS ID No. 1-4 -- 
- - 

AUDIT DEVICES 
-- pp 

.- -. 

Date 1 1-29-04 
. -- -- - 

Auditor B. Peyton 
-- --- - - - 

Checked By T. Shackelford 

Reference Thermometer: Type -- Mercury - - Range - - -. - 0 -. - 180 

Thermocouple Simulator: Series -- Altek 22 -- Model K2100F Type -- K i  
Range 0 - 2100 OF Serial No. 101 84805 - --- 

I- ,I-- INPUT DATA -. - pp p 

- -- . - --- 
/ - R e f e X n ~ e I  

1 

Control Unit Selector Switch Settinas 
1 Thermometer r ~ t a c k ' ~ ~ r o b i  1 F i t  / ~ e t e r ~ ; ~ - l  

Control Unit Selector Switch Settings 
1 Stack 1 Probe ( Filter 1 Auxiliary 

1 S$$ 
(OF) 

- 1 
96 

199, 
298 
395 

96 
199 
298 
395 

100 OF 100 

(OF)  _C (OF) 
0 0 

Tolerance Ranae 

. . . . . . .  Stack &I .5 % Absolute 
Probe . .  k5.4 OF 
Filter . . .  k5.4 OF 
Auxiliary . . .  k5.4 OF 
Meter . .  k5.4 OF 

. . . . . . . .  Exit k2.0 OF 

- 

200 OF 
300 OF 
400 OF 
500 OF 
600 OF 
700 O F  

800 OF 
900 OF 

1000 OF 
I100 OF 
1200 OF 
1300 OF 

I 1400°F 

- 97 
200 
299 
396 

199 
298 
396 
496 
598 
698 
800 
898 
999 

1099 
1197 
1298 
1395 

97 



I cartlfy that pitot tubelprobe number /E$Z/ meets or mcee& dl 
spdflcetlons, criteria andlor clppflcabile design faalumas m d  Is hereby atsrigslsd a dtot tube 
calbration factor of 0.84. See 40 CFR 60. VQ& We No. 160. W A  2 

Pitot Tube Distance to Other Sensors (Circie Yes or Ns) 

- 
From Nozzle Opening, >0.75" 
Gas Line & Stack TIC, >0.75" 
'T' Clear, Side to TIC, 2.0" 
'W Clear, Rear to TIC, 2.0" 
lmm fllfinr err I Ininn 3-0" 

64 No 
Yes /@ Remarks 



A L " F % K F . ; ~ . ~ - " I ~ S - - P  

CERTIFICATE OF CAU BRAT8 QK 
%is is .io cemfymar p u r  A b k  Unii: has 'oew caiibmed usirrg staildads whose accuracies 
are mceable io @te NaTional irrsiiiuFe of SQndaids and Tecfimlogti *miO W limits oftfie 
NIST Cama-on Services. Amal records p*diilfgg Lo Bese Sandarbs are an file and are 
availaMe for examinalion 
Certjfied AtPeec h&s&k Chip. Recommend Recalibmiorr Ammdy 

Mod91 Number < ~~~~ h c t q  Calibraikm Date 9- 

! . -  

T c '  D E ~ L R A P T ~ o B  OF C O N F O R M ~  C f 
The above signature fur bxkGrks w, 5 %%S fbdFS3X I= U S A  
&dares ?hame equipmem specified complies with ~Sz-hnrdards ENW@8I-l and EiWEZ-1. 
The ~ d u f e  complies wiifi ihe essenijal requiro3enG 0: GIe %C Direc'iive 89B&"EC 



LEAD INSTRUMENTATION 



Pretest Calibrations 



Average 3.778~-04 I 0.4546 

I APEX INSTRUMENTS METHOD 5 (M5COSET) ORIFICE SET CALIBRATION 

Callbntlon Information CallbnHon Conditions FactodConvenlons 

SarkI Number Barometric Pmssura 747 0 mrn H Std P m s  mm H 

Meter Gamma 0 99450 meoratlcpl Cntlcal vacuum' 352 6 mm Hg 0 386 Wmm Hg 

Callbntlon Technlclan LP 

'The Crit lal OrMm CoeMcienf K', In Metric unit$, (mLK'r'p(mmHg'min). 

Calibration Data 1 Results 

~ v e r a ~ e l  4.621~041 0.58021 

%Venation 

from Avg 

(<O 5%) 

/O 

0 00 

0 11 

0 11 

Rdennce Metar 

Run Tlme 

Elap.ad 

(0) 

mln 

10 

10 

10 

Run# 

1 

2 

3 

Coeftlclent 

English Unlts 
K 

see above' 
pppp 

0 2363 

0 2360 

0 2366 

Cntiul Onfln, 

OMca 

Numter 

OM 40 

OM40 

OM 40 

1 

2 

3 

0 2363 

0 3487 

0 3501 

0 3501 

o 3496 

Amb Temp 
In1t8.l 

('-am) 
"C -- 

22 

22 

22 

Oullet Temp 

Final 

(tm) 
'C 

22 

22 

22 

-0 26 

0 13 

0 13 

22 

23 

23 

Average 

333.0080 

333.2958 

333.5834 

1 963E-04 

2 696E-04 

2 909E-04 

2 909E-04 

2 905E-04 

OOM Onf lu  
AH 

(pm) 
mm H,O 

6 80 

6 80 

6 80 

< 

Average 

0.7779 

0.7789 

0.7777 
I 

6.466E-04 1 0.7782 

Amb Temp 

Final 

(Lmam) 
OC - -  - 

22 

22 

22 

Volume 

Final 

Pk) 
m' 

330 9610 

331 0488 

331 1366 

Volume 

lnitlal 

('A+) 
m3 

330 8731 

330 9610 

331 0488 

-0.03 

0.09 

-0.06 

11 certify Lhet the ebove Oriflca Set was calibrated in eccafdanca with USEPA Methods, CFR 40 Parl60, Appendix A. Method 5, Item 7.2.2 1 

381 

361 

381 

0.2872 

0.2878 

0.2876 

OM 73 

OM73 

OM73 

6 W E - 0 4  

6.472E-04 

6.462E-04 

84.00 

84.00 

84.00 

10 

10 

10 

Actual 

Vacuum 

mm Hg 

584 

584 

3584 

Volume 

Tohl 

f?Jd 
m3 - 

0 0879 

0 0878 

0 0880 

Average 

22 

22 

22 

22 

22 

23 

332.7208 

333.0080 

333.2958 

Coefflclenl 

Metric Unils 

K 
see above' 

1 B63E-04 

1 961 E-04 

1966E-04 

Outlet Temp 

InitlaI 

(k) 
OC 

22 

22 

22 

533 

533 

533 

22 

22 

22 

1 

2 

3 

331 2664 

331 3965 

331 5266 

22 

23 

23 

22 

22 

22 

0 1296 

0 1301 

0 1301 

OM 48 

OM48 

OM48 

22 

22 

23 

22 

22 

22 

10 

10 

10 

16 00 

16 00 

16 00 

331 1368 

331 2664 

331 3965 



1 S.A.T. , LLC Rt. 2 ,  Box 2165, Wheatland, MO 65779 TelIFax 141 71 282-61 40 

Client GISA 
Location Crown Point, IN- 
Project No. Various 
Technician T. Shackelford 

Date Calibrated 
Control Unit ID No. 
Critical Orifice ID No. 
Critical Orifice K' Factor 

Dry Gas Meter Parameters 
Total Metered Gas Volume 

. . . . . . . . . . . . .  Final Reading 
Initial Reading . . . . . . . . . . . .  
Difference (Vm) . . . . . . . . . . . .  
Average Meter Temperature . . 

I n~ t~a l  . . . . . . . . . . . . . . . .  
Final . . . . . . . . . . . . . . . .  
Average (Tm) . . . . . . . . . . .  

Run Time (0)  . . . . . . . . . . . . .  
. . . . . .  DGM Orifice Delta H (dH). 

. . . . .  Barometric Pressure (Pbar). 
. . . .  Ambient Temperature (Tamb) 

Pump Vacuum . . . . . . . . . . . .  

Units 

. CF 

. CF 

. CF 

. . "F 

. . OF 

. . OF 

Minutes 
In. H20 
In. Hg 

. . OF 
In. Hg 

Vrn, std = 17.65 x Vrn x Pbar + (dHl13.6) - 1.506 1 1.506 1 1.498 / - 

(Tm + 460) 

Trials 

Vcr, std = K' Factor x Pb x 0 - 1.510 1 1.514 1 1.515 1 - 
(Tamb + 460)% 

I 
I 1 T 2  

Y = Vcr, std Where: - 1.003 1 1.005 1 1.012 1 - 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.98 1.01 1.02 

1 
3 

Trial 2 - 0.99 1.01 1.03 
Trial 3 - 0.99 1.01 1.03 

dH@ = 0.0319 x dH x (Tm + 460) x D2 - 1 SO4 1 1.492 / 1.4851 - 
Pbar x (Y x Vm)2 

Average DGM Y Factor 
Average DGM dH@ 
Average DGM K Factor 

Unitless 
In. H20  
Unitless 

Page 1 of 4 



1 :  S.A.T., LLC ~ t .  2, BOX 2165. Wheatland, MO 65779 TelIFax (41 7) 282-61 40 

/ I PRETEST DRY GAS METER CALIBRATION 

GISA - -- 

IIE:;:ion crown point. IN 
roject No. Various 

Technician T. Shackelford -- 

Date Calibrated -- 
Control Unit ID No. -- 
Critical Orifice ID No. 
Critical Orifice K' Factor 

Dry Gas Meter Parameters 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . .  
Initial Reading . . . . . . . . . . . .  

. . . . . . . . . . . .  Difference (Vm) 
Average Meter Temperature . . 

Inrt~al . . . . . . . . . . . . . . . .  
Final . . . . . . . . . . . . . . . .  
Average (Tm) . . . . . . . . . . .  

Units Trials 

. . . . . . . . . . . . .  Run Time (0) 
. . . . . .  DGM Orifice Delta H (dH). 

. . . . .  Barometric Pressure (Pbar). 
. . . .  Ambient Temperature (Tamb) 

. . . . . . . . . . . .  Pump Vacuum 

. Minutes 

. In. H20  

. In. Hg 

. . . O F  

. In. Hg 

Vm, std = 17.65 x Vm x Pbar + (dHl13.6) 
(Tm + 460) 

I 
Vcr, std = K' Factor x Pb x 0 

(Tamb + 460) 112 

Y = Vcr, std Where: 
Vm, std 0.98Y < Y, avg < 1.02Y 

dH@ = 0.0319 x dH x - (Tm + 460) x 02 
Pbar x (Y x Vm)2 

I 1 I 

Trial 1 - 0.97 1 .OO 1.01 
Trial 2 - 0.98 1 .OO 1.02 
Trial 3 - 0.98 1 .OO 1.02 

Average DGM Y Factor 
Average DGM dH@ 
Average DGM K Factor 

Unitless 
In. H20  
Unitless 

Page 2 of 4 



I /  S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TelIFax (41 7) 282-6140 

I / PRETEST DRY GAS METER CALIBRATION 

1 client GISA -- 

j i  Location - Crown Point. IN 

I Project No. Various 
Technician T. Shackelford 

Date Calibrated 
Control Unit ID No. 
Critical Orifice ID No. 
Critical Orifice K' Factor 

Dry Gas Meter Parameters 
Total Metered Gas Volume 

. . . . . . . . . . . . .  Final Reading 
I Initial Reading . . . . . . . . . . . .  

. . . . . . . . . . . .  
I 

Difference (Vm) 
, Average Meter Temperature . . 

In~ t~a l  . . . . . . . . . . . . . . . .  

Final . . . . . . . . . . . . . . . .  
Average (Tm) . . . . . . . . . . .  

. . . . . . . . . . . . .  Run Time (0) 
. . . . . .  DGM Orifice Delta H (dH). 

. . . . .  Barometric Pressure (Pbar). 
. . . .  Ambient Temperature (Tamb) 

Pump Vacuum . . . . . . . . . . . .  

Units 

. Minutes 

. In. H20 

. In. Hg 

. .  .OF 

. In. Hg 

Trials 
1 2 

170.475 1 73.755 
167.500 170.800 174.700 

Vm, std = 17.65 x Vm x Pbar + (dHl13.6) 2.930 / 2.910 1 2.912 1 - - - . .  
(Tm + 460) 

Vcr, std = K' Factor x Pb x 0 - 2.921 / 2.915 1 2.8961 - 

(Tamb + 460) 112 

Y = Vcr, std Where: 
Vm, std 0.98Y < Y, avg < 1.02Y 

- - 0.997 1 1.002 1 0.995 1 
Trial 1 - 0.98 1 .OO 1.02 
Trial 2 - 0.98 1 .OO 1.02 
Trial 3 - 0.97 1 .OO 1 .O1 

dH@ = 0.0319 x dH x (Tm + 460) x 0' - 1.601 / 1.607 ( 1.624 1 - 

Pbar x (Y x Vm)Z 

Average DGM Y Factor 
Average DGM dH@ 
Average DGM K Factor 

Unitless 
In. H20 
Unitless 

Page 3 of 4 



I /  S.A.T. , LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 
I /  

TellFax (4 17) 282-6 140 1 ,  

PRETEST DRY GAS METER CALIBRATION I I 

1; client G/S A Date Cahbrated 
Location Crown Po~nt, IN Control Un~t  ID No 
Project No. Various 
Technician T. Shackelford 

Critical Orifice ID No. Ov63 
Critical Orifice K' Factor 0.5802 -- 

, il 
Dry Gas Meter Parameters 

Total Metered Gas Volume 
Final Reading . . . . . . . . . .  

. . . . . . . . .  Initial Reading 
. . . . . . . . .  Difference (Vm) 

Average Meter Temperature 
. . . . . . . . . . . . .  Initial 

Final . . . . . . . . . . . . .  
Average (Tm) . . . . . . . .  

Units Trials 
.- --. 

3 
190.900 

. . . . . . . . . . . . .  Run Time (0) . Minutes 
DGM Orifice Delta H (dH). . . . . . .  . In. H 2 0  

. . . . .  Barometric Pressure (Pbar). . In. Hg 
. . . .  Ambient Temperature (Tamb) . .  . O F  

. . . . . . . . . . . .  Pump Vacuum . In. Hg 

Vm,std= 1 7 . 6 5 x V m x - =  Pbar + (dH/13.6) 
(Tm + 460) 

Vcr, std = K' Factor x Pb x 0 
(Tamb + 460) 112 

Y = Vcr, std -- Where: 
Vm, std 0.98Y < Y, avg < 1.02Y 

dH@ = 0.0319 x dH x (Tm + 460) x 0' 
Pbar x (Y x Vm)' 

Trial 2 - 0.98 1 .OO 1.02 
Trial 3 - 0.98 1 .OO 1.02 

- - 

Average DGM Y Factor 
Average DGM dH@ 
Average DGM K Factor 

0.995 1 0.997 j 0.998 ( 

Unitless 
In. H 2 0  
Unitless 

Trial 1 - 0.98 1 .OO 1.02 

Page 4 of 4 



1 1  S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TelIFax (41 7) 282-61 40 

1 1  PRETEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 

[client Steel Dynamics, Inc. -- Control Unit ID No. 33~9$@ -- 

Location Pittsboro, IN Umbilical ID No. EU-9 
- -- - 

Project No. 04-T-294 -- Sample Probe ID No. P5-2 -- I Date 08-30-04 Filter Oven ID No. 101 1 
-- 

Auditor -- 0. Peyton -- -- .- - - Filter Holder OTS ID No - FH-1 
- 

Checked By -- T. Shackelford -- lmpinger OTS ID No. 1-4 - -- -- -- -- - - 
- -- -- 

I ---- - -- AUDIT DEVICES 

Reference Thermometer: Type Mercury - Range - . - - - 0 -  180 - . - OF 

Thermocouple Simulator: Series Altek 22 Model K2100F Type K 
Range - 0 -2100 O F  Serial No. 10184805 

--- .- 

~ e f e r F  Control 
Thermometer Stack* Probe 

- (Ambient OF) (OF) (OF) 
7 0 ,  32 - - 77 

* Ice Bath 

- - - 
Thermocouple Control Unit Selector Switch Settings 

Simulator I Stack 1 Probe 1 Filter ! Auxiliary 1 Exit 

Tolerance Range 

100 "F 99 9 
200 OF 1 202 202 

Stack . . .  i 1 .5  % Absolute 
Probe . . .  .+5.4 OF 
Filter . .  k5.4 OF 
Auxiliary . . .  k5.4 OF 
Meter . . .  k5.4 OF 
Exit. . . .  k2.0 OF 

l 0 T - -  NIA 
203 / NIA 

99 / 



Pitot Inspection Form 

W=A sin ed'' 
32 

Tube Dia, (0,) = 

PA * P B + I - ( . m )  

I . O S X D ~ P ~ ~ U X D ~  

Note: P = + Pnj 
2 

I certlfy that pltot tubelprobe number 75- Z meet8 or exaeeda dl 
speclficadons, criterle endlor applfcabia design features and IB hereby asdqned e pltot tub. 
calbratlon fector of 0.84. See 40 CFR 60, Vob 4% No. 160, EPA Msthad 2 

Signature: 

Pitot Tube Distance to Other Sensors (Circle Yes or No) Notes 

From Nozzle Opening, >0.75" 
Gas Line & Stack TIC, >0.75" 
"T' Clear, Side to TIC, 2.0" 
"W Clear, Rear to TIC, 2.0" 
'Y Clear to Union, 3.0" 





Field Calibrations 



S'W b,-,?: s 1 nc . Date 1 N27/& aiem 
~W'&NO. 0q-i-/2.9Y C h t d  U ~ i f  8D NO. 

I 

dU Sl t'fi 
i 

Checked By /\~acility EAF &+& 
ii bjec l  Site 7?&sbhfloask, 1 A/ Obsewd By 
I: I ' 

- M r w ~ s  
- in. Hg 

Dimmsimless 
En. H20 

[!Trial 3 Yc = 10 / Vm 10.0319 urn + 4-60] d Pbar]% 

ii Yc= 10/ 80-0329 +4W) / ]% 

i Yc = 
/! 

I; Where: 0.97Y < Yc < 1.83Y = < - < 

Page Of 



Post-Test Calibrations 



Post-Test Dry Gas Meter Calibration 
Client: STEEL DYNAMICS, INC. Operator: A. Kendall 
Project #: GlSA 04-T-294 DGM #: 609198 
Date(s) Used: 10127-28104 Date Calibrated: 01 108104 

Calibrated By: A. Perdue 
DGM C Factor, Y 0.997 
DGM Delta H a :  1.617 

0. Total (~ inutes) : l - -A DGM Sample Volume, Total (Ft3):/- -- 8 7 7 4 6 1  

DGM Temperature, Average ( O F ) !  78.8 1 Pbar (" Hg): 29.061 

Delta H. Average (" ~ 2 0 ) {  1.263 / SGMW, Dry (LblLb-Mole): / 28.82 1 

DGM Yqa*= I 0.999 1 

Trial #2 

0, Total ( ~ i n u t e s ) : j 1 8 5 . 0 1  DGM Sample Volume, Total ( ~ t " ) : /  128.0301 

DGM Temperature, Average ("F)l 77.4 1 Pbar (" Hg):] 29.061 

Delta H, Average (" ~ 2 0 ) j  1.312 1 SGMW, Dry (LblLb-Mole): I 28.82 1 

DGMYqa* = [ 1.001 1 

Trial #3 
0, Total (~inutes): [  1 20.0 1 DGM Sample Volume, Total (FP):~ 78.3361 

DGM Temperature, Average (OF)/ '67.0 1 Pbar (" Hg):[ 29.15 1 

Delta H, Average (" ~ 2 0 ) l  1.1641 SGMW, Dry (LblLb-Mole): [ 28.821 

DGMYqa* = I 0.989 1 

where: 0.95Y < 

therefore: 0.947 < 

'See EMTlC GD-026, Alternative Method 5 Post-Test Calibration 

DGM Yqa, Average' = I 0.996 I 
Yqa, Avg. < 1.05Y 

0.996 < 1.047 



ALTERW9TATE METHOD 5 POST-TEST CUIBRATION 

Hethod 5 requires the calibration of the metering system after each 
field use, Because the post-test calibration requires the use of a 
qirorneter or wet test meter, the calibration is often conducted in the 
laboratory. However, a field calibration procedure is highly desirable for 
two reasons: (1) it eliminates questions about the possibility of t he  
damage to the metering system occurring during transport and (2) it 
eliminates travel costs for a retest if t h e  metering system fails the post- 
test calibration, 

me alternative post-test calibration procedure described below is based 
on m e  principles of the optional pretest orifice meter coefficient check 
in section 4 . 4 . 1  of Method 5- Since the orifice meter coefficient check 
will not detect leakages between the inlet of the metering system and the 

gas meter, the alternative pnocedrpre includes t w o  additional steps: 
(1) a leak check-from either the inlet of the sampling train or the inlet 
of m e  metering system and (2) a leak check of that portion of the sampling 
train from the pump to the orifice meter, 

PROCEDURE 

me alternative to the post-test calibration in Section 5.3.2 of Method 5 
is as follows: 

After each test run, do the following: 

E n s u r e  that the metering system has passed the post-test leak- 
check. If not, conduct a leak-check of the metering system fro1 

its inlet. 

conduct the leak-check of that portion of the train from 
pump to the orifice meter as described in Section 5.6 of Methoc 
5 .  

calculate Yg, for each test run using the following equation: 



EMTIC GD-026 BHTIC GUIDELPHE DOClJ&tJWP PAGE 2 

where : 

= dry gas meter calibration check value, dimensionless, 
= total run time, min. 
= total sample volume measured by dry gas meter, dcf, 
= absolute average dry gas meter temp,, O R .  

= barometric pressure, in. Hg, 
= (29.92/528) (0 .75) '  (in. Hg/  0 /R)  dm2- 
= average orifice meter differential, in- R ~ O -  
= orifice meter calibration coefficient, in, H ~ O .  

= dry molecular weight of stack gas, lb/lb-mole. 
= dry molecular weight of air, lbflb-mole, 
= specific gravity of mercury- 

After each test run series, do the ' f ~llowingr 

4- Average the three or m o r e  Y 's obtained from the test run series 
qa 

and compare this average Yq, with t h e  dry gas meter calibration 
factor, Y. The average Y,must be within 5 percent of y. 

5 -  ~f the average Y, does not m e e t  the 25  percent criterion, 
recalibrate the meter over the full range of orifice settings, 
as detailed in Section 5.3- of Method 5- Then follow the 
procedure in Section 5 - 3 - 3  of H e t h o d  5, 

1- Roger T. Shigehara, P -  G .  Royals, and E,  W. Steward, "Alternative ~ ~ a ~ d  
5 Post-Test Calibrationw, Entropy, Inc, contained in the ~ I C  TSAR 

Library - 



I1 S.A.T. LLC ~ t .  2, BOX 2165. Wheatland. MO 65779 TeVFax (41 7) 282-6140 1 
POST TEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT / / 

Steel Dynamics, Inc. -- 

Pittsboro. IN 
Control Unit ID No 
Umbilical ID No. 

~ 1 project No. 04-T-294' Sample Probe ID No. P5-2 ~ ~ 

I ,  Date 1 1 -29-04 Filter Oven ID No. 101 1 
- -- - -. - 

ll~uditor T. Shackelford Filter Holder OTS ID No FH-4 / I -- - -- - -- 

lmpinger OTS ID No. 1-4 .- PA 

Reference Thermometer: Type Mercury Range - 

I Thermocouple Simulator: Series Altek 22 Model - K2100F Type K 

I I Range 0 -  2100 OF Serial No. 10184805 
-- I1 

.___-J 

INPUT DATA 
- 

-- -- -- I 
t Reference Control Unit Selector Switch Settings 

I 

I 

1 Thermometer ~ t a c k " r ~ r o b e / r ]  Auxiliary* /zrT-~xit^T 

Tolerance Ranae 

Thermocouple ; Control Unit Selector -- Switch Settings 

. . . . . . .  Stack +I .5 % Absolute 
Probe . .  k5.4 OF 

. . . . . .  Filter. k5.4 OF 
Auxiliary . .  k5.4 OF 

. . . . . . .  Meter k5.4 OF 

. . . . . . .  Exit. k2.0 OF 

Simulator Stack I Probe I Filter 1 Auxiliary I Exit 



Pitot inspection Form 

/ 

1 'Tube Aseambly Level7 I 
I I 

Ports bamaaed? 

I 

PA = 
C 

PB = 

Tube Dla. (D,J P'' 

I certify that pitot tubelprobe number /f'=- Z meets or eutaeed. dl 
rpeciflcations, criteria andlor applicable design features and Is hereby asdgnd s pitot tub. 
calbradon factor of 0.84. See 40 CFR 60, Vol, a, No. 160, €PA IQatJmd 2 

// , Y Date: - 3~ --Oyd 
/ 

Pitot Tube Distance to Other Sensors 

From Nozzle Opening, >0.75" 
Gas Line & Stack TIC, >0.75" 
"2'' Clear, Side to TIC, 2.0" 
''W Clear, Rear to TIC, 2.0" 
"Y" Clear to Union, 3.0" 

(Circle Yes or No) Notes 





IAP INSTRUMENTATION 



EAF Baghouse Outlet 



Calibration Data 
For Sampling Runs: Cylinder 

Number 
Gas Type: AS 
Span: 

ZERO GAS C 
LOW-RANGE GAS 

MID-RANGE GAS "UPSCALE" d z ~ i  
HIGH RANGE GAS 

i 

I Calibration Data 
For Sampling Runs: I Cylinder 

Gas Type: 
Span: 

ZERO GAS 

I LOW-RANGE GAS I 
MID-RANGE GAS "UPSCALE' flMR 
HIGH RANGE GAS 

I For Sampling Runs: I - 5 I Cylinder 

Gas Type: 
Span: 
-- - 

ZERO GAS 

I LOW-RANGE GAS 1 

I ZERO GAS 

MID-RANGE GAS "UPSCALE" 

HlGH RANGE GAS 

Calibration Data 
For Samplmg Runs 

Gas Type 
span 

LOW-RANGE GAS 

MID-RANGE GAS "UPSCALE" 

HlGH RANGE GAS 

Cylinder 
Number 

% or PPM 

Cylinder Analyzer Absolute Difference 
Value Response Difference % of Span 

% or PPM 

0 - 0  0.0 &- &- 

% or PPM 

Cylinder .4nalyzer Absolute Difference 
Value Response Difference % of Span 

% or PPM 



SYSTEM CALIBRATION BIAS AND DRIFT DATA 

CLIENT 'or PROJECT# OL~-7- 2944 TEST DATE CQ ( 2%/ oC/ 

SOURCE IDENTIFICATlON - . OPERATOR A - AEHGSW 

INITIAL VALUES 

GAS TYPE: 
SPAN: 

FINAL VALUES 
1 I 

SYSTEM CALIBRATION BIAS AND DRlFT DATA 

SYSTEM 
CAL.BIAS 

% OF SPAN 

a.80 
-g,:.o 

CLIENT 3 0 ~  

SOURCE IDENTIFICATION &/F -- OPERATOR A @+&/@ 

CM= /a 90 

J 
SY S'TEM 

RESPONSE 

0-3 
'1Q.2. 

N T I A L  VALUESFINAL VALUES 

SYSTEM 
CAL. BIAS 
%OF SPAN 

-/%Lrn 

DRIFT 
% OF 
SPAN 

-&,& 

RUN NO: 1 
GAS TYPE: E.IQ Y J 
SPAN: i 40 

ZERO GAS 0 -0 
UPSCALE 54.7 

-- - 

CMA w, 7 Co=&, /7 CM= *z 50 

SYSTEM 
CAL.BIAS 

% OF SPAN 

/.ZS 
-9.7~ 

ANALYZER 
RESPONSE 

8 0 
5q.5 

SYSTEMd 
RESPONSE 

0 . \ 1 0  

51.8 

S Y S T E ~  
RESPONSE 

Oeq1l5 
51-2. 

/ 

SYSTEM 
CAL. BIAS 
%OF SPAN 

@,g& 
- P , ~ - - ~ ~ ~  

DNFT 
% OF 
SPAN 



SYSTEM CALIBRATION BIAS AND DRIFT DATA 

SOURCE IDENTIFICATION & OPERATOR A ; E 5 (47 / 

SYSTEM CALIBRATION BIAS AND DRIFT DATA - .  

INITIAL VALUES FINAL VALUES 

SOURCE IDENTIFICATION E M ?  - OPERATOR F$?B~-&/& C 

- 

RUN NO: 2 
GAS TYPE: 0.7 4 
SPAN: %5 

ZERO GAS 0.0 
UPSCALE GAS \ O- 94 

CMA S& 99 c o =  &, a CM= /A %+- 

INITIAL VALUESFINAL VALUES 

ANALYZER 
RESPONSE 

o /' 
0 ,  9 

RUN NO: 2 
GAS TYPE: UQX 
SPAN: LOO 

ZERO GAS 

SYSTEM 
RESPONSE 

003 

I 6 z 

.' 
SYSTEM 
CAL.BIAS 

% OF SPAN 

@,& 

-ne 

J~ANALYZER 
RESPONSE 

f l f o  

SYSTEM 
RESPONSE 

O r 1  

r0.3 

UPSCALE 
- 

SYSTEM/ 
RESPONSE 

0.215 

/ 

SYSTEM 
CAL. BIAS 
%OF SPAN 

/,H=? 

---Z-~,+P 

CMA = 1 CO= @, % .  CM= 5/ 9' 
51#2 

DRIFT 
% OF 
SPAN 

-B * 

SYSTEM 
CAL.BIAS 

% OF SPAN 

h p e  - -  

DRIFT 
% OF 
SPAN 

a/5 

SYSTEM 
RESPONSE 

o-37y 
p,ZQ 

SYSTEM 
CAL. BIAS 
% O F  SPAN 

, w  
514 -3,,40 



SYSTEM CAI.IBRATION BIAS AND DRIFT DATA 

INITIAL VALUES 
I I I 

RUN NO: 3 
GAS TYPE: 
SPAN: 2 5 

DRIFT 
% OF 
SPAN 

H. - 
SYSTEM 
CFLL.BIAS 

% OF SPAN 

, 
-z#* 

SYSTEM CALIBRATION BIAS AND DRIFT DATA -. 

ANALYZER 
RESPONSE 

MITIAL VALUESFINAL VALUES 

SYSTEM 
RESPONSE 

CM=/k?, 50 

SYSTEM 
RESPONSE 

o . \  
1 6 8 3  

SYSTEM 
CAL. BIAS 
% OF SPAN 

@/ - 
-2. -555 

RUN NO 3 
GAS TYPE: D x  4' 
SPAN: to# 

ZERO GAS 049 
UPSCALE 5qb7 

(34.4 =+%y4 7 CO=/, # 

ANALYZER 
RESPONSE 

L% 0 

-9 

SYSTEM 
RESPONSE 

0 - 3 Y d  
5 1 - Y  

SYSTEM 
CAL BIAS 

% OF SPAN 

d "  

- 

SYSTEM 
RESPONSE 

0.215 
51.5 

SYSTEM 
CAL BIAS 
% O F  SPAN 

a-a---..,/~ 
-25,- 

DRIFT 
% OF 
SPAN 

H,/Q 



SYSTEM CALIBRATION BIAS AND DRIFT DATA 

SOURCE IDENTIFICATION Ee OPERATOR A - b% .K,S~T 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

INITIAL VALUES FINAL VALUES 

CLIENT -01- - PROJECT# I D Y - ~ ~ E S T  DATE , z z / ~ /  
f /oY' 

SOURCE IDENTIFICATION &/F OPERATOR/@-- 

RUN NO. I 
GAS TYPE: CJ 
SPAN. I& 

ZERO GAS 6 4  

UPSCALEGAS 48-99  
CMA CO= CM= 

SYSTEM 
RESPONSE 

-o* \ 
48pf 

ANALYZER 
RESPONSE 

-0. I 
, 4 8 .  2 

INITIAL VALUESFINAL VALUES 

RUN NO: Si 
GAS TYPE: f-( C 
SPAN: \OO 

SYSTEM 
CALBIAS 

% OF SPAN 

-@M 0- 

@,a3 

ANALYZER 
RESPONSE 

SYSTEM 
RESPONSE 

-1.25 

. 4 5 6  

SYSTEM 
RESPONSE 

SYSTEM 
CAL. BIAS 
% O F  SPAN 

-A/+ 
.~g,h%Q.-~b 

DRIFT 
% OF 
SPAN 

-//g 

SYSTEM 
CAL-BIAS 

% OF SPAN 

SYSTEM 
RESPONSE 

SYSTEM 
CAL. BIAS 
% O F  SPAN 

DRIFT 
% OF 
SPAN 



SYSTEM CALIBRATION BIAS AND DRIFT DATA 

INlTlAL VALUES FINAL 

RUN NO: 3 
GAS TYPE: H C 4 ANALYZER I SYSTEM I SYSTEM 

ZERO GAS 0.0 I -04 

SPAN: 1 8 ~  

UPSCALEGAS 4R93 1 4 2 -  2- I ys-il. Ids@ 

ALUES 

RESPONSE 
SYSTEM 

RESPONSE 
% OF SPAN 

RESPONSE 

CMA CO= CM- 

CAL.BIAS 
% OF SPAN 

SYSTEM CALIBRATION BIAS AND DRlFT DATA 

CLIENT PROJECT# TEST  DATE-^^^.- 

SOURCE IDENTIFICATION OPERATOR 

INITIAL VALUESFINAL VALUES 

RUN NO: 63 

GAS TYPE: 
SPAN: 

ZERO GAS 

UPSCALE 
- - 

CMA CO= CM= 

SYSTEM 
CAL.BIAS 

% OF SPAN 

ANALYZER 
RESPONSE 

SYSTEM 
RESPONSE 

SYSTEM 
RESPONSE 

SYSTEM 
CAL. BIAS 
% O F  SPAN 

DRIFT 
% OF 
SPAN 



RF' Exhaust Stack 



F ina l  system Bias check f o r  
02 NOx 

FBIAS03.TXT 
Run 3 . STRATA Version 2 .01  

02 NOx 
v o l t s  v o l t s  
1.154 14.54 0.0462 1.454 
0.234 1.83 0.0094 0.183 
0.198 1.02 0.0079 0.102 

F ina l  System Bias check f o r  Run 3 
opera tor :  AMIR BEHESHTI 
p l a n t  Name: SDI 
~ 0 c a t i 0 n  : REHEAT FURNACE 

Reference c y l i n d e r    umbers 
zero  span 

0 2 ~ ~ 1 8  5019 ALM049176 
N ox cc18 5019 cc54822 

Dat e / ~ i  me 
~ n a l y t e  02 
u n i t s  % 
zero ~ e f  ~ y l  
zero  c a l  
zero ~ v g  
Zero Bias% 
zero  rift% 
span Ref c y l  
span c a l  
span ~ v g  
span Bias% 
span   rift% 

10-28-2004 08: 57: 59 
NOx 
PPm 
0.000 0.00 
0.174 0.04 
-0.172 0.93 
0 .0  0.9 
-0.2 0.2 
10.940 54.70 
10.866 55.70 

I n i  zero Avg 0.220 0.73 
1 n i  Span Avg 10.705 53.71 
Run Ava 7.502 37.30 

PASSED 

co - 0.196 0.83 
cm 10.710 53.42 
Correct  Avg 7.602 37.93 

Page 1 



IBIAS03.TXT 
1 n i  t i a l  system Bias check f o r  Run 3  . STRATA Vers ion  2.01 

02 NOx 02 N Ox 
% PPm v o l t s  v o l t s  

10-28-2004 07:17:18 4.985 49.31 0.1994 4.931 
10-28-2004 07:18:18 0.520 11.63 0.0208 1.163 
10-28-2004 07:19: 19 0.179 1.40 0.0072 0.140 
10-28-2004 07 : 20: 19 0.199 0.80 0.0079 0.080 
10-28-2004 07: 21: 20 0.169 0.59 0.0067 0.059 
10-28-2004 07:22:20 5.570 0.48 0.2228 0.048 
10-28-2004 07:23:20 10.441 0.36 0.4176 0.036 

~ n i t i a l  system ~ i a s  check f o r  Run 3 
o e r a t o r :  7 AMIR BEHESHTI 
P an t  Name: SDI 
~ 0 c a t i 0 n  : REHEAT FURNACE 

~ e f e r e n c e  Cy l i nde r  Numbers 
Zero Span 

02 CC185019 ALM049176 
NOx CC185019 CC54822 

e at e/Ti  me 
Ana ly te  02 
U n i t s  % 
zero  ~ e f  c y l  
Zero c a l  
ze ro  ~ v g  
Zero Bias% 
Zero D r i f t %  
span Ref c y l  
Span Cal 
span ~ v g  
span Bias% 
span D r i f t %  

PASSED 

Page 1 



CALERR03.TXT 
c a l i b r a t i o n  E r r o r  Tes t  a t  Run 3 . STRATA Vers ion 2.01 

% P Pm v o l  t s  
10-28-2004 06:49:04 0.185 

c a l i b r a t i o n  E r r o r  Test  a t  Run 3 
ope ra to r :  AMIR BEHESHTI 
P l a n t  Name : S D I  
L O C ~ ~  i on : REHEAT FURNACE 

Reference C y l i n d e r  Numbers 
ze ro   owlr range ~i d- range 

02 CC185019 ALM049176 

NOx 
v o l t s  
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
15.91 
86.61 
87.84 
87.90 
87.88 
87.80 
14.28 
0.34 
0.15 
0.13 
0.04 
0.04 
0.04 
0.05 
74.84 
87.47 
63.54 
55.80 

~ a t e / T i  me 
Ana l y te  02 
u n i t s  % 
Zero Ref Cyl  
zero  ~ v g  
Zero E r ro r% 
LOW ~ e f  c y l  
Low Avg 
Low E r ro r% 
Mid Ref c y l  
Mid ~ v g  10.866 
  id ~ r r o r %  
High ~ e f  Cyl  
High Avg 
~ i g h  E r ro r% 

H i  gh- range 
ALM050787 

10-28-2004 07:13:56 PASSED 
NOX 
PPm 
0.000 0.00 
0.174 0.04 
0 .7  0 .0  

Page 1 



APPENDIX F 

SAMPLE CALCULATIONS, NOMENCLATURE AND EQUATIONS 



SAMPLE CALCULATIONS 



EAF Baghouse Outlet 



USEPA Method 5/202 



Sample Calculations Worksheet 

Entry of a specific test run, source description and testing parameters will yield a package of 
sample calculations suitable for reference in any report. However, knowledge of this worksheet 
is necessary if you want to modify the worksheet to accommodate equations other than those 
already incorporated at this time. Currently, this worksheet is formatted for EPA Method 51202 
(PMIC PM). 

To continue, PAGE DOWN for data entry. Input data will automatically be entered into equa- 
tions in the cells to the right of this screen (TAB RIGHT). To continue viewing equations from the 
first page, use PAGE DOWN after TAB RIGHT. 

It should be noted that minor round-off differences may be noticed as you compare results 
from this spreadsheet with results derived from other spreadsheets. However, final result vari- 
ance is usually insignificant. 

Sample Calculations Data Entry Section 

. Client: STEEL DYNAMICS, INC. Project #: GISA 04-T-294 -- 

Location: Electric Arc Furnace -- - BO 

To add more 
parameters, 
PAGE DOWN 



1 S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TELIFAX (417) 282-6140 

I Run #: 1 Proiect #: G/SA 04-T-294 

Absolute Stack Gas Pressure (In. Hg): 

Pa = Pbar + (kPs + 13.6) 

1 pa = 29.06 + ( -0.6 .- 13.6 ) 

Pa = 29.02 

iolume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

Vw, std = 0.04707 x Vlc 

Vw, std = 0.04707 x 65.6 

Vw, std = 3.088 

Volume of Dry Metered Gas, Standard Conditions (DSCF): 

Vm, std = (17.65 x Vm x Y x [Pbar + (dH + 13.6)]) - (Tm + 460) 

Vm, std = (17.65 x 161.61 x 0.995 x [ 29.06 + ( 1.304 -+ 13.6 ) 1) 
( 74.7 + 460 ) 

Vm, std = 154.761 

Moisture Fraction (Dimensionless): 

Bws = Vw, std + (Vm, std + Vw, std) 

Bws = 3.088 + ( 154.76 + 3.088 ) 

Bws = 0.020 

Wolecular Weight of Stack Gas, Dry Basis (Lb/Lb-Mole): 

Md = . 0.44 x %C02 + 0.32 x % 0 2  + [0.28 x (%CO + %N2)] 

Md = 0.44 x 0 3 + 0.32 x 20.5 + [ 0.28 x ( 0.0 + 79 

Md = 28.87 



i S.A.T.. LLC ~ t .  2 ,  Box 2165, Wheatland, MO 65779 TELIFAX (417) 282-6140 

EPA Method 51202 (PMICPM) S a m ~ l e  Calculations Paae 2 of 3 i 

I Run #: 1 Proiect #: G/SA 04-T-294 

Molecular Weight of Stack Gas, Wet Basis (Lb/Lb-Mole): 
i 

MS = 18 x BWS + [Md x (1 - Bws)] 

I 

Ms = 18 x 0.01956 + [ 28.87 ( - 0.020 ) 1 

Ms = 28.66 
1 
I Velocity of Stack Gas (FPS): 

1 Vs = 85.49 x Cp x sqrt dP x sqrt [(Ts + 460) + (Ms x Pa)] 

Vs = 85.49 x 0.84 x 1.156 x sqrt [( 152.9 + 4 6 0 )  
I 

I Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

! Qa = 148.5 x 71.3 x 60 

I Qa = 635,044 

Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

I Qstd = [17.65 x Qa x Pa x (1 - Bws)] + (Ts + 460) 

I 
Qstd = [17.65 x 635044 x 29.02 x (1 - 0.020 )] 

( 152.9 + 460 ) 
Qstd = 520,253 

i 
I lsokinetic Sampling (Oh): 

! 
%I = L0.0945 x Vm, std x (Ts + 460)J - [0 x Vs x Pa x An x (1 - Bws)] 



' SmAITl, LLC Rt 2, Box 2165, Wheatland, MO 65779 TELIFAX (417) 282-6140 

I EPA Method 51202 (PMICPM) Sample Calculations Page 3 of 3 

TPM Emissions Concentration (Gr/DSCF): ! 
I 

GrIDSCF = 15.435 x Mn + Vm, std 

1 TPM Emissions Concentration (Lb/DSCF): I 

LbIDSCF = 0.0008 - 7000 

LbIDSCF = 1.1 7E-007 

TPM Emissions Rate (Lb/Hr): 

LbIHr = LbIDSCF x Qstd x 60 

TPM Emissions Concentration (LblTPW): 

LbrrPW = 3.65 + N.A. 

LbrrPW = ERR 



USEPA Method 7E 



Sample Calculations Worksheet 

Entry of a specific test run, source description and testing parameters will yield a package of 
sample calculations suitable for reference in any report. However, knowledge of this worksheet 
is necessary if you want to modify the worksheet to accommodate equations other than those 
already incorporated at this time. Currently, this worksheet is formatted for EPA Method 7E 
(NOX-CEM). 

To continue, PAGE DOWN for data entry. Input data will automatically be entered into equa- 
tions in the cells to the right of this screen (TAB RIGHT). To continue viewing equations from the 
first page, use PAGE DOWN after TAB RIGHT. 

It should be noted that minor round-off differences may be noticed as you compare results 
from this spreadsheet with results derived from other spreadsheets. However, final result vari- 
ance is usually insignificant. 

Sample Calculations Data Entry Section 

Client: STEEL DYNAMICS, INC. Project -- #: 
Location: Electric Arc Furnace - B 0  

To- add more 
parameters, 
PAGE DOWN 



1 S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TELlFAX (417) 282-6140 

, Absolute Stack Gas Pressure (in. Hg): 
1 

Pa = Pbar + (kPs + 13.6) 

Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

/ Vw, std = 0.04707 x Vlc 

Vw, std = 0.04707 x 9.2 

, Vw. std = 0.433 

/ Volume of Dry Metered Gas. Standard Conditions (DSCF): 

Vm, std = (17.65 x Vm x Y x [Pbar + (dH + 13.6)]) + (Tm + 460) 

I Vm, std = (17.65 x 26.24 x 0.995 x [ 29.15 + ( 1.800 + 13.6 ) 1) 
-- 

( 72.6 + 460 ) 
1 Vm, std = 25.333 
I 

Moisture Fraction (Dimensionless): 

1 BWS = Vw, std + (Vm, std + Vw, std) 

I Bws = 0.433 + ( 25.33 + 0.433 ) 

1 Molecular Weight of Stack Gas. Dry Basis (Lb/Lb-Mole): 



S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TELIFAX (417) 282-6140 I 

I 

I EPA Method 7E (NOx) Sample Calculations Paae 2 of 3 1 
Location: Electric Arc Furnace - BO Client: STEEL DYNAMICS, INC. 
Run #: 1 Proiect #: G/SA 04-T-294 

Molecular Weight of Stack Gas, Wet Basis (Lb/Lb-Mole): 

MS = 18 x BWS + [Md x (1 - Bws)] 

18 x 0.01681 + [ 28.93 x ( ~ Ms = 

Ms = 28.74 
i 
Velocity of Stack Gas (FPS): 

1 Vs = 85.49 x Cp x sqrt dP x sqrt [(Ts + 460) + (Ms x Pa)] 

Vs = 85.49 x 0.84 x 1 16 x sqrt [( 153.8 
1 28.74 

Vs = 71.4 

I Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

Qa = A x Vs x 60 

I Qa = 148.5 x 71.4 x 60 

I Qa = 635,750 

Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

I Qstd = [17.65 x Qa x Pa x (1 - Bws)] + (Ts + 460) 

I Qstd = [ I 7 5 5  x 635750 x 29.11 x (1 - 0.017 )] 
( 153.8 + 460 ) 

Qstd = 523,147 



I S.A.T., LLC ~ t .  2, BOX 21 65, Wheatland, MO 65779 TELIFAX (41 7 )  282-6140 I 

I 

EPA Method 7E (NOx) Sample Calculations Page 3 of 3 I 

I- 
Location, Electr~c Arc Furnace - BO Client: STEEL DYNAMICS, INC. 

I 

, Run #: 1 Proiect #: GISA 04-T-294 

NOx Emissions Concentration (Gr/DSCF): I 

I 
I 

1 GrlDSCF = 3.86 x 8E-004 

GrlDSCF = 3.23E-003 

I 
NOx Emissions Concentration (Lb/DSCF): 

1 LblDSCF = GrlDSCF - 7000 

LblDSCF = 0.0032 - 7000 
I ' LblDSCF = 4.61E-007 

/ NOx Emissions Rate (Lb/Hr): 

LblHr = LblDSCF x Qstd x 60 

I LblHr = 4.61E-007 x 523147 x 60 

I LbIHr = 14.47 

NOx Emissions Concentration (LbnPW): 

I LbmPW = LbIHr - Rp 



USEPA Method 12 



Sample Calculations Worksheet 

Entry of a specific test run, source description and testing parameters will yield a package of 
sample calculations suitable for reference in any report. However, knowledge of this worksheet 
is necessary if you want to modify the worksheet to accommodate equations other than those 
already incorporated at this time. Currently, this worksheet is formatted for EPA Method 51202 
(PMICPM). 

To continue, PAGE DOWN for data entry. Input data will automatically be entered into equa- 
tions in the cells to the right of this screen (TAB RIGHT). To continue viewing equations from the 
first page, use PAGE DOWN after TAB RIGHT. 

It should be noted that minor round-off differences may be noticed as you compare results 
from this spreadsheet with results derived from other spreadsheets. However, final result vari- 
ance is usually insignificant. 

Sampie Calculations Data Entry Section 

Client: STEEL DYNAMICS, INC. Project #: GISA 04-T-294 
Location: Electric Arc Furnace - 6 0  - 

Run #: 1 

To add more 
parameters, 
PAGE DOWN 



S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TEL/FAX (417) 282-6140 

I EPA Method 12 (Pb) Sample Calculations Paae I of 3 

Location: Electric Arc Furnace - BO Client: STEEL DYNAMICS, INC. 
, Run #: 1 Proiect #: G/SA 04-T-294 

Absolute Stack Gas Pressure (In. Hg): 

Pa = Pbar + (+Ps + 13.6) 

1 p a  = 29.06 + ( -0.55 - 13.6 ) 

Pa = 29.02 

1 
Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

1 Vw, std = 0.04707 x Vlc 

Vw, std = 0.04707 x 52.5 

I Vw, std = 2.471 

Volume of Dry Metered Gas, Standard Conditions (DSCF): 

Vm, std = (17.65 x Vm x Y x [Pbar + (dH + 13.6)]) + (Tm + 460) 

Vm, std = (17.65 x 81.75 x 0.997 x [ 29.06 + ( 1.263 + 13.6 ) 1) - - ( 78.8 + 460 ) 

Vm, std = 77.832 

Moisture Fraction (Dimensionless): 

1 Bws = Vw, std + (Vm, std + Vw, std) 

I 
Bws = 2.471 + ( 77.83 + 2.471 ) 

Bws = 0.031 

1 Molecular Weight of Stack Gas, Dry Basis (Lb/Lb-Mole): 



I ~ S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TEUFAX (417) 282-6140 

, Run #: 1 Proiect #: GISA 04-T-294 

, Molecular Weight of Stack Gas, Wet Basis (Lb/Lb-Mole): 

Ms = 18 x Bws + [Md x (1 - Bws)] 

Velocity of Stack Gas (FPS): 

Vs = 85.49 x Cp x sqrt dP x sqrt [(Ts + 460) + (Ms x Pa)] 

Vs = 85.49 x 0.84 x 1.159 x sqrt [( 152.9 + 4 6 0 )  
28.95 x 29.02 )] 

Vs = 71.1 

i Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

( Qstd = L17.65 x Qa x Pa x ( I  - Bws)] + (Ts + 460) 

I 
Qstd = [17.65 x 633337 X 29.02 x (1 - 0.031 )] 

( 152.9 + 460 ) 
Qstd = 512,987 

/ Isokinetic Sampling (A): 

O h 1  = [0.0945 x Vm, std x (Ts + 460)] + [0 x Vs x Pa x An x (1 - Bws)] 

I 



S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TELIFAX (417) 282-6140 

l----- 
EPA Method 12 (Pb) Sample Calculations -- Page 3 of 3 

Location: Electric Arc Furnace - BO Client: STEEL DYNAMICS, INC 
, R I I ~  #' 1 Proiect #: GISA 04-T-294 

I 

TPM Emissions Concentration (Gr/DSCF): 

I 
GrIDSCF = 15.435 x Mn + Vm, std 

I GrIDSCF = 0.015435 x 0.0500 

I GrX)SCF= 

0.0000 

TPM Emissions Concentration (Lb/DSCF): 

' LbtDSCF = 1.42E-009 

I TPM Emissions Rate (Lb/Hr): 

LblHr = LbIDSCF x Qstd x 60 
I 

1 LbIHr = 1.42E-009 x 512987 

I LbIHr = 0.04 
i 
TPM Emissions Concentration (Ib/TPW): 

/ LbTTPH = LblHr + TPH 

LbtTPH = 1.42E-009 + N.A. 

i 
LblTPH = ERR 



USEPA Method 25A 



Sample Calculations Worksheet 

Entry of a specific test run, source description and testing parameters will yield a package of 
sample calculations suitable for reference in any report. However, knowledge of this worksheet 
is necessary if you want to modify the worksheet to accommodate equations other than those 
already incorporated at this time. Currently, this worksheet is formatted for EPA Method 10 
(CO-CEM). 

To continue, PAGE DOWN for data entry. Input data will automatically be entered into equa- 
tions in the cells to the right of this screen (TAB RIGHT). To continue viewing equations from the 
first page, use PAGE DOWN after TAB RIGHT. 

It should be noted that minor round-off differences may be noticed as you compare results 
from this spreadsheet with results derived from other spreadsheets. However, final result vari- 
ance is usually insignificant. 

Sample Calculations Data Entry Section 

Client: STEEL DYNAMICS, INC. Project #: G/SA 04-T-294 
Location: EAF Baghouse Outlet 
Run #: 1 

To add more 
parameters, 
PAGE DOWN 



1 S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TELIFAX (417) 282-6140 

EPA Method 25A lTGOl Samde Calculations Paoe I of 3 

Absolute Stack Gas Pressure (In. Hg): 

I pa  = Pbar + ( i p s  - 13.6) 

Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

Vw. std = 0.04707 x Vlc 

j VW, std = 0.04707 x 9.2 

Vw, std = 0.433 

1 Volume of Dry Metered Gas, Standard Conditions (DSCF): 

Vm, std = (17.65 x Vm x Y x [Pbar + (dH - 13.6)]) + (Tm + 460) 

Vm, std = {17.65 x 26.237 x 0.995 x [ 29.15 + ( 1.800 + 13.6 ) j} 
( 72.6 + 460 ) 

I V m v s t d  = 
25.333 

I 
Moisture Fraction (Dimensionless): 

Vw, std - (Vm, std + Vw, std) 

BWS = 
1 

0.433 - ( 25.333 + 

Bws = 0.01 7 

Molecular Weight of Stack Gas, Dry Basis (Lb/Lb-Mole): 

Md = 0.44 x %C02 + 0.32 x % 0 2  + [0.28 x (%CO + %N2)] 

Md = 0.44 x 0.3 + 0.32 x 21.97 + [ 0.28 x ( 0.0 + 78 

Md = 28.93 



S.A.T., LLC Rt.  2, Box 2165, Wheatland, MO 65779 TELIFAX (417) 282-6140 1 

--- 
I 

EPA Method 25A (TGO) Sample Calculations 

Molecular Weight of Stack Gas, Wet Basis (Lb/Lb-Mole): 

I 
Ms = I 8 x Bws + [Md (1 - Bws)l 

Ms = 18 x 0.0168067652 + [ 28.93 x ( 
1 

I M~ = 28.74 

1 Velocity of Stack Gas (FPS): 
I 

Vs = 85.49 x Cp x sqrt dP x sqrt [(Ts + 460) + (Ms x Pa)] 

Vs = 85.49 x 0.84 x 1.16 x sqrt [( 153.8 + 460 ) 
-.pp.-p.- 

28.74 x 29.11 )] 
1 Vs = 71.4 

/ Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

1 V~lumetr ic Flow Rate of Stack Gas, Standard Conditions (SCFM): 
I 

Qstd = [17.65 x Qa x Pa x ] - (Ts + 460) 

1 Qstd = 532,090 



-- -- -- -- - - - - - pp - - - - -  - -- --  -- - - - 

, S.A.T.. LLC Rt 2, Box 2165, Wheatland, MO 65779 TELIFAX (417) 282-6140 

I EPA Method 25A (TGO) Sample Calculations --- Page 3 of 3 , 
_1_1___________1 

Locat~on EAF Baghouse Outlet Cl~ent STEEL DYNAMICS, INC 
Run #: 1 Proiect #: GISA 04-T-294 

TGO Emissions Concentration (Lb/DSCF): 

1 LbiSCF = Pr x 4.1526E-008 

LbISCF = 3.61 x 4.1526E-008 
I ' LbiSCF = 1.50E-007 

TGO Emissions Concentration (Lb/Hr): 

LblHr = LbISCF x Qstd x 60 

I LblHr = 1.50E-007 x 532090 x 60 

1 TGO Emissions Concentration (Lb/Htj: 
! 

Lbnon = (LbiHr) + TPH 



NOMENCLATURE 



NOMENCLATURE 

= actual cubic feet 
= actual cubic feet per minute 
= inside cross-sectional area of stack or duct (fi2) 
= inside cross-sectional area of sampling nozzle (fi2) 
= percent ash moisture content 
= British thermal units 
= water vapor (moisture) in gas stream, proportion by volume 
= mass conentration of effluent 
= concentration of gaseous analyte (ppmv or %) 
= average of initial and final bias check responses for upscale cal gases 
= actual concentration of upscale cal gases 
= average of initial and final bias check responses for zero or low level cal gases 
= actual concentration of low level cal gases 
= pitot tube coefficient (unitless) 
= sample concentration 
= sample concentration corrected to 7 % O2 
= sample concentration corrected to 12% CO, 
= sample concentration corrected to 50% excess air 
= sample concentration corrected to 50% excess air per raw gas analysis 
= continuous emission monitor 
= corrected TGNMO concentration for 1 trap and 2 tanks 
= percent carbon by weight, dry basis 
= percent carbon monoxide by volume, dry basis 
= percent carbon dioxide by volume, dry basis 
= dry cubic feet 
= dry standard cubic feet 
= dry standard cubic feet per minute 
= dry standard cubic meters 
= percent excess air 
= ratio factor of dry gas volume to heat value of combusted fuel (dscf1rnmBtu) 
= feet per second 
= square feet 
= cubic feet 
= degrees Fahrenheit 
= mass flow rate of stack gas (lblhr) 
= grains 
= grams 
= heat of combustion, dry basis (Btdlb) 
= hour 
= average orifice meter pressure differential (in. H,O) 
= orifice meter calibration factor (in. H20) 



NOMENCLATURE, Continued 

%H = percent hydrogen by weight, dry basis 
%I = percent of isokinetic sampling 
in. Hg = inches of mercury 
in. H,O = inches of water 
lb = pounds 
lbllb-mole = pound per pound-mole 

= thousand 
= million 
= mass concentration of media blank 
= mass concentration of target analyte collected jmg, pg, ng or ppmC) 
= mass concentration of PM collected (g) 
= megagrams 
= megagram of charge 
= megagram of pour 
= micrograms 
= milliequivalents 
= milligrams 
= milliliters 
= molecular weight of analyte (lbllb-mole) 
= molecular weight of stack gas, dry basis (Ibllb-mole) 
= molecular weight of stack gas, wet basis (Ibllb-mole) 
= nanograms 
= normality of barium perchlorate titrant (meq/ml) " 
= percent nitrogen by weight, dry basis 
= percent nitrogen by difference, dry basis 
= percent oxygen by weight, dry basis 
= percent oxygen by volume, dry basis 
= picograms 
= process weight 
= parts per million concentration equivalent 
= parts per million by volume 
= particulate loading per heat input in IblmmBtu per F, constant 
= particulate loading per heat input in IblrnrnBtu per F, calculated 
= absolute stack gas pressure (in. Hg) 
= baro~netric pressure at sampling site (in. Hg) 
= static stack gas pressure (in. H20) 
= stack gas velocity head (in. H,O) 
= average square root of stack gas velocity head (in. H20) 
= volumetric stack gas flow rate at actual conditions (acfrn) 
= volumetric stack gas flow rate corrected to dry standard conditions (dscfrn) 



= natural or propane gas usage rate (mscfh) 

NOMENCLATURE, Continued 

= stack gas density (lbift3) 
= process rate (tph) 
= standard conditions at 29.92 in. Hg and 68°F 
= standard cubic feet 
= standard cubic feet per hour 
= percent sulfur by weight, dry basis 
= average dry gas meter temperature (OF) 
= average stack gas temperature (OF) 
= ton of charge 
= toxicity equivalent 
= total gaseous nonmethane organic 
= ton of pour 
= tons per hour 
= ton of process weight 
= volume of sample aliquot titrated (rnl) 
= total volume of liquid condensed in impingers and collected in silica gel (ml) 
= total volume of dry metered gas (dcf) 
= volume of dry metered gas corrected to standard conditions (scf) 
= stack gas velocity (fps) 
= total volume of sample solution (ml) 
= average volume of titrant used for sample titration (ml) 
= average volume of titrant used for blank titration (ml) 
= volume of water vapor in sampled gas corrected to standard conditions (scf) 
= dry gas meter calibration (correction) factor (unitless) 
= total sampling time (minutes) 



EQUATIONS 



EQUATIONS 

1) Absolute Stack Gas Pressure (in. Hg): 

Po = P,,, + (+ P, t 13.6) 

2) Volume of Water Vapor in Sampled Gas, Standard Conditions (scf): 

V ,,,,, , = 0.04707 x V,, 

3) Volume of Dry Metered Gas, Standard Conditions (scf): 

Yn, rid = (1 7.65 x V,,, x Y x [P,,, + (AH + 13.6) 1) + (T,, + 460) 

4) Moisture Fraction (unitless): 

- 
B w r  - V w  s,d (V , r~ ,  st0 + ' i v ,  s d  

5) Molecular Weight of Stack Gas, Dry Basis (lbilb-mole): 

Md = 0.44 x %C02 + 0.32 x %02 + [0.28 x (%CO + %NJ] 

6) Molecular Weight of Stack Gas, Wet Basis (Ibilb-mole): 

M, = 18 x B, + [Md x ( I  - B,,)] 

7) Velocity of Stack Gas (fps): 

vs = 85.49 x C, x JdP x J[(T$ + 460) 4 (M, x P J ]  

8) Volumetric Stack Gas Flow Rate, Actual Conditions (acfrn): 

Q, = A  x V s x 6 0  

9) Volumetric Stack Gas Flow Rate, Dry Standard Conditions (dscfm): 

Qstd = [17.65 x Q, x P, X (I - B J ]  + (T, + 460) 

10) Isokinetic Sampling (%): 

% I  =[0.0945x V, ,,,,,, x ( T s + 4 6 0 ) ] + [ O x  V , x P , x A , x  (I-B,,,,)] 



EQUATIONS, Continued 

I I) PM Concentrations: 

gr/dscf = 15.435 x M,, + V ,,,,, 

lbldscf = grldscf -+ 7000 

lblnzrnscf = lblhr + (R,, x IE-03) 

lb/tpw = lb/hr t R, 

pg/Mg pw = lbltpw x 5.0E+08 

IblmrnBtu = 20.9 x lb/dscf x F, t (20.9 - % 03 

12) Flue Gas Density (1b/ft3): 

13) Gas Mass Flow Rate (lbihr): 

GUfr = Rho x acfm x 60 

14) Excess Combustion Air Per Raw Gas Analysis (%): 

15) Ash Moisture Content (%): 

%AM = (net loss after heating) x 100 t (net loss after drying) 

16) Target Analyte Concentrations: 

lbldscf = mg x 2.205E-06 t V,, ,,, 

If = pg x 2.205E-09 -+ 1;". ., 
,I = ng x 2.205E-12 + V,,,, ,,, 
I, = pg x 2.2056-15 +- V,, ,, 

2 of 4 



EQUATIONS, Continued 

lblhr = lbldscf x Q,,, x 60 

17) TGNMO Concentrations: 

lbldscf = mg C/dsm3 x 6.243E-08 

lblhr = lbldscf x Q,,, x 60 

18) TGNMO Concentration Correction for 1 Trap and 2 Tanks: 

C(I + 21 = fconc. ( I )  x vol. sampled ( I ) ]  + rconc. (2) x vol. sampled (2)l 
[vol. sampled ( I )  + vol. sampled (2)J 

19) Collection VesselICEM Gaseous Analyte Concentrations: 

Zbldscf = ppmv x Molecular Weight o f  Analvte, lbllb-mole 
385.3 dscfllb-mole x 106 

lb/hr = lbldscf x Q,,, x 60 

20) Sample Concentration Corrections: 

50% excess air (lblf13) - 

C,,, = C, x (100+ %EA) s 150 

50 % excess air per raw gas analysis (lb/jt3) - 



EQUATIONS, Continued 

21) Weighted Analyte Concentrations Per Two Ducts: 

lb/dscf,,, = (Lb/dscf, duct 1 + lb/clscf, duct 2) + 2 

L b k m d  = Zb/hr, duct 1 + Lb/hr, duct 2 

lb/nzmbtu,,,, = (lb/mmbtu, duct 1 + lb/mmbtu, duct 2) + 2 



APPENDIX G 

CORRESPONDENCE 



EMISSIONS TEST PROTOCOL 



fax 
to: 

organization: 

faxlphone: 

from: 

dateltime: 

subject: 

pages: 

status: 

comments: 

GUENTHER / SHACKELFORD ASSOCIATES 
ENVIRONMENTAL CONSUL TANTS & TESTING CONTRACTORS 

t r a n s m i t t a l  

David Cline 

Indiana Department of Environmental Management 

I Fred Guenther 1 

[ Tuesday, October 1 1, 2004 

Rev ised Test Protocol - Steel Dvnamics, Inc. -Pittsboro - Revised 

-- . [ - 4 PACES INCLUDING THIS PAGE 

I URGENT CONFIDENTIAL PLEASE REPLY ASAP I 
Following discussion with Jarrod Fisher of your staff, we have 
prepared revised Emissions Test Protocols for the testing of the EAF, 
Reheat Furnace and RATA testing at Steel Dynamics, Inc.'s plant in 
Pittsboro, Indiana. The testing remains scheduled for the period 
October 20-22, 2004. Should you have any comments or questions, 
please feel free to contact us. 

If there is any  diflculty with this transmission, please call the number below. 
P.O. Box 807 Crown Point, IN 46308-0807 

TEL: (219) 661-9900 
FAX: ( 2  19) 66 1-9902 



GUENTHER / SHACKELFORD ENVIRONMENTAL CONSLTLTANTS 

ASSOCIATES & TESTING CONTRACTORS 
P. 0. b 807 * Crown P- 46307 * (71 9) 661 -9900 / FAX (21 9) 661 -9902 

August 4? 2004 

Mr. David Cline 
Compliance Data Section 
Compliance Branch 
Office of Air Management 
Indiana Department of Environmental Management 
100 North Senate Avenue 
Indianapolis, IN 46206 

RE: TRANSMITTAL OF EMISSIONS AND RATA TEST PROTOCOL 
Steel Dynamics, Inc. 
Pittsboro, IN 

Dear Mr. Cline: 

On behalf of Steel Dynamics, Inc., we are providing a Emissions Test Prootocol and RATA Test 
Protocol for the emissions testing of the baghouse outlet and the Continuous Emissions Monitoring 
System on the Electric Arc Furnace (EAF) located in Pittsboro, Indiana. We are requesting that 
the testing be scheduled for the period September 8-10, 2004. 

Please note the following regarding the RATA testing. The RATA testing is proposed to be 
performed on one capacity condition, i.e., maximum capacity since this emissions facility is not 
expected to be regularly operated under any kind of reduced capacity conditions. 

Should you have any questions pertaining to the attached protocol, please feel free to contact me 
at (2 19) 66 1-9902. 

Sincerely, 
Guentherlshackelford Associates 

Fred H. Guenther 

Attachments: Emission Test Protocol - One Page 
RATA Notification Protocol One Page 



cc: Mr. Mike Brooks 
Steel Dynamics: Inc. 
8000 County Road 225 E 
Pittsboro, IN 46167 



11 Compliance Test Protocol 
Indiana Department of Environmental Management 

Office of Air ManagementKompliance Data Section 
100 N Senate, POB 6015 

Date Prepared: 8/02/04 Proposed Test Date: 10120104 - 10122104 Plant Address: 8000 County Road 225 E. Plant Location: Pittsboro City, IN 46167 

1. Source Info Permit No.: Check applicable program: 

Company: Steel Dynamics, Inc. FESOP: Title V:  - SSOA:  - Inspector: Reviewer: Approval Date. 
~. .. -- 

Mail Address: 8000. County Rd. 225 E Mail City: Pitttsboro , IN 46167 Other permit conditions: (use hack if needed) 
-- . -. - - . - - - - Other: Construction Permit 

Corn~anv Contact: Mike Brooks Phone: (317) 892-7104 

2. Tester Information 5. a. Describe a n y  deviations from standard test method. Nonr - 
Name: GuentherIShackelford Associates b. Describe method used to determine operating level. Furnace Chai ge 

-- .. - - 

Address: P.O. Box 807. Crown Point, IN 46308 
~~~~ . -  

6. SAMPLE SITE LOCATION 
- - 

Contact: Fred H. Guenther Phone: (219) 661-9900 Number of sample point? for M5: 24 
-- -- ~ 

~- - - 

3. Process hformation (List each piece of equipment to be tested on separate form.) Diameter at sample site: 8 height: 135 Ft. 

Unit to Test: Reheat Furnace 
~- ---- ~- 

Max. Rated Capacity: 100 MMBtu M r .  To Re Determined 
-. - - 

Operating Speed Maxlmum Capaclty 
-- - 

)I  Low NOx Burner (NOx) 

The Reheat furnace tor steel produehon 

4. Test Information: 
(Use back lf needed) No. Runs TimeIRun 

Method 6 & 7 1 Hr 

Method 12 
- - .- 

Distance A 

Distance B 

Other M 2jA I 

Does Sample pon location meet 40 CFR 60, Appx. A, Method 1 .  SIT 
1.2 requirements- >'-x- N - If no, explain. 

Appx Stack $as temp (deg F) 
- 

N A 
- -- 

Appx Stack gas moistlire (36) N A 

Reason for Test 
Operating P e m ~ :  Yes No X 
Constiuction Permit. Yes X No 
State Agreed Order. Yes No X 
Compliance w1326 IAC NSPS 40 CFR 60 Subpart-AAa-~Othcl- 
Title V :  Yes No 
Other (1.e EPA, CI3. Statc. 114): 

326 IAC 3-2.1 requires this completed form to be submitted 35 
days prior to propored test date to above address. 326 IAC 2-1-7 
(a)(b) requires any test fee to be submitted with the protorol. (FEE 
NOT 4PPI.ITARl.E I F  P R O G R A M  IS FESOP. TITLE \' OR TESTlXG VI?k O S L >  ., 

Ser l ,on  9 t m ~ p r o l c m l  u'yl 1119 



Compliance Test Protocol 
Indiana Department of Environmental Management 

Office of Air ManagemenVCompliance Data Section 
100 N Senate, POB 6015 

Indianapolis, IN 46206-6015 
Phone: 3171232-8338 Fax: 3171233-6865 

Date Prepared: 8/02/04 Proposed Test Date: 10/20/04 - 10l22104 Plant Address: 8000 County Road 225  E. Plant Location: Pittsboro City, IN 46167 

ID. No.: Permit No.: Check applicable program: 
- 

Company: Steel Dynamics, Inc. 
--- FESOP: - Title V: - SSOA: - Inspector: Rev~ewer: Approval Date: 

~~ 

Mail Address: 8000. County Rd. 225 E 
. 

Mail City: Pitttsboro , IN 46167 
- - - 

Other p e m t  conditions: (use hack if needed) 
- Other: Construction P e r m ~ t  

Company Contact: Mike Brooks Phone: (317) 892-7104 

2. Tester Information 5. a. Describe any deviations from standard test method. None - 
Name: GuentherIShackelford Associates b. Describe method used to determine operating level. Furnace Cha i -~e  

~- .-- - 
Address: P.O. Box 807, Crown Point, IN 46308 

.- 
6. SAMPLE SITE LOCATION 

Contact: Fred H. Guenther Phone: (2 19) 66 1-9900 Number of sample points for M5: 24 
d ~ . . 

3. Process Information (List each piece of equipment to be tested on separate fc 

Unit to Test: Electric Arc Furnace I 
1 Diameter at s a m ~ l e  site- 13 height: 135 Ft 

Max. Rated Capacity: 125 TMr. IC -. -~ I To Be Determined 

I [ ~ r n ~ o s e d  Operating Speed Maximum Capacity I 
11 Process Description: The EAF is composed of one twin shell furnaces with a I 

comb~ned rated capac~ty of 400 tons per how The furnaces p~oduce molten 
- - - - -I 

11 metal using scrap meral and an electnc arc. I 
11 Fuel Tvoe:' N/A I 

4. Test Information: 
(Use back if needed) No. Runs TimeIRun 

1 )  Sampling Site 

Distance A 

Distanrr El 

I 

Method 1-4: 
~~~. ! 1 4 Hr. 

_i_-- 

Method 5 / 202 / 3 4 Hr. 
-- ~ b . .  

Method 6.& 7 
... ~~ ~- ~- 1 3  , 1 Hr. i 

Method 10 : I - . . . . . . .- - +--- 1_ 

Method 12 : ' 3 t 1 Hr. 
. .. - - . - . - - - - - - 4- .. - - - - - . -. . . - 

Other : M 25A 

--- 

Does Sample port locat~on meet 40 CFR 60, Appx A, Method I ,  Src 
1 2 tequlrements Y - x  N - I t  no, explain 

Appx. Stack gas flow (ACFM): 650,000 
~. .~ . ~ ~- 

Appx. Stack gas temp (deg. F). , 200 
pp~- -- ~- - ~ 

Appx. Stack gas moisture (YO). -2%- 

Reason for Test 
Operating Pennir: Yrs NoX 
Construct~on Permit: Yes X No 
State Agreed Order : Yes No X 
Compliance ~ 1 3 2 6  IAC NSPS 40 CFR 60 S u b p a n - X A a  Othcr  : 
Title L'. Yes No 
Other ( ~ e .  EPA. CD, Stare. 114). 

326 IAC 3-2.1 requires this completed form to be submitted 35 
days prior to proposed test date to above address. 326 IAC 2-1-7 
(a)(b) requires an! test fee to be submitted with the protocol. (FEE 
NOT APPLICARLE IF PROGRAM IS FESOP. 'TITLE V O R  TESTING YE'S OVI.Y.1 
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Prevention of Significant Deterioration 
Part 70 Significant Source Modification 

OFFKE OF AIR QUALITY 

Steel Dynamics, Inc. (SDI) - Bar Products Division 
8000 North County Road 225 East 

Pittsboro, IN 46167 

(herein known as the Permittee) is hereby authorized to construct and operate subject to the 
conditions contained herein, the emission units deskribed in Section A (Source Summary) of this 
approval. 

This approval is issued in accordance with 326 IAC 2 and 40 CFR Part 70 Appendix A and 
contains the conditions and provisions specified in 326 IAC 2-7 as required by 42 U.S.C. 7401, et. 
seq. (Clean Air Act as amended by the 1990 Clean Air Act Amendments), 40 CFR Part 70.6,lC 
13-15 and IC 43-17. 

This permit is also issued under the provisions of 326 IAC 2-2 (Prevention of Significant 
Deterioration). 

PSD Source Modification No.: 063-16628-00037 

I Issued by: Original signed by Paul Dubenetzky 

Paul Dubenetzky, Branch Chief 
Office of Air Quality 

Issuance Date: August 29, 2003 



Summary of significant changes to the draft permit for SDI, Hendricks County in the final permit issued on 

Furnace 

from the Electric Arc 
Furnace 

source 

Baghouse in Electric Arc Furnace 

k e a t  Furnace 

VDT Boiler 

Scrap Management Plan and 

and Compliance Response Plan 
Slag Production 

August 29,2003 

Draft Permit Final Permit 
0.13 pounds of Volatile Organic ( 0.09 pounds of Volatile Organic 

System (CEMS) required for 
Sulfur Dioxide (SO2) 

3 Monitors for a minimum of 
3 years 

Pressure drop readings and 
inspections 
0.04 Ibs of NOx emitted per 
million Btu 
0.08 Ibs of Carbon Monoxide 
(CO) emitted per million Btu 
0.04 Ibs of NOx emitted per 
million Btu 

Authority to reopen and re- 
evaluate the required Best 
Available Control Technology 
2 monitors for a minimum of 
3 years 
Elementary School monitor for 

million Btu 
0.061 Ibs of Carbon Monoxide 

I (CO) emitted per million Btu 
1 0.0035 Ibs of NOx emitted per 

Part of application I Attached as part of final permit 

To be implemented within 90 To be implemented upon start u[ 
days of start up 
Annual limit of 2,628,000 tons per Annual limit of 876,000 tons per 

slag processing equipment estimate slag generated by the 
furnaces 

No off-site slag to be processed 
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SECTION D.3 F A C I U N  OPERATION CONDITIONS 

Facility Description [326 IAC 2-7-5(15)] 

One (1) Reheat Furnace, with nominal capactty of 185 MMBTUIhour and equipped with natural 
gas fueled low NO, burners. 

(The information describing the process contained in this faciltty description box is descriptive 
information and does not constitute enforceable conditions.) 

Emission Limitations and Standards [326 IAC 2-7-5(1)] 1326 IAC 2-2-3(a)(3)] 

D.3.1 Reheat Furnace PSD BACT 1326 IAC 2-21 
Pursuant to 326 IAC 2-2 (PSD), the Permittee shall comply with the following: 

(a) The NO, emissions from the Reheat Furnace shall not exceed 0.08 IbIMMBTU. 

(b) The SO2 emissions from the Reheat Furnace shall not exceed 0.0006 IbIMMBTU. 

(c) The CO emissions from the Reheat Furnace shall not exceed 0.084 IbIMMBTU. , 

(d) The VOC emissions from the Reheat Furnace shall not exceed 0.0055 IbIMMBTU. 

(e) The PM (filterable) emissions from the Reheat Furnace shall not exceed 0.001 9 IbIMMBTU. 

(g) The visible emission from the Reheat Furnace shall not exceed 3% opacity, based on a 6- 
minute average as determined in 326 IAC 5-1-4. 

D.3.2 Preventive Maintenance Plan [326 IAC 2-7-5(13)] 
A Preventive Maintenance Plan, in accordance with Section C - Preventive Maintenance Plan. of 
this permit, is required for this unit. 

Compliance Determination Requirements P26 IAC 2-1.1-111 

D.3.3 Low NO, Burners [326 IAC 2-21 
Pursuant to 326 IAC 2-2 (PSD), the Permittee shall comply with the following: 

(a) The Reheat Furnace shall be equipped and operated with natural gas fueled low NO, 
burners. 

(b) Proper combustion operation shall be followed. 

D.3.4 Natural Gas Fuel [326 IAC 2-21 
The Permittee shall use pipeline natural gas that is naturally occurring fluid mixture of 
hydrocarbons (e.g., methane, ethane, or propane) produced in geological formations beneath the 
Earth's surface that maintains a gaseous state at standard atmospheric temperature and 
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pressure under ordinary conditions, and which is provided by supplier through a pipeline. Pipeline 
natural gas contains 0.5 grains or less of total sulfur per 100 standard cubic feet. 
Additionally, pipeline natural gas must either be composed of at least 70 percent methane by 
volume or have a gross calorific value between 950 and 7 100 BTU per standard cubic foot. 

Natural gas does not include the following gaseous fuels: landfill gas, digester gas, refinery gas, 
sour gas, blast furnace gas, coal-derived gas, producer gas, coke oven gas, or any gaseous fuel 
produced in a process which might result in highly variable sulfur content or heating value. 

D.3.5 Testing Requirements [326 IAC 2-7-6(1),(6)] 
(a) Within 60 days after achieving maximum production but no later than 180 days after 

startup, the Permittee shall NO, testing on the Reheat Furnace. 

(b) These tests shall be performed using methods as approved by the Commissioner. 

(c) These tests shall be repeated at least once every five (5) years from the date of this valid 
compliance demonstration. 

(d) Testing shall be conducted in accordance with Section C - Performance Testing 

Compliance Monitoring Requirements [326 IAC 2-7-6(1)] [326 IAC 2-7-5(1)] 
None 

Record Keeping and Reporting Requirements 1326 IAC 2 - 7 5 ( q  [326 IAC 2-7-19] 
None 
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SECTION D.l FACILITY OPERATION CONDITIONS 

Facility Description [326 IAC 2-7-5(15)] 

(1) One (1) batch mode EAF, with a nominal capacity of 125 tons of steel per hour, utilizing capture 
system on a fourth hole duct or direct shell evacuation (DSE) system venting to a baghouse 
(EAF Baghouse) and a canopy hood for overhead roof exhaust. The EAF is equipped with 
natural gas fired oxy-fuel burners and uses low sulfur charge carbon. The EAF Baghouse has a 
flow rate of 675,000 admin. 

I (2) One (1) Ladle Metallurgy station (LMS), rated at 125 tonslhour, and exhausting to its own 
baghouse (LMS Baghouse). The LMS Baghouse has a flow rate of 85,000 acflmin. 

Both the EAF Baghouse and LMS Baghouse exhaust to the same common stack. The 
meltshop does not have roof monitor. 

11 (3) 
The EAF dust is conveyed to a dust storage silo, identified as EAF Dust Handling System 

(The information describing the process contained in this facility description box is descriptive 
information and does not constitute enforceable conditions.) 

Emission Limitations and Standards [326 IAC 2-7-5(1)] [326 IAC 2-2-3(a)(3)] 

D. l . l  EAF and LMS PSD BACT 1326 IAC 2-21 
Pursuant to 326 IAC 2-2, the Permittee shall combly with the following BACT requirements: 

(a) Steel production shall not exceed a maximum production rate of 1,095,000 tons per 12- 
consecutive month period with compliance demonstrated at the end of each month. 

(b) Sulfur dioxide (SO,) emissions from the EAF BaghouselLMS Baghouse stack shall not 
exceed the following rates with compliance demonstrated at the end of each month: 

I Table 1 I 
Series Production 

1100 SBQ 219,000 

* Low Sulfur Grade Bar has no production restriction because it can be manufactured at 
any rate as long as the aggregate of the 3 different product series does not exceed the 
maximum annual steel production specrfied in Condition D. l . l (a) .  

(c) The EAF Baghouse and LMS Baghouse shall exhaust to a common stack. 

(d) Sulfur dioxide (SO2) emissions from the EAF BaghouselLMS Baghouse stack shall not 
exceed the following rates: 
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I Table 2 1 

If the stack test required under Condition D.1.9 and the SO2 CEMS show that the 
SO, actual emission rates are lower than the SO2 limits specified for the 1100 
SBQ and 1200 SBQ indicated in Table 2, the IDEM may reopen and modify the 
permit to re-evaluate and adjust the SO2 limits. 

Series 

Low Sulfur Grade Bar 

1 100 SBQ 

1200 SBQ 

IDEM will use the authority under IC 13-15-7-2 and 326 IAC 2-7-9 to re-open and 
revise the SO2 limits to more closely reflect the actual stack test results and 
CEMS data. 

If the stack test required under Condition D.1.9 and the SO2 CEMS show that the 
SO2 actual emission rates are higher than the SO2 limits specified for the 1100 
SBQ and 1200 SBQ indicated in Table 2, the Permittee may apply for a permit 
modification to modify the permit to re-evaluate and adjust the SO2 limits. 

SOz BACT Limit 

(I blton) 

0.25 

1.5 
1.8 

IDEM will provide an opportunity for public notice and comment prior to finalizing 
any permit modification, under the significant permit modification provisions of 
326 IAC 2-7-12(d). 

SO2 BACT Limit 

(lbl24-hour period) 

31.25 

187.5 

225.0 1 

IC 13-15-7-3 (Revocation Modification of a Permit: Appeal to Board) shall apply to 
this permit condition. 

Nitrogen oxide (NO,) emissions from the EAF BaghouselLMS Baghouse stack shall not 
exceed 0.35 pounds per ton of steel produced and 43.75 pounds of NO, per hour. 

Carbon monoxide (CO) emissions from the EAF BaghouseiLMS Baghouse stack shall 
not exceed 2 pounds per ton of steel produced and 250 pounds of CO per hour, based on 
a 3-hour block average. 

Volatiie organic compound (VOC) emissions from the EAF BaghouselLMS Baghouse 
stack shall not exceed 0.09 pounds per ton of steel produced and 11.5 pounds of VOC 
per hour. This VOC limit also satisfies the requirements under 326 IAC 8-1-6. 

Filterable particulate matter (PM) emissions from the EAF BaghouseILMS Baghouse 
stack shall not exceed 0.0018 grains per dry standard cubic foot (grldsd). 

Filterable and condensible PM,, emissions from the EAF Baghouse shall not exceed 
0.0052 grldscf. 

Visible emissions from the EAF BaghouseiLMS Baghouse stack shall not exceed 3% 
opacity, based on a 6-minute average (24 readings taken in accordance with 40 CFR Part 
60, Appendix A, Method 9). 
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(k) Visible emissions from the EAF Dust Handling system shall not exceed 3% opacity, based 
on a 6-minute average as determined in 326 IAC 5-1-4. 

(I) Fugitive emissions generated at each EAF during each complete cycle from tap to tap 
shall not exceed 3% opacity when emitted from any roof monitor or building opening, 
based on a 6-minute average as determined in 326 IAC 5-1-4. 

0.1.2 General Provisions Relating to NSPS [326 IAC 12-1][40 CFR Part60, -- Subpart A] 
The provisions of 40 CFR Part 60, Subpart A (General Provisions), which are incorporated by 
reference in 326 IAC 12-1, apply to the EAF and dust handling system, except when otherwise 
specified in 40 CFR Part 60, Subpart AAa. 

0.1.3 PM and Opacity [40 CFR 60.272al 

(a) Pursuant to 40 CFR 60.272a(a)(l), the particulate matter (PM) emissrons from the EAF 
BaghouseILMS Baghouse stack shall not exceed 0.0052 grldscf. 

(b) Pursuant to 40 CFR 60.272aja)(2), the visible emissions from the EAF BaghouseILMS 
Baghouse stack shall not exceed 3% opacity, based on a 6-minute average 

(c) Pursuant to 40 CFR 60.272a(a)(3), the visible emissions from the Meltshop operations 
shall not exceed 6% opacity, based on a 6-minute average. 

(d) Pursuant to 40 CFR 60.272a(b), the visible emissions from the EAF Dust Handling 
System shall not exceed 10% opacity, based on a 6-minute average. 

0.1.4 PSD Minor Pollutants [326 IAC 2-21 
The Permittee shall emit less than the following emission rates from the EAF Baghouse: 

Table 3 

= Pollutant 

Lead 
Beryllium 

Compliance by the Permittee with these limitations makes the requirements of 326 IAC 2-2 
(Prevention of Significant Deterioration) not applicable. 

Fluorides 

Mercury 

D.1.5 Hazardous Air Pollutants (HAPs) [326 IAC 2-4.1-11 
The Permittee shall emit less than 10 tonslyear of any single HAP and 25 tonslyear of any 

Emission Rate 
(I blh r) 

0.134 

5.75~10" 

combination of HAPs. Compliance with these limits makes 326 IAC 2-4.1-1 and Section 112(j) of 
the CAA not applicable. 

PSD Significant Level 
(tonsfyear) 

0.6 

0.0004 

0.68 

0.023 

D.1.6 Preventive Maintenance Plan [326 IAC 2-7-5(13)] 
A Preventive Maintenance Plan (PMP), in accordance with Section C - Preventive Maintenance 
Plan, of this permit, is required for these units and control devices. 

3.0 

0.1 

Compliance Determination Requirements [326 IAC 2-1.1-Ill 
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D.l.7 Parh'culate Matter Control [326 IAC 2-2 ] 
(a) Pursuant to 326 IAC 2-2, the EAF Baghouse for particulate control shall be in operation 

and control emissions at all times that the EAF is in operation. 

(b) Pursuant to 326 IAC 2-2, the LMS Baghouse for particulate control shall be in operation 
and control emissions at all times that the LMS is in operation. 

(c) Pursuant to 326 IAC 2-2, fugitive emissions generated during EAF operations shall be 
captured by the roof canopies or contained and collected within the EAF building. 

(d) There shall be no roof monitor in the Meltshop 

D.1.8 PSD BACT Control and Work Practices [326 IAC 2-21 
Pursuant to 326 IAC 2-2, the Permittee shall comply with the follo

wi

ng: 

(a) The EAF shall be equipped and operated with oxy fuel burners. 

(b) The EAF shall be controlled by a direct shell evacuation (DSE) system and canopy hood 

(c) VOC emissions shall be controlled through an extensive scrap management program. All 
grades of scrap shall contain no observable non-ferrous metals, or non-metallics, and 
shall be free of excessive dirt, oil, grease, and tin plate. Heavily oiled scrap shall not be 
used. 

The Permittee shall implement the scrap management plan (SMP) attached to this permit 
(Attachment A - SMP). 

(d) Good working practices shall be observed. 

D.1.9 Testing Requirements [326 IAC 2-7-6(1),(6)] [326 IAC 2-1 .I-1 I ]  
(326 IAC 2-2][40 CFR 60.275al 

(a) Pursuant to 326 IAC 2-2, and 40 CFR 60.270a (Subpart M a ) ,  within 60 days after 
achieving maximum production rate, but no later than 180 days after initial start-up of the 
modified EAF, the Permittee shall perfom testing on the common EAF BaghouseILMS 
Baghouse stack for the following: 

0) Filterable PM, 
(ii) Filterable and condensible PMlo, 
(iii) SOz, 
(iv) NO,, 
(v) Lead and 
(vi) VOC 

(b) Within 60 days after achieving maximum production rate, but no later than 180 days after 
initial start-up of the modified EAF, the Permittee shall perform opacity testing on the EAF 
dust handling system. 

(c) The baghouse EAF dust shall be sampled and analyzed for Lead content on a monthly 
basis according to the procedures specified in the EPA publication SW-846-6010B, 
entitled Test Methods for Evaluating Solid Waste, PhysicalJChemical Methods. 
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(d) With the submission of the test protocol, at a minimum, the Permittee shall include the 
information of sulfur content of injection carbon, charge carbon and sulfurizing agent to be 
used in testing. 

(e) The PM and PMlo testings shall utilized 40 CFR Part 60, Appendix A, Method 5, Method 
201 or 201A, Method 202 or other methods as approved by the Commissioner. 

(f) Any stack which has multiple processes which exhaust to the same stack shall operate 
all of the processes simultaneously in accordance with 326 IAC 3-6 (Source Sampling 
Procedures) and 40 CFR 60.274a(b). 

(g) These tests shall be performed using methods as approved by the Commissioner 

(h) The PM, PMlo, SO,, NO, and Lead tests shall be repeated at least once every 2.5 years 
from the date of a valid compliance demonstration. 

(i) Testing shall be conducted in accordance with Section C - Performance Testing. 

D.l.10 CO and SO2 Continuous Emission Rate Monitoring Requirement 1326 IAC 2-21 1326 IAC 3-51 

(a) Pursuant to 326 IAC 2-2 and 326 IAC 3-5-1 (d), the Permittee shall install, calibrate, 
certify, operate, and maintain continuous emission monitoring system(s) (CEMS) and 
related equipment for measuring CO and SO2 emissions rates in pounds per hour from 
the common EAF BaghousdLMS Baghouse stack in accordance with 326 IAC 3-5-2 and 
326 IAC 3-5-3. 

(b) The Permittee shall submit to IDEM, OAQ, upon initial start up, a complete written 
continuous monitoring standard operating procedure (CMSOP), in accordance with the 
requirements of 326 IAC 3-5-4. 

(c) The Permittee shall record the output of the continuous monitoring system(s) and shall 
perform the required record keeping and reporting, pursuant to 326 IAC 3-56 and 326 
IAC 3-5-7. 

D.l .I 1 Continuous Opacity Monitoring (COM) [326 IAC 2-21 [326 IAC 3-51 [40 CFR 60.273aI 
(a) Pursuant to 326 IAC 2-2. 326 IAC 3-5, and 40 CFR 60.273a. the Permittee shall install, 

calibrate, certify, operate, and maintain a continuous monitoring system and related 
equipment to measure opacity from the common EAF BaghouseJLMS Baghouse stack in 
accordance with 326 IAC 3-5-2 and 326 IAC 3-5-3. 

(b) The Permittee shall submit to IDEM, OAQ, upon initial start up, a complete written 
continuous monitoring standard operating procedure (CMSOP), in accordance with the 
requirements of 326 IAC 3-5-4. 

(c) The Permittee shall record the output of the continuous monitoring system@) and shall 
perform the required record keeping and reporting, pursuant to 326 IAC 3-56 and 326 
IAC 3-5-7. 

Compliance Monitoring Requirements [326 IAC 2-7-6(1)] 1326 IAC 2-7-5(1)] 

D.1.12 Total Hydrocarbon Continuous Emission Rate Monitoring Requirement 
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(a) Pursuant to 326 IAC 2-2 (PSD, 326 IAC 2-7-5(3), and 326 IAC 3-5-1 (d), the Permittee 
shall install, calibrate, certify, operate, and maintain a continuous emissions monitoring 
system (CEMS) for measuring total hydrocarbons emissions rates in pounds per hour 
from the EAF BaghouseILMS Baghouse stack, in accordance with 326 IAC 3-5-2 and 326 
IAC 3-5-3. 

(b) The Permittee shall submit to IDEM, OAQ, within ninety (90) days after monitor 
installation, a complete written continuous monitoring standard operating procedure 
(CMSOP), in accordance with the requirements of 326 IAC 3-5-4. 

(c) The Permittee shall record the output of the system and shall perform the required record 
keeping and reporting, pursuant to 326 IAC 3-5-6 and 326 IAC 3-5-7. 

(d) Unless operated under conditions for which the Compliance Response Plan specifies 
otherwise, the pound per hour rate of the total hydrocarbons, based on a 3-hour block 
shall be maintained at or below the maximum concentration established during the latest 
stack test. The Compliance Response Plan for this unit shall contain troubleshooting 
contingency and response steps for when the ppm reading is outside of the above 
mentioned range for any one reading. Failure to take response steps in accordance with 
Section C - Compliance Response Plan - Preparation, Implementation, Records and 
Reports, shall be considered a violation of this permit. 

D. 1 .I 3 Maintenance of CEMS [326 IAC 2-7-5(3)(A)(iii)] 
(a) In the event that a breakdown of the CO or SO2 continuous emission monitoring system 

(CEMS) occurs, a record shall be made of the times and reasons of the breakdown and 
efforts made to correct the problem. 

(b) Whenever the CO CEMS is malfunctioning or will be down for calibration, mamtenance, 
or repairs for a period of four (4) hours or more, the Permittee shall perform once per shift 
operational status inspections of the equipment that is important to the performance of 
the DSE, canopy hood and total capture system (i.e., pressure sensors, dampers, and 
damper switches). This inspection shall include observations of the physical appearance 
of the equipment (e g., presence of holes in ductwork or hoods, flow constrictions caused 
by dents or accumulated dust in ductwork, and fan erosion) Any deficiencies shall be 
noted and proper maintenance performed. This requirement does not replace the routine 
monthly inspections of the same equipment. 

(c) Whenever the SO2 CEMS is malfunctioning or will be down for calibration, maintenance, 
or repairs for a period of four (4) hours or more, the Permittee shall monitor the sulfur 
content of the scrap, charge carbon and injection carbon added to the EAF. Vendor 
certifications or analyses shall verify the sulfur content of raw materials. 

(d) A calibrated backup CO or SOz CEMS shall be brought online no later than seventy-two 
(72) hours of shutdown of the primary CEMS, and shall be operated until such time as the 
primary CEMS is back in operation. 

(e) Nothing in this permit shall excuse the Permittee from complying with the requirements to 
operate a continuous emission monitoring system pursuant to 326 IAC 2-2 and 40 CFR 
60, Subpart AAa. 

D.l . I4  Maintenance of COM [326 IAC 2-7-5(3)(A)(iii)] 
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(a) All COM systems shall meet the performance specifications of 40 CFR 60, Appendix 6, 
Performance Specification No. 1, and are subject to monitor system certification 
requirements pursuant to 326 IAC 3-5. 

(b) In the event that a breakdown of a COM system occurs, a record shall be made of the 
time and reason of the breakdown and efforts made to correct the problem. 

(c) Whenever a COM is malfunctioning or will be down for calibration, maintenance, or 
repairs for a period of one (1) hour or more during EAF operation, compliance with the 
applicable opacity limits shall be demonstrated by the following: 

(i) Visible emission WE) notations shall be performed once per hour during daylight 
operations following the shutdown or malfunction of the primary COM. A trained 
employee shall record whether emissions are normal or abnormal for the state of 
operation of the EAF at the time of the reading. 

(A) A trained employee is an employee who has worked at the plant at least 
one (1) month and has been trained in the appearance and 
characteristics of normal visible emissions for that specific process. 

(0) If abnormal emissions are noted during two consecutive emission 
notations, the Permittee shall begin Method 9 opacity observations within 
daylight four (4) hours of the second abnormal notation. 

(C) VE notations may be discontinued once a COM is online or formal 
Method 9 readings have been implemented. 

(ii) If a COM is not online within twenty-four (24) hours of shutdown or malfunction of 
the primary COM, the Permittee shall provide certified opacity reader(s), who may 
be employees of the Permittee or independent contractors, to self-monitor the 
emissions from the EAF stack. 

(A) Visible emission readings shall be performed in accordance with 40 CFR 
60, Appendix A, Method 9, for a minimum of five (5) consecutive six (6) 
minute averaging periods beginning not more than twenty-four (24) hours 
after the start of the malfunction or down time. 

(B) Method 9 opacity readings shall be repeated for a minimum of five (5) 
consecutive six (6) minute averaging periods at least once every four (4) 
hours during daylight operations, until such time that a COM is in 
operation. 

(C) Method 9 readings may be discontinued once a COM is online. 

(iii) If abnormal emissions are observed, the Permittee shall take reasonable 
response steps in accordance with Section C - Compliance Response Plan - 
Preparation, Implementation, Records, and Reports. Observation of abnormal 
emissions that do not violate an applicable opacity limit is not a deviation from this 
permit. Failure-to take response steps in accordance with Section C - 
Compliance Response Plan - Preparation, Implementation, Records, and 
Reports, shall be considered a violation of this permit. 
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(iv) All of the opacity readings during this period shall be reported with the Quarterly 
Opacity Exceedances Reports. 

(d) Nothing in this permit shall excuse the Permittee from complying with the requirements to 
operate a COM system pursuant to 326 IAC 2-2, 326 IAC 3-5, and 40 CFR 60.273a. 

D.1.15 Bag Leak Detection System (BLDS) 

(a) The Permittee shall install and operate a continuous bag leak detection system (BLDS). 

(b) The BLDS shall meet the following requirements: 

(1) The bag leak detection system must be certified by the manufacturer to be 
capable of detecting particulate matter emissions at concentrations of 0.0018 
grains per actual cubic foot or less. 

(ii) The bag leak detection system sensor must provide output of relative particulate 
matter loading. 

(iii) The bag leak detection system must be equipped with an alarm system that will 
alarm when an increase in relative particulate loading is detected over a preset 
level established or verified during a stack test. 

(iv) The bag leak detection system shall be installed and operated in a manner 
consistent with available written guidance from the U S. Environmental Protection 
Agency or, in the absence of such written guidance, the manufacturer's written 
specifications and recommendations for installation, operation, and adjustment of 
the system. 

(v) The initial adjustment of the system shall, at a minimum, consist of establishing 
the baseline output by adjusting the sensitivity (range) and the averaging period 
of the device, and establishing the alarm set points and the alarm delay time. 

(vi) In no event shall the sensitivity be increased by more than 100 percent or 
decreased by more than 50 percent over a 365 day period unless such 
adjustment follows a complete baghouse inspection, which demonstrates the 
baghouse, is in good operating condition. 

(vii) The bag detector must be installed downstream of the baghouse 

(c) In the event that bag failure has been observed: 

(i) For multi-mmpartment units, the affected compartments will be shut down 
immediately until the failed units have been repaired or replaced. No later than six 
(6) business hours of the determination of failure, response steps according to 
the timetable described in the Compliance Response Plan shall be initiated. For 
any failure with corresponding response steps and timetable not described in the 
Compliance Response Plan, response steps shall be devised no later than six (6) 
business hours of discovery of the failure and shall include a timetable for 
completion. Failure to take response steps in accordance with Section C - 
Compliance Response Plan - Preparation, Implementation, Records and 
Reports, shall be considered a violation of this permit. 
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(ii) For single compartment baghouses, failed units and the associated process will 
be shut down immediately until the failed units have been repaired or replaced. 
Operations may continue only if the event qualifies as an emergency and the 
Permittee satisfies the requirements of the emergency provisions of this permit 
(Section C - Emergency Provisions). 

D.l . I6 Monitoring of Operations [40 CFR 60.274al 
Pursuant to 40 CFR 60.274a. the Permittee shall comply with the following monitoring 
requirements: 

(a) Pursuant to 40 CFR 60.274a(b), the Permittee shall check and record on a once-per-shift 
basis the furnace static pressure and either: 

(i) Check and record the control system fan motor amperes and damper positions 
on a once-per-shift basis; or 

(ii) Install, calibrate, and maintain a monitoring device that continuously records the 
volumetric flow rate through each separately ducted hood; or 

(iii) Install, calibrate, and maintain a monitoring device that continuously records the 
volumetric flow rate at the control device inlet and records damper positi~ns on a 
once-per-shift basis. 

The monitoring device(s) may be installed in any appropriate location in the exhaust duct 
such that reproducible flow rate monitoring will result. The flow rate monitoring device@) 
shall have an accuracy of 10 percent over its normal operating range and shall be 
calibrated according to the manufacturer's instructions. The IDEM, OAQ, or the US EPA 
may require the Permittee to demonstrate the accuracy of the monitoring device@) 
relative to Methods 1 and 2 of 40 CFR Part 60, Appendix A. 

(b) Pursuant to 40 CFR 60.274a(c), when the Permittee is required to demonstrate 
compliance with the opacity standard and at any other time IDEM, OAQ, or the US EPA 
may require, that either the control system fan motor amperes and all damper positions or 
the volumetric flow rate through each separately ducted hood shall be determined during 
all periods in which a hood is operated for the purpose of capturing emissions from the 
EAF. 

(c) Pursuant to 40 CFR 60.274a(d), the Permittee shall perform monthly operational status 
inspections of the equipment that is important to the performance of the total capture 
system (i.e., pressure sensors, dampers, and damper switches). This inspection shall 
include observations of the physical appearance of the equipment (e.g., presence of holes 
in ductwork or hoods, flow constrictions caused by dents or accumulated dust in 
ductwork, and fan erosion). Any deficiencies shall be noted and proper maintenance 
performed. 

D.l . I7 EAF Baghouse 
The Permittee shall convey the collected materials from the EAF Baghouse in an enclosed 
loading area. 

Record Keeping and Reporting Requirement [326 IAC 2-7-5(3)] p26  IAC 2-7-19] 

D. 1.18 Record Keeping Requirements 
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(a) The Permittee shall maintain records required under 326 IAC 3-5-6 at the source in a 
manner that they may be inspected by the IDEM, OAQ, or the US EPA, if so requested or 
required. 

(b) The Permittee shall maintain records of the amount and percentage of steel produced. 

(c) The Permittee shall maintain records of the readings of the CO, SO, and total 
hydrocarbons CEMS. 

(d) The Permittee shall maintain records of the readings of the COM. 

(e) The Permittee shall maintain records of the verification of sulfur content of charge carbon, 
and injection carbon added into the EAF and make available upon request to IDEM, OAQ, 
and the US €PA. 

(f) The Permittee shall maintain records of the following: 
(i) Records of the once-per-shift furnace static pressure and either 

(ii) Records of the once-per-shift control system fan motor amperes and records of 
the once per shift damper positions, or 

(iii) Records of the volumetric flow rate through each separately ducted hood, or 

(iv) Records the volumetric flow rate at the control device inlet and records of the 
once per shift damper positions. 

(g) The Permittee shall maintain records of the monthly operational status inspections of the 
equipment that is important to the performance of the total capture system under 40 CFR 
60.274a(d) and make available upon request to IDEM, OAQ, and the US EPA. 

. . 

(h) The Permittee shall maintain records of any additional inspections prescribed by the 
Preventive Maintenance Plan and make available upon request to IDEM, OAQ, and the 
US EPA. 

0) Pursuant to 40 CFR 60.276a, records of the measurements required in 40 CFR 60.274a, 
must be retained for at least 5 years following the date of the measurement. 

0) All records shall be maintained in accordance with Section C - General Record Keeping 
Requirements of this permit. 

(k) Records necessary to demonstrate compliance shall be available within 30 days of the 
end of each compliance period. 

D.l .I 9 Reporting Requirements I326 IAC 2-1 .I-1 11 140 CFR 60.276al 

(a) The Permittee shall submit a quarterly report of the actual amount of steel produced and 
the specific allocations of the bars, using the Quarterly Production Report, or equivalent. 

(b) The Permittee shall submit a quarterly report of excess emissions, using the Quarterly 
Deviation and Compliance Monitoring Report or equivalent, of the following: 

(i) CO, SO2 and total hydrocarbons readings from the CEMS, 
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(ii) Opacity readings from the COM, 

(iiij Furnace static pressure and either 

(iv) Values of control system fan motor amperes that exceed 15 percent of the value 
established under 40 CFR 60.274a(c), and posit~on of the damper durlng the 
exceedance or 

(v) Values of volumetric flow rates through each separate ducted hood or 

(vi) Values of volumetric flow rates at the control devrce rnlet, lower than those 
established under 40 CFR 60.274a(cj and the position of the damper dur~ng this 
flow rate. 

(c) These reports shall be submitted no later than thirty (30) calendar days following the end 
of each calendar quarter and in accordance with Section C - General Reporting 
Requirements of this permit. 

(d) These reports do require the certification by the responsible official, as defined by 326 
IAC 2-7-1 (34). 

(e) Pursuant to 40 CFR 60.276a, the Permittee shall furnish to IDEM, OAQ, a written report 
of the results of the compliance emission tests. This report shall include, at a minimum, 
the following information: 

Facility name and address; 

Plant representative; 

Make and.mode1 of process, control device, and continuous monitoring 
equipment; 

Flow diagram of process and emissions capture equipment including other 
equipment or process(es) ducted to the same control device; 

Rated (design) capacity of process equipment; 

The following operating conditions: 
(0 List of charge and tap weights and materials; 
(ii) Heat times and process log; 
(iii) Control device operation log; and 
(iv) Continuous monitor or Reference Method 9 data. 

Test dates and test times; 

Test company; 

Test company representative; 

Test observers from outside agency; 
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Description of test methodology used, including any deviation from standard 
reference methods; 

Schematic of sampling location; 

Number of sampling points; 

Description of sampling equipment; 

Listing of sampling equipment calibrations and procedures; 

Field and Laboratory data sheets; 

Description of sample recovery procedures; 

Sampling equipment leak check results; 

Description of quality assurance procedures; 

Description of analytical procedures; 

Notation of sample blank corrections; and 

Sample emission calculations. 
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Air Analysis, Inc. was contracted by Steel Dynamics, Inc. to perform Lead, Nitrogen 
Oxides and Particulate1 Condensables of their Electric Arc Furnace (EM) in Pittsboro, 
Indiana on April 5, 19-20, 2007. The objective of the test program was to determine the 
compliance to State of Indiana air permit conditions. The following personnel were 
involved with the testing program: 

Air Analysis, Inc. Michael Dicen 
Air Analysis, Inc. Marcus Allen 
Air Analysis, Inc. James Thorpe 
Steel Dynamics, Inc. Mike Brooks 
IDEM Jarrod Fisher 

Three one hour sample periods were performed for lead and nitrogen oxides on April 5, 
2007. Runs 2 and 3 for lead were Runs 1 and 2 for NOx due to a delay in the NOx test. 
There was an initial NOx analyzer problem which was eventually rectified. 

Three four hour sample periods were performed for Particulate and Condensable 
emissions on April 19,2007. Four hour sample periods were required by federal 
requirements. 

RESULTS SUMMARY 

Table I. 

Date 

4/5/07 

4/5/07 

411 9/07 

Pollutant 

Lead 

NOx 

Particulate 

Particulate & 
Condensables 

Concentration 

0.000006 gddscf 

7 9 ppm 

0.0004 grldscf 

0.001 1 grldscf 

Mass Emission Rate 

0.027 lbslhr 

30 3 Ibs/llr 

1.54 Ibslhr 

4.6 lbs/hr 
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Lead and NOx TEST CONDITIONS 

Table 2 
April 5,2007 

2 
109. I 
3.0 
2 1 
0 

Gas Conditions 
Ts 
Bwo 
0 2  
C02 
Volumetric Flow Rate 
Qa 
Qstd 
Pollutant Results 
Ec - 

April 19-20, 2007 

Stack Temperahue 
Moisture (1-olume %) 
Oxygen (dq \.ohme %) 
Carbon Dioxide (dn \.olume %) 

Achial Co~iditions (acf~n) 
Standard Co~uhtions (dscf~n) 

E (me) 

Particulate/ Condensible TEST CONDITIONS 

Table 3 

1 
106.5 
2.2 
2 1 
0 

con cent ratio^^ (gddscf) Lead 

Gas Conditions 1 
Ts Stack Tempera hue 100.2 
Bn-o Moishire (\-olume %) 1 .46 
0 2  Oxygen (w \-olunle %) 2 1 
C02 Carboll Dioside ( d ~ .  \.olu~ne %) 0 
Volumetric Flow Rate 

597.899 
549.569 

Emission Rate. (Ibdlu) Lead 
Concentration. (ppm) N o s  
Elllissiou Rate. (Ibsllu ) NOx 

Pollutant Results 
Ec 
E(me ) 

622.247 
546.977 

0.000005 

I Qstd I Standard Condtio~ls (dscfm) 1 497. 992 

0.000005 
0.0241 

NA 
NA 

Enussio~l Rate.(lbs/lu). phi p h i l o  2.5 
E~lussion Rate. ( 3 dsct) Pht nnl!- 0.0002 
Emission Rate. (Ibs/lu) PM 

0.0248 
6.2 
25.1 
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SECTION 3: DESCRIPTION OF SOURCE PROCESSES AND FIELD NOTES 

Steel Dynamics operates a steel manufacturing facility in Pittsboro, Indiana which 
consists of 

A batch mode EAF, with a nominal capacity of 125 tons of steel per hour, 
utilizing a capture system on a fourth hole duct or direct shell evacuation (DSE) 
system venting to a baghouse (EAF Baghouse) and a canopy hood for overhead 
roof exhaust. The EAF is equipped with natural gas fired oxy-he1 burners and 
uses low sulhr charge carbon. 
A Ladle Metallurgy Station (LMS), rated at 125 tonslhour and exhausting to its 
own baghouse (LMS Baghouse). The LMS baghouse has a flow rate of 85,000 
acumin. Both the EAF Baghouse and LMS Baghouse exhaust to the same 
common stack. The meltshop does not have a roof monitor. 
The EAF dust is conveyed to a dust storage silo, identified as EAF Dust Handling 
System. 

Testing was performed on a platform approximately 110 feet above ground. 

Stack Inner Diameter 
Downstream Distance 
Upstream Distance 
Stack testing platform 

165" 
1/2 diameters 
> 2 diameters 
1 10 feet above ground 
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Title 40 CFR Part 60 Appendix A and B 
Method 1 "Sampling of Velocity Traverses for Stationary Sources" 
Method 2 "Determination of Stack Gas Velocity and Volumetric Flow Rate" 
Method 3 "Determination of Oxygen and Carbon Dioxide Concentrations-hstrument Method'' 
Method 4 "Determination of Moisture Content in Stack Gas" 
Method 51202 "Determination of Particulate1 Condensables" 
Method 7E "Determination of Nitrogen Oxides" 
Method 12 "Determination of Lead Emissions" 

SAMPLE POINT DETERMINATION - 40 CF'R 60 

SAMPLE POINT DETERMINATION-EPA METHOD 1 
Sampling point locations were determined according to EPA Re&rence Method I .  

Sampling Points 
Locations Dimensions Ports Points Per Port Total Points 
Electric Arc Furnace 1 165" ID 4 6 24 
** Exact measure points and distances to disturbances are listed in Appendix- 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. 

A moisture run was performed for every two  gas runs. Thus during a 10 set 21 minute 
gas run, five moisture determinations were performed. 
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SO2 DETERMINATION - EPA METHOD 7E 
Stack gas is withdrawn from the stack and conditioned (moisture is removed) before 
being analyzed by infrared detection. NOx molecules are "excited" by specific wave 
lengths. 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 driR 
bias. 

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 (+I- 25 deg. F). The impinger temperature and 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. . - 

Deionized water captures any condensable emissions. Two fractions are gravimetrically 
analyzed for condensables; organic and inorganic. Organic fraction is extracted by 
methylene chloride. 

LEAD DETERMINATION - EPA METHOD 12 
Stack gas is withdrawn isokinetically and particulate matter is collected on the nozzle, 
probe, and filter. Lead particulate is also captured in the first two impingers; these 
impingers contain 0.1 N Nitric Acid. A fourth and final impinger contains about 200 
grams of silica gel. 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. 
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APPENDIX I 

SAMPLE CALCULATIONS 



A Air Analysis, Inc. 

1. Volume of water collected (wscf) I I 

I 

Where: 
v, total volume of liquid collected in impingers and silica gel (ml) 
v, volume of water collected at standard conditions (@ 
0.04707 conversion factor (ff /ml) 

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

Where: 
Pb, 

3. Sample gas pressure (in Hg) 

Where: 
Pb, 

barometric pressure (in Hg) 
average dry gas meter temperature (OF) 
volume of gas sample through dry gas meter at meter conditions (ft') 
volume of gas sample through dry gas meter at standard conditions (ff) 
gas meter correction factor (dimensionless) 
average pressure drop across meter box orifice (in H20)  
conversion factor ("Rlin Hg) 
conversion factor (in H,O/in Hg) 
O F  to O R  conversion constant 

barometric pressure (in Hg) 
sample gas static pressure (in H20) 
absolute sample gas pressure (in H20) 
conversion factor (in HQin Hg) 



A Air Analysis, Inc. 

4. Actual vapor pressure (in Hg) 

p.+, 

Where: 
P, vapor pressure, actual (in Hg) 
p, absolute sample gas pressure (ii Hg) 

5. Moisture Content (%) 

Where: 
Bw proportion of water vapor in the gas stream by volume 
vmu volume of gas sample through the dry gas meter at standard conditions (ff) 
vwd volume of water collected at standard conditions (e) 

6. Saturated moisture content (%) 

Where: 
Bw proportion 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 (Ib/lbrnole) 

Where: 
Md 
Mcoz 
M o 2  

&OIM 

C02 
4 
CO + N2 
100 

dry molecular weight of sample gas (IWlbmolc) 
molecular weight of carbon dioxide (Ib/lbmole) 
molecular weight of oxygen (IWlbmo[e) 
molecular weight of carbon monoxide and nitrogen (Ibllbmole) 
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 (Oh) 
conversion factor. % 



9. Velocity of sample gas (Wsec) 

A Air Analysis, Inc. 

dry molecular weight of sample gas (Ibclb-mole) 
proportion of water vapor in the gas stream by volume 
molecular weight of water (lbllbmole) 
molecular weight of sample gas, wet basis (IMbrnole) 

Where: 
KP velocity pressure coefficient (dimensionless) 
CP pitot tube constant 
Ms molecular weight of sample gas, wet basis (IWlbmole) 
Ps absolute sample gas pressure (in. Hg) 
% average sample gas temperature ("F) 
Vs average sample gas velocity (Wsec) 
460 "F to "R conversion factor 

10. Total flow of sample gas ( ach )  
C 

Q,=(Wbf,M v,) 

Where: 
As 
Qs 
vs 
60 

c~oss section area of sampling location (ft) 
volumetric flow rate at actual conditions (acfm) 
sample gas velocity (Wsec) 
conversion factor, seconds to minutes 
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A Air Analysis, Inc. 

1 1. Total flow of sample gas (dsch) 

Where: 
Bwo proportion of water vapor in the gas stream by volume 
Ps absolute sample gas pressure (in. Hg) 
Qa volumetric flow rate at actual conditions (ach) 

Qstd volumetric flow rate at standard conditions (dscfm) 
f average sample gas temperature (OF) 
17.64 conversion fictor, ((OWh.Hg) 
460 O F  to O R  conversion factor 

- 12. Total flow ofsample gas (dscfh) 

Where: 
Bwo proportion of water vapor in the gas stream by volume 
Ps absolute sample gas pressure (in. Hg) 
Qa volumetric flow rate at a w l  conditions (acb)  
Qstdlhr volumetric flow rate at standard conditions (dscfhx6O) 
5 average sample gas temperature (OF) 
17.64 conversion factor, pWin.Hg) 
460 T to O R  conversion factor 



A Air Analysis, Inc. 

t 3. Percent Isokinctic (%) 

Where: 
Dn 
Bwo 
I 
Ps * 

T, 
V d  
vs 
9 
0.09450 

diameter of nozzle, inches 
propartion of water vapor int he gas stream by volume 
percent of isokinctic sampling (%) 
absolute sample gas pressure (in. Hg) 
average sample gas temperature ("R) 
volume of gas sample through the dry gas meter at standard conditions (P) 
average sample gas velocity (Wsec) 
total sample time, minutes 
constant 

14. Pollutant concentration (grldscf) 

Where: 
cdw measured concentration in gas stream, grldscf 
Mn pollutant collected, corrected for reagent blank, grams 
V~rut, volume of gas sample through the dry gas meter at standard conditions (ft') 
15.43 conversion factor, grams to grains 

15. Pollutant Emissions, Mass Emissions Rate I b s k  

Where: 
E m  Mass emissions rate, pounds per hour 
pg pollutant micrograms of pollutant emissions 
Qsd volumetric flow rate at standard conditions, dry basis ( d s c h )  
v~d Volume Standard conditions 
2.2046e-9 conversion factor, pounds per microgram 
60 conversion factor. minutes per hour 



- Ibs/NO, 1. .NO& ppm lbS OR ppm NO, x 1,194 x 10; - 
. 83755 x 10' dscf dscf 

Ibs NO,  dscf 60 min lbs NO, ' 
x x =  

dscf . m u  ' hr hr 

ppm SO., - Ibs SO, OR ppm SO, x 1.660 x 10'' = Ibs/SO, - 2 ' 
6.0151 w lo6 - drcl dscf 

.lbs SO, dscf 60 min lbs SO, 
X- X- = 

dscf . qin hr h r  

3. ppm CO - 1bs'EO 
Co 3 3 7 6 2 ~ 1 0 ' - ' d r c t '  

lbs CO dscf. 60 rnin Ibs CO - x - x - e -  
dscf rnin hr hr 

PPm CH4 = lbs CH, 4. 
CH4 (1 - BWS) 2AOI7 x 10' dscf 

Ibs CH, dscf 60 min lbs CH, x - x - =  
dscf , min hr hr 

5 .  ' 

P P ~  CJ% - - lbs C,H, 
C3H' (I - BW) 8.7573 x 10' dscf 

Ibs C,H, dscf 60 min ibs C,H, 
X - x =  

dscf mln . hr - hr 
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APPENDIX II 

AAI FIELD DATA PRINTOUTS 



VELOCITY TRAVERSE FOlNT DETERMINATION 
(EPA Method 1) 

sdl @ 
Circular Stack 
Taverse Points on Dameter: 
Stack Dia.(inches) ? 

Polnts: 























View'r 

Steel Dynamics Inc. - Pittsboro, IN 
NOx Emissions Test Run 2 

13:15:00 13:25 13:30 13:35 13:40 13:45 13:50 13:55 14:OO 14:05 
04/05/07 (hh:mm) 

Maximum Minimum Average 
-- DDm On Ch 1 33.4 0.3 9.7 

ppm NOx 

Rustrak Ranger 04/06/07 
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APPENDIX 111 

SPREADSHEET CALCULATIONS 



SOURCE TESTED: eaf 
COMPANY NAME: sdi 

DATE OF TEST: 0411 9/07 

Avg. Stack Temp. I 130.125 1 147.083 I 148.41 7 I 141.875 
Stack Gas Velocity 63.074 64.292 66.31 5 64.561 

Avg. Stack Vol. Flow Rate 

Run 2 
0.0004 
1.6345 
1 .341 1 
2.9756 
0.0007 

Pollutant Emissions 
PM Filterable (grldsd) 
PM Filterable (Ibslhr) 
PM10 Condensible (Ibdhr) 
Filterable + Consensible (Ibdhr) 
Fitterable + Consensible, (grldscf) 

Run 3 1 Average 

ACFM 1 561,950.04 1 572,801.80 ( 590,825.21 
OSCFM 1 497,992.93 1 500,182.08 1 512,037.15 

f ISOKINETIC TESTING SUMMARY 1 

Run 1 
0.0002 
0.9744 
1 S676 
2.5420 
0.0006 

0.0005 
2.0152 
6.3747 
8.3899 
0.001 9 

575,192.35 
503,404.06 

0.0004 
1.5414 
3.0945 
4.6359 
0.001 1 

. - I 1.1239 
. Sq. Rt of Detta P 1 .0601 

1.1456 I 1.21 37 I 1.1611 
1.0703 1.1017 1.0774 

%Isokinetics: 
Allowable isokinetic 90-1 10% 
% Moisture of Stack Gas 
Sample Volume 

100.24 1 101.33 I 103.26 I 101.61 

1.46% I 0.77% I 1.31% I 1.18% 
155.480 157.866 164.686 159.344 



COMPANY NAME: sdi 
LOCATION: pittsboro 
SOURCE TESTED: eat 
DATE M TEST: 04119107 
RUN NO.: 1 

Partlwlate 

Molacular Weight of Stack Gas, Dry Basis, Md 
% W 2  0 
%02 21 
Md 28.84 

Volume of Water Vapor Collected @ STD. CDND.. \hrv 
Vlc 49 
h ( s t d )  2.305 

Volume of Dry Gas Colteded @ STD. MIND., Vrn(sM) 
Tm(0 81.271 
Vm 161.522 
Pb(inches Hg) 30 000 
d e b  H 1.485 
gamma 0 941 
Vm(std) 155.480 

Moisture Conbent of Stack Gas, Bwo 
Bwa 1.46% 
1-Bwa 98.54% 

Mdnu la r  Weight or Stack Gas. Ms 
Ms 28.68 

Area of Stack (enter dia- in inches), As 
Deptbin 0 
Wdlbin 0 
diameter 165 
No. 01 Stacks 1 
As(L'WJ 0 
As(dia ) 148.4892148 

StaHc Pressure. Ps 
Static (0.450) 
Ps 29 97 

FIEUI DATA 10 10 
I ~ - ~ a d o r  = 1.301 2 20 

Stack Gas Velocity. Vs, tps 
0.84 

Stack Gas Flownb. Os, acfm 
As 148.4892148 
Qs 561950 

Stack Gas Flownte b STD. COND.. DN BBsis. Q6td - - .  
Qstd (dsd/m) = 497992 93 
Qstd (dscfhr) = 2987957585 

Vebchl  at the Nonk. Vn 
Dia. of N o d e  0 188 An(nonle): O.OW193 
*me of Run 240 
Vn 63.22 

% Isokinelk. %I 
%I 100.24 
% lsokinetic measured from intannediib values 
%I 10062 

Poliutant Mass Emission Rnb, PMR Ibs./hr. 
Mn (9) = o 0023 o 0037 0.006 
PMR (Iblhr) = 0.9744 1 5676 2.5420 
PMR (IWMMBtu) = 6.0667 0 OWO -0.0667 

Filrerahle Condenrrblc Tofu1 
Gn in r  par a d  
grlad = 0.0002 

Gnins per dsd 
grldscf = 0 0002 

Grains per rngldsd 
mgldsd = 0.2071 



COMPANY NAME: sdi 
L0CATK)FI: piitsboro 
SOURCE TESTED: eaf 
DbTE O f  TEST: MR0/07 
RUN NO.: 2 
PWUTAHT: Partialate 

Enter Data 
Yo lawhr  W-hI of Stack Gas, Dry Basis. Md 
% M 2  0 
%02 21 
Md 28.84 

Volume of Water Vapor Co((actsd @ STD. COND.. %v 
W 26.2 
V W ( w  1.232 

Volume of Dw Gas C o l M  @ STD. COND., Vm(6tdI 
Trn(F) 86.750 
Vm 164.614 
Winches Hg) 30 200 
del(aH 1.526 
gamma 0.941 
Vrn(std) 157.886 

Moisture Ccnben( of Stack Gas. Bwo 
Bwo 0.77% 
I-& 99.23% 

Molecular W i M  d StackGas. Ms 
Ms 28.76 

Area of SCPck (entsr diimeter in inches), As 
Depthin 0 
W&-h 0 
dlarneter 165 
No. of S(Bdrs 1 
As(L'W) 0 
As(dia.) 148.4802148 

Static Pressure, P6 
static (0 4501 
Ps 30.17 

Stack Gas Velocity, Vs, fps 
QJ 0 84 
sqrwta P) 1.070 
Ts 147.083 
VS 64.292 

Stack Gas Flowrata, Qa, acfm 

Stack Gas Flowrota @ Sm. COW.. ~ r y  ~atb. OSM. 
QsM. XX1182.08 
Qsid (dsdmr) = 30010925.08 

VelociIy at the Noule, Vn 
Dia, of Nozzle 0188 
Erne of Run 240 
vn  85.15 

% ihokinetic measured from intermediate values 
%I 101.72 

Pollutant Mass Emission Rate. PMR, IbsJhr. 
Mn (g) = 0.0039 0 0032 
PMR (Ibhr) = 1.6345 1.3411 
PMR (IMJMBtu) = -0.1113 0.WOO 

Filieroble Cbndenr,bb 
Gralns per a d  
griad = 0.0003 

FIELD DATA 

Grains per mgldscf 
mgldsct = 0.3362 



COMPAHY NAME: sdi 
LOCATON: ptttsboro 
SOURCETESTU). eaf 
DATE OF TEST: 04120107 
RUN NO.: 3 
P O U U T N  Partialale 

Enter Data 
Molecular Weiaht o( Stack Gas. DIV Basts. Md 

Volume o( Water Vapor Cdlected @ STD. COND., Yvv 
Vlc 46 3 
V w ( W  2 178 

Volume d Dry Gas Cdleoted @ STD. COND., VmWd) 
TWF) 86.708 
Vm 178.197 
Pb(inches Hg) 30 200 
dena H 1607 
gamma 0.941 

vm(*d) 164.686 

Moisture Content d Stack Gas. Bra 
Bwo 1.31% 
I-8rm 98.69% 

Molecular Weight of Stack Gas, Ms 
Ms 28.70 

Area of Stack (enter dia- in inches), As 
Depthm 0 
Wmhin 0 
diameter 165 
No. of Stacks 1 
As(LSW) 0 
As(dia.) 148.4882148 

Static Pressure, Pn 
Statlc (0 450) 
Ps 30.17 

Stsck Gas Velocity, Vs, fPs 

CP 0 84 
sqr(deRa p) 1.102 
Ts 148.417 
Vs €6.315 

Stack Gas Flowrate. QI, a d m  

Stack Gas Flowrate @ STD. COND., Dry Basis, Qstd 
Qsld. 512037 15 
Qsld (dscfthr) = 30722229 30 

Velocity at the Nonla. Vn 
Cia of Nozzle 0.186 An(n0zzle): 0.000193 
Time of Run 240 
vn M.48 

% lsokinetic. %I 
%I 103.26 
% Isoklnetic measured fmm intennediata values 
%I 103.66 

Pollutant Mass Emission Rak. PMR Ibs.lhr. 
Mn (0) = 0.0049 0.0155 0.0204 
PMR (Ibihr) = 2.0152 6.3747 8.38990 
PMR (IWMMBtu) = -0.13406 0.0003 -0 13406 

Fih'able Condensit& Total 
Grains per a d  
gdad = OW04 

Grains per dscf 
grldsd = 0.0005 

Grains per rngidsd 
mgldsd = 0.406188W1 

FELD DATA mri i  12 50 
[K - FaUor = 1.301 SOPlbnel 5 00 



ISTACK EMISSION SUMMARY I I 

SOURCE TESTED: EAF 
COMPANY NAME: SDI 

DATE OF TEST: 04/05/07 

IAva. Stack Vol. Flow Rate I 

Pollutant Emissions 
Lead Filterable (grldscf) 
Lead Filterable (tbslhr) 

" 
ACFM 1 597,899.18 1 622,246.97 1 562,591.07 1 594,245.74 
DSCFM 1 549,569.50 1 564,976.60 1 517,732.16 1 544,092.76 

Run 1 
0.000005 
0.0241 

Avg. Velocity Head 1 1.3260 I 1.4254 I 1 .I774 I 1.3096 
Avg. Sq. Rt of Delta P 1 1.1515 1.1939 1.0851 1.1435 

I ISOKINETIC TESTING SUMMARY 

Run 2 
0.000005 
0.0248 

AVQ. Stack Temp. 1 106.458 
Stack Gas Velocity 1 67.109 

104.292 
63.146 

109.167 
69.842 

l~ol lutant  Emissions I Run 1 I Run 2 I Run 3 I Averaae f 

Run 3 
0.000007 
0.0321 

1 06.639 
66.699 

Average 
0.000006 
0.0270 

%Isokinetics: 96.94 95.43 I 96.06 

NOx (ppm) 
NOX (Ibs/hr) 
DSCFM 

96.1 5 
Altowable isokinetic 90-1 10% 
,% Moisture of Stack Gas 
Sample Volume 

6.2 
25.093581 95 
564,976.60 ' 

2.22% 1 2.95% I 2.48% 2.55% 

9.7 
35.97637393 

517,732.1 6 

40.838 1 42.262 1 39.083 

7.7 
29.851 6091 7 
541,173.49 

40.728 

7.8667 
30.3072 

541294.0854 



C O M P M W M E :  SDI 
LOCAW:  Pmsboro 
W R C E  TESTED: EAF 
DATE OF TEST 04105107 
RU( NO.: 1 

Lead 
NOX 

h af Slack ( d m  M u  in idm6h As 

ospmcn o 
WdtFin 0 
d a d e r  165 
NO. d Stacks 1 

W L W  0 
As(&.) 148.UL92148 

S & G a S V ~ ,  vr. Ips - 
'a 0.84 
sqr(- P) 1.152 
Ts 108.458 
Vs 87.108 

Vebcity at the Nozzla. Vn 
Dia. d m  0 188 
lime d Run 50 
Vn 84.W 

FIELD DATA sMtfha1 9 12 
IK - Factor = I 201 &wllb~e 1 10 35 

PaWard Mass Emissiar Rae .  PMR, ks.hr. 
hh (9 )  = i, OiiOOl356 0.DJGil 1.356E-05 
PMR (m/hr) = 0.0241 0.OWO 0.0241 
PMR (BWdEYx) = -0.0015 0.0323 5.0015 

PII*& condndblc T& 
Grd"Sp.r& 
@ad = o . m  



COMPANY NAME: SDI 
LOCATION: Pinsboro 
SOURCE TESTED: EAF 
DATE OF TEST 04105tU7 
RUN NO.: 2 
POLLUTANT: Lead 

NOX Enter Data 
Molecular Weight of Stack Gaa, Dry Basis. Md 
%C02 0 
%02 21 
Md 28.84 

Volume of Water Vapor Collected @ STD. COND., Vwv 
bk 2; 3 
wm 1.284 

Volume of Dfy Gas Collected Q STD. COND., W.MI 
TWF) 46.896 
Mn 42.525 

h i a u r a  Content of Stack Gas, Bvro 
Bwo 2.95% 
l-Bwo 97.05% 

Molecular WelgM d Stack Gas, I s  
Us 28.52 

Area of Stack (enter diameter i n  Inches), As 
Daplhin 0 
Wdih-in 
damSiW 165 
NO. d S$& 1 

W L W  0 
Wde.) 148.0892148 

RELD DATA 

Static Pressure, Ps 
Static 10 4501 
Ps 30.07 

Stack Gas Velocity, Vs, fpa 
@ 0 84 
sq(dslta P) 1 194 
Ts 109.167 
Vs 69.842 

Stack Gas Flowrate. 48. adm 
As 148.4892148 
05 622247 

Stack Gas Flowrate @ STD. COND.. Dry Basis, Qstd. 
Qstd 564976.60 

Velocity at the Nozzle. Vn 
Dia. d Noule (1 186 An(no~le) 0 m i 9 3  
Tlme d R m  c3 
Vn 67.W 

% hokinetlc. XI 
%I 96.06 
Oh lsokinetic meamured from intermediate values 
%I 96.43 

Pollutant Mass Emleslon Rate, PMR, IbsJhr. 
Mn (g) = 6 O O O O I ~  0 o o o ~ . m 1 4  
PMR (bm) = 0.0248 0 . m  0.0248 
PMR (bmilM6tul = -0.0015 0 . m  -0.0015 

P;llrroblr Condensibla Told 
Gralna per ad 
g l a d  = 0.0000 

Grains per d s d  
gldaf = 0.0000 

Graine per mgldsd 
r n M  = 0.0049 



COMPANY NAME: SDI 
LOCATDN: Plitsboro 
SOURCE TESTED: EAF 
DATE OF TEST: 04105107 
RUN NO.: 3 
POLLUTANT: Lead 

NOX Enter Data 
Molecular Weight of Simck Gas, Dry Basis, Wld 
%Co2 0 
%02 21 
Md 28.U 

Volume of Water Vapor Collected @ STD. COHO., Vm 
M 21 1 

vw(M) 0.993 

Wlolsture Content of Stack Gas, Bwo 
Bwo 2.48% 
1-Bwo 97.52% 

Molecular Weight of Stack Gas. Ms 
MS 28.57 

Area of Stack (enter diameter in  Inches), As 
DepbUn 3 
Wdmm ~7 
damdsr 165 
NO. of Stacks 
AS(LW) 0 
W d a  1 148 4892148 

Static Plessure. p. 
Static 
Ps 

Rack Gas Vdocitv, Vu, fps 
Cp 0 64 
sg(m P) 1 m 5  
TS 104.292 
Vs 63.146 

Stack Gas flowrate. Qs, acfm 
As 148.4892148 
CIS 562591 

Stack Gas Flowrate @STD. COND., Dry Baais. Catd. 
Ostd 517732 16 

Velocltl at the Nonle, Vn 
cia. d ~aule ii i s  ~ n l n o u ~ i  o m 1 9 3  
Time of Run 60 
Vn 61 22 

% Isokinatic. Y 
%I 96.94 
% )sokinetic messured from intermediate valuss 
%I 97.32 

Pollutant Mass Emieaion Rate, PMR, Ibs.lhr. 
h ( g )  = i i  0550 1 5 O 183E-05 
PMR (bh) = 0.0321 0 0000 003M8 
PMR (blMMBtu) = -0.00211 OOOOD dW211 

Filteram CondensS Total 
Grains per a d  
Flea = o m  

Grains per d s d  
grldscl = 



COMPANY NAME: SDI 
LOCATION: Piftsboro 
SOURCE TESTED: EAF 
MTE OF TEST: OdiO5107 
RUN NO.: 3 
WLLUTANT: NO* 

Enter Data 
Uo l ru la r  Weight of Stack Gas. DIV Basts. IM 
? G o 2  J 

%02 2 1 
Md 2a.U 

Volume of Water Vapor Collected @ STD. COND., Ym 
Vk 9 6 
V w ( w  0.452 

Volume of  Dry Gaa Collatsd @STD. COND.. V d a d )  
Tm(F) 50.667 
Vm 22,185 
Winches 4) 30 l oo  
-kt 1.515 
IFMrrn 0.941 
VM 21.873 

Moimtun Content of Stack Gas. Bvro 
B*o 2.02% 

k l e c u h r  Weight of Stack Gas, Y. 
Ms 28.62 

Area d Slack (enter diamster i n  inch-), As 

W n  0 
W n  0 
dameter 165 
NO. of Stack 1 

A Y L W  0 
w d a . )  148.4892148 

FIELD DATA 
[K-  actor 1.201 

Static Reasurn P8 
SBk 
F's 

Stack Gas Velocity, Vs. fpa 
rn 0.53 

Stad: Gas Flarats. Qa, adm 
As 148.4892148 
Qs 573886 

Stack Gas Flowrate @ STD. COND,.. Dry Basis. W. 
Qstd. 541173 49 
Qstd(dsdM) = 32470409 42 

Velocity at the Nozzle. Vn 
Din. of Nome LWnoule) 0 
Timed RIK GO 
Vn UDNIO! 

Xleoklnetlc. KI 
%I kDIv:O! 
X k k i n e t i c  measured fmm internadisle values 
%I mwm! 

Pollutant Msea E m l d o n  Rate. PMR. Iba.lhr. 
Mn(g) = i U O O O ~ E  3 I E ~ E - O ~  
PMR (bm) = 0 0599 0 0000 005992 
PMR (blMMBhl) = -OW377 OWXY) -OD0377 

F ~ h b l s  Condens* Tolal 
Gralna per a d  
slaa = o w 0 0  

Grains per dmcf 
gldsef = 



COMPANY NAME: SDI 
LOCATION: Pinsboro 
SOURCE TESTED: EA F 
DATE OF TEST: 04105107 
RUN NO.: 3 
POLLUTANT: NOx 

Enter Gats 
Molecular Weight of Stack Gas. Dry Basis, Md 
-2 0 
%02 21 
Md 28.84 

Volume of Water Vapor Collected @ STD. COND.. Ym 
Vc 9 6 
v w ( w  0.452 

Volume of Dry GanCollected @ STD. COND.. Vm(eM) 
Tm(F) W.667 
\h 22.185 
Pb(1- Hg) 30 100 
M a H  1.515 
Sam 0941 
v m ( w  21.873 

MoistureContent of Siack Gas, b 
Bwo 2.02% 
1-Bwo 97.98% 

Molecular Welght of SiackGas, Ms 
Ms 28.62 

Area of Stack (enter dlameter in Inches), As 
W n  o 
Wldlhin 0 
diameter 155 
No. of Stacks 1 

W L W  0 
~ a a . )  148.4892148 

Static Pressure, PB 
Static 
Ps 

Stack Gas Velocity, Ve, fps 
cp 
sqr(- P) 
TS 
Vs 

Stack Gaa Flowrate @ STD. COND., Dry Basis, Qstd. 
QsM 541173.49 
Csm(dsdh) = 324710409 42 

Velocity at the Nozzle, Vn 
Dia. of Pn(nouk) 0 
Xme of Run 62 
Vn #DiVO! 

% lsokinetic, U 
%I SDIV!O! 
% lsokinetic measured from intermediate values 
%I rnIVD1 

Pollutant Maaa Gnlsaion Rate. PMR. Ibs.lhr. 
Mn(g) = cooi013 ? 1.83E-05 
PMR (IblhT) = 0.0599 0 M)00 0 05992 
PMR (IblMMEVU) = -000377 OOWO -0.00377 

F i M b l e  Condensit Totel 
Grains per acf 
siaa = 0.~000 

FlUD DATA 

Grains per dscf 
srtdSdsa = 

Grains per rngh ix l  
mgldaf = 

0 OM0 0 WOO 



&ir Analysis, Inc. Steel Dynamics Inc. - Pittsboro, I N  

Project Number: 471 and 473 



&ir Analysis, Inc. Steel Dyna~iiics Inc. - Pittsboro 
Project Number: 471 and 473 

PMlO DETERMINATION 

FILTER 

r 

Filter ID 

37 1 

672 

673 

Run # 

1 

2 

3 

Beaker ID 

U 

V 

W 

TOTAL 

Acetone Beaker (50mls) 56.0483 56.0483 0.0000 

Run # 

1 

2 

3 

Pre-Weight 

79.4852 

80.01 59 

55.5421 

Pre-Weig ht 

0.3919 

0.3890 

0.3904 

Totals 

0.0023 

0.0039 

0.0049 

Run # 

1 

2 

3 

Post-Might 

79.4853 

80.0169 

55.5443 

Post-Weig ht 

0.3941 

0.391 9 

0.3931 

Net Gain 

0.0001 

0.0010 

0.0022 

Filter Net Gain 

0.0022 

0.0029 

0.0027 

Net Gain 

0.0022 

0.0029 

0.0027 

Acetone Net Gain 

0.0001 

0.001 

0.0022 



M i r  Analysis. Inc. Steel Dynamics Inc. - Pittsboro 

Project Number: 47 1 and 473 

CONDENSIBLE DETERMINATION 

Beaker ID 

1 

2 

a8 

Pre-Weight 

55.1880 

53.6801 

Run # 

1 

2 

I 
HZ0 Beaker (50mls) 80.7579 80.7579 0.0000 

3 

Net Gain 

0.0009 

Y 

Z 

Post-Weight 

55.1 908 

53.681 5 

Post-Wig ht 

56.7633 

Run # 

1 

2 

3 

Net Gain 

0.0028 

0.001 4 

56.0957 

Pre-Weight 

56.7624 

Beaker ID 

X 

MeC12 Beaker (50mls) 77.31 27 77.31 27 0.0000 

2 

3 

Run # 

1 

Dl Net Gain 

0.0034 

0.0014 

0.0142 

56.1 099 

55.7488 

80.1336 

0.0142 

MeCl2 Net Gain 

0.001 3 

0.001 8 

0.001 3 

55.7506 

80.1349 

Totals 

0.0047 

0.0032 

0.01 55 

0.001 8 

0.0013 



- CERTIFICATE OF ANALYSIS - 
Report Date: 27-Apr-07 

Client ID: AIR-ANALYSIS 

Air Analysis, Inc. 

3904 Clarks Creek Road 

Plainfield, Indiana 46 168 

Attn: Mike Dicen 

Phone: (3 17) 837-85 14 

FAX: (3 17) 837-85 18 

1 Our Lab # 07004489-00 1 

Your Project # 456 

Your Project Name: SDI 

Sample Type: Filter Paper 

Your Sample ID: R- I Filter 

Collection Date: 04/05/07 

Collected By: Client 

Receipt Date: 04/25/07 15:OO 

ICP Pb emissions, ICP-AES 

Parameter 

Analvtical Method Prep Method Prep Date & 
Method 29 Mttliod 29 4/26/07 ameal 

Quant. Analysis 
Result Units Qua1 Limit CAS # Date By 

Lead, Pb 4.76 U g  4.00 7439-92-1 4/27/07 kfoltz 

I Our Lab # 07004489-007, . ! Your Sample ID: R-2 Filter 

Your Project # 456 

Your Project Naine: SDI 
I 
I 

Sample Type: Filter Paper 

Collection Date: 04/05/07 

Collected By: Client 

Receipt Date: 04/25/07 15 :00 

IC? Pb exissi3r.s. !CP-PTS ,?na!ytical I\.<e:'ssd Pr::?A.I:thi;rl Pren Date & 
Method 29 Method 29 4/26/07 mneal 

Quant. Analysis 
Parameter Result Units Qua1 Limit CAS # Date By 

Lead, Pb 4.40 U g  4.00 7439-92-1 4/27/07 kfoltz 

Lab # 07004489-002 Sample ID: R-2 Filter 

ESG Laboratories 
5927 WEST 71ST STREET 
INDIANAPOLIS, INDIANA 46278 

PHONE (317) 290-1471 
FAX (31 7) 290- 1670 



I 

Our Lab # 07004489-003 Your Sample ID: R-3 Filter 

Your Project # 456 Collection Date: 04/05/07 

Your Project Name: SDI Collected By: Client 

Sample Type: Filter Paper Receipt Date: 04/25/07 15:OO 

ICP Pb emissions, ICP-AES 

Parameter 

Analytical Method Prep Method P r e ~  Date By 
Method 29 Method 29 4/26/07 ameal 

Quant. Analysis 
Result Units Qual  Limit CAS # Date By 

Lead, Pb 9.59 ug 4.00 7439-92-1 4/27/07 kfoltz 

-- 

Our Lab # 07004489-004 Your Sample ID: R- 1 Bottle HN03 

Your Project # 456 Collection Date: 04/05/07 

Your Project Name: SDI Collected By: Cllent 1 Sample Type: Water Receipt Date: 04/25/07 15:OO I 
ICP Pb emissions, ICP-AES 

. - 

Parameter  

Analvtical Method Prep Method Prep Date By 
Method 29 Method 29 4/27/07 ameal 

Quant. Analysis 
Result Units Qual  Limit CAS # Date By 

Lead, Pb < 8.80 ug 8.80 7439-92- 1 4/27/07 kfoltz 

I Our Lab # 07004489-005 

Your Project # 456 

Your Project Name: SDI 

I Sample Type: Water 

Collection Date: 04/05/07 

Collected By: Client 

Receipt Date: 04/25/07 15:OO 

ICP Pb emissions, !CP-,US Analytical Method Prep Method Prep Date By 
Method 29 Method 29 4/27/07 anieal 

Quant. Analysis 
Parameter Result Units Qua1 Limit CAS # Date By 

Lead, Pb < 9.60 ug 9.60 7439-92-1 4/27/07 kfoltz 

Lab # 07004489-005 Sample ID: R-2 Bottle H N 0 3  Page 2 of4 

ESG Laboratories 
5927 WEST 71 ST STREET 
INDIANAPOLIS, INDIANA 46278 

PHONE (317) 290-1471 
FAX (3 1 7) 290- 1 670 



Our Lab # 07004489-006 Your Sample ID: R-3 Bottle HN03 

Your Project # 456 

Your Project Name: SDI 

Collection Date: 04/05/07 

Collected By: Client 

Sample Type: Water 
-, 

Receipt Date: 04/25/07 15:OO 

ICP Pb emissions, ICP-AES 

Parameter 

Analytical Method Prep Method Prea& 
Method 29 Method 29 4/27/07 arneal 

Quant. Analysis 
Result Units Qual Limit CAS # Date By 

Lead, Pb < 8.72 ug 8.72 7439-92-1 4/27/07 kfoltz 

Our Lab # 07004489-007 

Your Project # 456 

Your Project Name: SDI 

Sample Type: Filter Paper 

Your Sample ID: Filter Blank 

Collection Date: 04/05/07 

Collected By: Client 

Receipt Date: 04/25/07 15:OO 

ICP Pb emissions, ICP-AES 

Parameter 

Analytical Method Prep Method Prep  Date & 
Method 29 Method 29 4/26/07 ameal 

Quant. Analysis 
Result Units Qual Limit CAS # Date By 

Lead, Pb < 4.00 Ug 4.00 7439-92-1 4/27/07 kfoltz 

Our Lab # 07004489-008 ' Your Sample ID: (NO. 1) HN03 Blank 

Your Project # 456 Collection Date: 04/05/07 

Your Project Naine: SDI Collected By: Client 

Sample Type: Water Receipt Date: 04/25/07 15:OO 

ICP Pb emissions, ICP-.CS Analvtical hleti~od Prcu hlzthoci ?rep Date &! 
Method 29 Method 29 4/27/07 arneal 

Quant. Analysis 
Parameter Result Units Qua1 Limit CAS # Date By 

Lead. Pb c 7.12 Ug 7.12 7439-92- 1 4/27/07 kfoltz 

Lab # 07004489-008 Sa~nple ID: (NO. I )  HNO3 Blank 

ESG Laboratories 
5927 WEST 71 ST STREET 
INDIANAPOLIS, INDIANA 46278 

PHONE (31 7) 290-1471 
FAX (3 17) 290-1 670 



Lab Manager Date 

Lab # 07004489-008 Sample ID: (NO. I )  H N 0 3  Blank 

ESG Laboratories 
5927 WEST 71 ST STREET 
INDIANAPOLIS, INDIANA 46278 

Page 4 o f 4  

PHONE (317) 290-1471 
FAX (317) 290-1 670 



' ~ i r  Analysis, Inc Chain of Custo~y Form 
3904 Clarks Creek Road 
Plainfield, IN 461 68 
PH: 317-837-8514 
FAX: 31 7-837-851 8 - 

Description Container 
o f P o r G  

Contom 

i 4 

Sample 

Date 

Analysis 
t 0 

perform 

I In n 
SAMPLER SHIPMENT M 
DATE: 

Job Number: 4.a - 

Invoice to: Air Analysis, Inc 

3904 Clarks Creek Road 

Plainfield. IN 46168 

Report to: Mike Dicen @ above address 

Fax Results to 317-837-8518 

Additional Notes 

- 
VRBILL NUMBER 

Required Twnerwnd 24 HR 48 HR / 5   BUSINESS^ . 10 BUSINESS DAYS OTHER 



Analy: :, Jnc 
3904 Clarks Creek Road 
Plainfield, IN 46 168 
PH: 317-837-8514 
FAX: 31 7-837-851 8 

Pi- 

Chain of Custr4y Form 

Date: ?& 0 
- 

Description [container ( sample ( Analysis 
P o r G  Date t o 

perform 

4 4-7 IT- 

n n  
. - q,b SHIPMENT METHOD 

Job Number: 
dzr;7, 

Invoice to: Air Analysis, Inc 

3904 Clarks Creek Road I 
Plainfield, IN 46168 

1 

Fax Results to 317-837-5518 

Additional Notes -j&%\ \ r e ( ~ w s /  hia$I~.S - .  

C - -- - - . . . 
AIRBILL NUMBER 

10 BUSINESS DAYS OTHER I 
I 

gate COURIER 
~ % e  

'-~>e -- -- 
Time 



AAir Analysis, Inc. Steel Dynamics Inc. - Pittsboro, IN 

Project Number: 471 and 473 

APPENDIX V 

C H A Z ~  CUSTODY 



I ~equ i rd  Tmnround 24 HR 48 HR 5 BUSINESS DAYS " 10 BUSINESS DAYS OTHER 

Job Number: 

Invoice to: 
r '  

Air Analysis, Inc 

3904 Clark6 Creek Road 

Plainfdd, IN 46168 

Report to: Mike Dicen @ above address 
Fax Results to 317-837-8518 

Additional Notes 

Air Analysis, h c  Chain of Custo~, Form 
3904 Clarks Creek Road 
Plainfield, IN 46168 Date: ww 
PH: 317-837-8514 
"AX: 31 7-837-851 8 Y m -  67- 

I I I I 
SAMPLER SHIPMENT METHOD 

- 

DATE: - ~W~BKNFMB'ER 

Analysis 
to 

perform 

iarnple fC 

pr t f i ~ r f ? ~  7-15 I 

R2 I I 1 cf za 
f 4  I 

I 

. Y20, 

COURIER 

Number 
of 

C o r r t o i i  

RELINQUISHED BY ] 
CCm'W I 
RECEIVED BY 

I Canaarv 

RELINQUISHED-BY 
Company 
-RECEIVED BY 
Comnanv 

Date 
Time 
Date 
Time 

Sample 

Date 

Description 

-- 

Container 
P or (3 

Date 
~ i m e  
Date -- 
Time 



' / ~ i r  Analysis, lnc 
13904 Clarks Creek Road 
Plainfield, IN 461 68 
PH: 31 7-837-851 4 
FAX: 31 7-837-851 8 

Sample - d  I Number I - 
Description 

of P o r G  
Cootoinere 

I 4 

Chain of Custoay Form 

Date: qd 0 
Sample 

Date 

Analysis 
to 

oerform 

SAMPLER I 
In n 

SHIPMENT I 
DATE: 

Job Number: da 
lnvoicG to: Air Analysis, tnc 

3904 Clarks Creek ~ o a i  

Plainfield, IN 461 68 

Report to: Mike Dicen @ above address 

Fax Results to 317-837-8518 

Additional Notes 

I Required Turnaround 24 HR 48 HR / 5 BUSINESS ' 10 BUSINESS DAYS OTHER 
I 
 RELINQUISHED BY j ,. 

L / 
1 Date 1 RELINQUISHED-BY I I gate - I 1 COURIER 

lm 
RECEIVED BY 
Camaenv 

Time 
Date 
Time 

- 

~~m~an~'- 
RECEIVED BY 
Com~anv 

- -  - -- 
Time 

-- -D& -- 
Time 

- 
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U i r  Analysis, Inc. Steel Dynamics Inc. - Pittsboro, lX 
Project Number: 47 1 and 473 

APPENDIX 

CALIBRA TION DATA 





Model #: mst 
Serial #: 90680.00 

GRASEBY NUTECH 
EPA Method 5 

Meter Box Calibration 
Post-Test Orifice Method 

English Meter Box Units, English K' Factor 
. . 

Filename: A:\[meter box#80cal.XLS]3PTCQCAL 
Revised: 8/1/97 Version: 1.0 1 

Date: ------------ > 
Barometric Pressure: ---> 
Theoretical Critical Vacuum:--> 

111111111 
IMPORTANT For valid test results, the Actual Vacuum should be 1 to 2 in. Hg greater than the Theoretical Critical Vacuum shown above. 
lMPORTANT The Critical Orifice Coefficient, K', must be entered in English units, (A)&3*(deg R)'Y).S/((in.Hg)*(min)). 
111111111 

DRY GAS METER READINGS -CRITICAL ORIFICE READINGS 

Volume Volume Volume Initial Temps. Final Temps. Orifice K' Orifice Actual - Ambient Temperature - 
Delta H Time lnitial Final Total lnlet Outlet lnlet Outlet Serial# Coefficient Vacuum lnitial Final Average 

(in H2O) (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) 
2.70 5.00 819.676 824.340 4.664 45.0 44.0 46.0 44.0 4 0.689 15.0 45.0 45.0 45.0 
2.70 5.00 824.340 829.120 4.780 46.0 44.0 49.0 44.0 4 0.689 15.0 45.0 47.0 46.0 
2.70 5.00 829.120 833.590 4.470 49.0 44.0 50.0 45.0 4 0.689 15.0 45.0 47.0 46.0 

- DRY GAS METER - - ORIFICE - - DRY GAS METER - - ORIFICE - 
VOLUME VOLUME VOLUME VOLUME VOLUME CALIBRATION FACTOR CALlBRATION FACTOR 
CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL Y Delta H@ 

Vm(std) Vm(std) Vcr(std) Vcr(std) Vcr Value Variation Value Value Variation 
(cu A) (liters) (CU ft) (liters) (cu ft) (number) (number) (in H20) (mm H20) (in H20) 
4.9 19 139.3 4.595 130.1 4.387 0.934 -0.007 1.888 47.95 -0.002 
5.03 1 142.5 4.590 130.0 4.392 0.912 -0.029 1.892 48.05 0.002 
4.693 132.9 4.590 130.0 4.392 0.978 0.037 1.890 48.00 0.000 

Average Y -----> 0.941 1.890 48.00 <- 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 +-0.02. 

For Orifice Calibration Factor dH@, the orifice differential pressure in inches of HZ0 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. 

SIGNED: 

29.98 (in. Hg) 
15.00 (in. Hg) 



AAlr+,Inc. 
(317) 837- 8514 
(317) 837 - 8518 FAX 

3904 Clarks Creek Road 
Plainfield, Indiana 46168 

PlTOT TUBE CALIBRATION 
Rebmnce: 40 CFR 60, Appendix A, Method 2, Secbbn 2.7 

Calibration Date 1 /05/2007 

Probe NumberIlD Six Foot Probe-A 

Extemal Tubing Diameter 0.95 an 

Base To Opening Plane Distance (Pa) 1.25 cm 
Base To Opening Plane Distance (Pb) 1.25 an 

PblM 
-. - 

Measurwd 

l.3Zcm 

I I 

Allowable 
1 .05Dtr;PSl SODt 

fO.9975cm4.42~m) 
1 .O5WPSl SODt 

(0.9975~~~1- 1.42~~1) 
P a m  

Angle a 2 

Angle fl 1 

1.32cm 

. Angle $ 2  

Control Factor I Mercury Thennometer 'F I Probe Response 
i i I 

1 deg 

0 deg 

a 1 and a 2 5 10.0 Degrees 

p I and p 2 S 5.0 Degrees 

0 deg 

z is less than 0.32cm 
(I@) 

w is less than 0 . 0 8 ~ ~ 1  
(1132ndn) 

P i t  Coeffidient0.84 

2 (cm) 

W (m) 

p 1 and p 2 5 5.0 Degrees 
I 

0.0 

0.0 

If all criteria are met 
Pitot CbefficEentis 0.84 

ICE 

Test performed by: FL dA Date of Test 1/5/07 

AMBIENT 

BOILINGA-IOT HZ0 

I I 
35 34 

55 

106 

56 

107 





Xiquib ill;erbnoLog~, Eorporation 
Industry Leader in Specialty Ga es, Equipment and Service T d'Wf~56 

Certificate o Analysis 

- EPA PROTOCOL GAS - 
Customer 
Date 
Delivery Receipt 
Gas Standard 
Final Analysis Date 
Expiration Date 

Component 
Balance Gas 

IE Monitoring - Instruments, Inc (Worthington, Ohio) 
January 16,2006 
DR- 1649 1 
95.0 ppm Nitric OxidelNitronen - EPA PROTOCOL 
January 16.2006 
January 16,2008 

3 - 
, . 

Nitric Oxide 
Nitrogen 

Analytical Data: DO NOT USE BELOW 150 psig 
EPA Protocol, Section No. 2.2, Procedure G-1 

Reported Concentrations 
Nitric Oxide: 90.4 pprn +/- 0.90 ppm 

Nitrogen: Balance 
Total Oxides sf Nitrogen: 90.4 pprn 

* * NOx for Reference Use Only * * 

Reference Standards: .G - .-. . - .  - 
SRWGMIS: GMIS GMIS 
Cylinder Number: CC-159052 CC-165371 
Concentration: 56.42 ppm NO/Nitrogen 9 1.3 ppm Nornitrogen 
Expiration Date: August 26,2009 March 0 1,2009 

Certification Instrumentation 
Component: Nitric Oxide 
MakeNodel : Nicolet-NEXUS 470 
Serial Number: AEP99000154 
Principal of Measurement: FTlR 
Last Calibration: January 04,2006 

Cylinder Data 
Cylinder Serial Number: CC-233259 Cylinder Outlet: CGA 660 
Cylinder Volume: 140 Cubic Feet Cylinder Pressure: 2000 psig, 70 F 
Analytical Uncertainty and with EPA-600lR-97/12 1. 

Certified by: 
Date: January 16,2006 

Unmatched Excellence 

2564 Pemberton Drive - Apopka. Florida 32703 - Phone (407)-292-2990 
Fax (407)-292-3313 



Xiquib 4lLetbnologp Corporation 
Industry Leader in Specialty Gases, Equipment end Service 

Certificate of Analvsis 

- EPA PROTOCOL GAS - 
b 

Customer IE Monitoring Instruments, Inc (Worthington. Ohio) 
December 1 1.2006 . 

Delivery Recei~t  DR-18365 
Gas Standard 45.0 ppm Nitric OxideNitrogen - EPA PROTOCOL 
Final Analysis Date December 05,2006 
Ex~iration Date - . December 05,2008 ' ' 
Component Nitric Oxide 
Balance Gas Nitrogen , 

Analytical Data: DO NOT USE BELOW 150 psig 
EPA Protocol, Section No. 2.2, Procedure G-1 

Reported Concentrations 
Nitric Oxide: 45.8 pprn +/- 0.45 pprn 

- a  Nitropen: Balance 
Total Oxides of Nitrogen: 45.8 pprn 
* * NOx for Reference Use Only * * 

-- . C .- -- - 

Reference Standards: 
S M G M I S :  GMIS GMIS 
Cylinder Number: CC-159073 CC-1.59052 
Concentration: 25.43 ppm Nornitrogen 56.42 ppm Nornitrogen 
Expiration Date: May 25,2009 August 26,2009 

Certification Instrumentation 
Component: Nitric Oxide 
MakeModel: Nicolet-NEXUS 470 
Serial Number: AEP99000 154 
Principal of Measurement: FTlR 
Last Calibration: November 0 1,2006 

Cylinder Data 
Cylinder Serial Number: CC-25 1926 Cylinder Outlet: CGA 660 
Cylinder Volume: 140 Cubic ' ~ e e t  Cylinder Pressure: 2000 psig, 70 F 
Analytical Uncertainty and with EPA-BOOR-971121. 

Certified by: 
Date: 

Unmatched Excellence 

2!564 Pemberton Drive - Apopka, Florida 32703 - Phone (407)-292-2990 
Fax (407)-292-3313 



M i r  Analysis, Inc. Steel Dynamics Inc. - Pittsboro, IN 
Pro-iect Number: 471 and 473 

APPENDIX VII 



COMPLIANCE TEST PROTOCOL 
INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

Date Prepared: january 29,2007 Proposal T a t  Date: April 4,2007 Pinat Add* rnd Loutloa: 8000 N CR 225 E, Pinoboro 

AFS: Id Number: Permit Number: 063-16628-00037 FESOP: 
Company: Steel Dynamics, Inc. TltkV: X 
MaU Addrrss: 8000 N CR 225 E SWA: 
Clty: Pittsboro Zlp: 46158 
Co.Contact: Mike Bmks  Phone: 892-7000 

2 Teatcr Infermrtlon 
Name: Air Analysis, Inc 
Addras: 3904 Clarks Creek Rd 
Costnct: Michael Dicen Phone: 317-837-85 14 
PreT-t larpcctlbn Complete? Yes 

3. Process Informadon 
Uoit to T a t :  
Max. Rated Cnpdty: 
Proposed O p t l u g  Speed: 
PoUutbn Caabol Equlpmcat: 
Process Deserlptton: 

Electric Arc Furnace 
125 tonshour 
95% load 
Baahouse 
Steel manufacturing 

Fuel Type: Natural gas oxy-fired 

4. ~ m t  lnlomttnon 
#Runs Time/Run 

Methods 1-4 MoisturelFlow 3 60min 
Mabod 5 PMPM 1 0 3 60 mln 
Method 6C 

Mcthod 7E N~trogen Ox~des 3 60 mrn 
Method 12 Lead 3 6Omrn 

Other Tatlng: 
Mahod 202 Condensible 3 60min 

wan my b o M  (o317-232-8331, FAX : 317.233465 

I AGENCY USE ONLY Ihtc Rec'd: 

5. SrrnpUng Strategy 
a. Dafribc m y  d h d o m  h m  tbe 8trPdrrd aabod. - 
None 

b. DeMribe m d o d  vscd to dctermltae qmdty  ofraw outchb 
Plant personnel will kocp record of produdion. 

6. Ssmplt S k  Loudon 
Doa mmple poH loudon m e t  40 CFR 40, Appx A, Metsod 1 

S d o n  1.1 rcqulremcnts: YcjlNo: YES If No, Explain - 

Numbtrofmmple p&b for MS: 24 
Maadm a t  mmpk dtc 165" Sbckbdgt :  135' 
Appro% &p lLm (ACFM): 6,765,000 

ApPmz w k m ~  (dtsv 200 . 
Appro% gaci mdsturc (%): 36% 

Reason for tcsk I 

staft ~ g r e u ~  Order: YWNO: ~pvrtingprrmlt: ~ & o :  + 
CommKsLon Penult: YcjlNo: Compllbna w 316 
NSPS 40 CFR 60 Subpart Otbcr 
Tltk V: 
Otbtr (it. EPA, CD, s h t e ,  114) 



!A i r  Analysis, Inc. Steel Dynamics Inc. - Pittsboro. IN 
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APPENDIX WZI 

PRODUCTION DATA 



PRODUCTION SUMMARY 
April 6, 2007 - 

Pb COMPLIANCE TEST 

ELECTRIC ARC FURNACE 

NOx COMPLIANCE TEST 

LADLE RIIETAUURGlCAL FURNACE 

ELECTRIC ARC FURNACE 
RUN I TIME I HEAT# START END TONS 

1 1105-1215 A071604 1 107 1205 98.6 
2 1 320-1 420 A07 1606 1322 1418 103.8 
3 1420-1 520 A071 607 1436 1 530 95.7 

Note - The Electric Arc Furnace and Ladle Metallurgical Furnaces are rated at a 
nominal maximum capacity of 125 tons per hour. The production tonnages 
associated with the furnace operation are typically in the 100 tons per heat 
range. The production tonnage is a factor of the amount of scrap that can be 
charged to the fumace and the ladle size. Typically, a 10 to 15 ton liquid steel 
heel is maintained in the furnace, therefore, appraximately 1 I 0  tons of scrap and 
fluxes can be charged per he&. The ladles are sized to hold 100 to 710 tons of 
liquid steel. 

START 
0916 
1012 
1107 
1322 

HEAT # 
A071 602 
A071 603 
A071604 
A071606 

RUN 
1 

2 

RUN I TIME 
1 1 0912-1035 
2 1 1105-1215 

1 
3 1 1320-1420 

TIME 
091 2-1 035 

1105-1215 

HEAT # 
A071601 
A071802 
A071 603 
A071605 

END 
1009 
1104 
1 205 
1418 L 3 1 1320-1423 

TOMS 
100.0 
99.9 
95.5 

START I END 

TONS 
99.9 
95.5 
98.6 
103.8 

0920 
1039 
1141 

0947 
1120 
1224 

1331 1 404 I 105.7 



PRODUCTION SUMMARY 
April 19 and 20,2007 

PM COMPLIANCE TEST 
Date - April 19 
Time - 101 0 to 1420 

ELECTRIC ARC FURNACE 

Date - April 20 
Time - 0745 to 1700 

HEAT # 
A07 1 835 
A071 836 
A071 037 

LADLE METALLURGICAL FURNACE 

LADLE METALLURGICAL FURNACE 

HEAT # 
A071 833 
A071834 
A07 1 835 

TONS 
102.7 
103.6 
107.6 

START 1 END 

START 
1020 
1210 
1306 

END 
1137 
1512 
1626 

0939 
1050 
1314 

TONS 
102.9 
108.6 
102.7 

1035 
1306 
141 1 



Note -The Electric Arc Furnace and Ladie Metallurgical Furnaces are rated at a 
nominal maximum capacity of 125 tons per hour. The production tonnages 
associated with 'the furnace operation are typically in the 100 tons per heat 
range. The production tonnage is a factor of the amount of scrap that can be 
charged to the furnace and the ladle size. Typically, a 10 to 15 ton liquid steel 
heel is maintained in the furnace, therefore, approximately 1 10 tons of scrap and 
fluxes can be charged per heat. The ladles are sized to hold 100 to 110 tons of 
liquid steel. 



OPAClTY 1 MIN RAW 

I- % OPACITY I 



% OPACITY 














