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I, Terry Shackelford, do hereby certify that the source emissions testing conducted at Steel 
Dynamics, Inc. Structural and Rail Division near Columbia City, Indiana was performed in 
accordance with the procedures set forth by theunited 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 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. Structural and Rail Division near Columbia City, 
Indiana. 

Y 

Fred H. Guenther 
Test Supervisor 



SOURCE EMISSIONS COMPLIANCE TESTING 
EPA Methods 1 ,2 ,3 ,4 ,13B and lOlA 

Performed on the 
Electric Arc Furnace 

Baghouse Outlet (Exhaust Stack) 
at 

Steel Dynamics, Inc. 
Structural and Rail Division 

Columbia City, Indiana 

January 20,2004 

Project No. 04-T-247 

1.0 INTRODUCTION 

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

Guenther/Shackelford Associates (G/SA) for Steel Dynamics, Inc. (SDI), Structural and 

Rail Division near Columbia City, Indiana. 

The primary purpose of this testing program was to obtain fluoride (F) and mercury 

samples from the effluent gas stream of the baghouse serving the Electric Arc Furnace 

(EAF). The results of this sampling was used to determine if the emissions discharged 

into the atmosphere from the facility meet the Indiana Department of Environmental 

Management (TDEM) source emission limits and the U.S. Environmental Protection 

Agency (EPA) standards of performance for steel plants utilizing an electric arc furnace 

(EAF) . 

G/SA's responsibility was to collect and analyze F and mercury samples and perform 
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methodologies and analytical procedures for F and Mercury emissions. 

5. Fluoride emissions from the EAF Baghouse shall not exceed an 

average concentration of 0.68 lb/hr pursuant to IDEM Construction 

Permit #CP- 183- 10097-00030. 

6 .  Mercury emissions from the EAF Baghouse Stack shall not exceed an 

average emission rate of 0.02 pounds per hour (lb/hr) pursuant to 

IDEM Construction Permit #CP-183-10097-00030. 

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

is in Crown Point, Indiana. G/SA also performed stack gas flow rate and moisture 

content determinations, carbon dioxide (CO,), oxygen (O,), the fluoride and mercury 

emissions testing on the EAF Baghouse Stack, overall emissions data review, pre- 

and post test equipment calibration and prepared the final report. The mercury and 

fluoride analyses were subcontracted to G/SA1s analytical broker, Sampling and 

Analytical Management, Inc. (SAMI) who subcontracted the fluoride analyses to 

Galbraith Laboratories, Inc. of Knoxville, Tennessee and the mercury analyses to 

DataChem Laboratories, Inc. in Cincinnati, Ohio. 

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

2, 3, 4,, 13B (F), 101.4 (Mercury), Title 40 Code of Federal Regulations, Part 60, 

Appendix A, "Test Methods". 



The testing program was approved by and/or coordinated with the following personnel: 

Kevin J. Bort, Engineering Manager, SDI 

Bany Smith, SDI 

The emissions testing was performed by the following personnel: 

Fred Guenther, Test Supervisor, G/SA 

Brandon Peyton, Senior Test Technician, G/SA 

Andrew Perdue, Senior Test Technician, G/SA 

Desire'e Moore, Test Technician 

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 testing was performed utilizing EPA Methods 1,2, 3,4, 13B 

and 1 OlA at the Electric Arc Furnace Baghouse Stack sampling location. A 

summary of the test results is given below: 

Electric Arc Furnace Emissions Testing Results 

A complete list of test parameters for each Method 13B (Fluoride), and 10 1 A 

(Mercury) emissions test run performed at the stack sampling location can be found 

in Tables 1 through 2. 

Run No. 

1 

2 

3 

Average 

Emissions Limit 

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

can be found in Appendix F. 

Fluoride 
(Lbs/Hr) 

0.449 

0.719 

0.541 

0.569 

0.68 

Mercury 
(Lbs/Hr) 

0.016 

0.021 

0.009 

0.015 

0.02 



TABLES 



. . . . . . . . . . ENVIRONMENTAL TESTING CONSULTANTS 
I 
I P.O. Box 807. Crown Point. IN 46307 TEL 1219) 663-5394 1 FAX (219) 662-7037 

TABLE 1 
EPA METHOD 138 

1 FLUORIDE (F\ EMISSIONS TEST RESULTS 

1 CLIENT: SDI-CCI I PROJECT NO.: 04-T-247 

1 SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET / DATA INPUT BY: MMK 

INPUT DATA 

Date 20 Jan-04 20 Jan-04 20-Jan-04 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack 
Test Time, Start-Stop (24 Hour) 0900-1 01 2 1050-1214 1250-1 400 

! Sampling Time (Minutes) 60 60 60 
Average Process Weight Rate (TPH) 162.0 160.3 188.5 

31 2.20 312.20 312.20 
Pitot Tube Coefficient (Unitless) 0.84 0.84 0.84 
Dry Gas Meter Correction Factor (Unitless) 0.979 0.979 0.979 

0.000309 0.000309 0.000309 
Barometric Pressure (In. Hg) 29.41 29.41 29.41 
Static Pressure (In. H20) -0.30 -0.30 -0.30 
Dry Gas Meter Sample Volume (DCF) 53.912 53.825 54.270 
Average Dry Gas Meter Temperature (OF) 67.5 69.3 64.8 
Average Orifice Meter Delta H (In. H20) 2.532 2.509 2.571 
Volume Condensate Collected (MI) 13.2 13.0 9.1 
Average C02  Concentration (%) 0.0 0.0 0.0 
Average 0 2  Concentration (%) 20.9 20.9 20.9 
Average Square Root of Delta P (In. H20%) 0.914 0.912 0.932 

139.8 142.9 146.4 

Absolute Pressure (In. ~ g )  
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 (%) 

F Emissions Concentration (GrIDSCF) 
F Emissions Concentration (LblDSCF) 
F Emissions Rate (LbIHr) 

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

i Average F Emissions Rate (Lb/Hr) 

-:'xq 
0.00007 Emission 





3.0 FACILITY DESCRIPTION 

Steel Dynamics, Inc. Structural and Rail Division facility manufactures steel products 

from scrap metal. The facility has a capacity to produce 200 tons of steel per hour. 

SDI Structural and Rail Division is located at 261 0 County Road 700 East near 

Columbia City, Indiana which is in Whitley County. 

The SDI Structural and Rail Division facility consists basically of one (1) single shell 

Electric Arc Furnace (EAF) incorporating a jet-pulse, fabric filter baghouse with 

exhaust stack for particulate removal, one back-up single shell EAF, a ladle 

metallurgical station for refining, one (1) natural gas-fired reheat furnace (RF) with 

separate exhaust stack, continuous casting, hot roll milling and slag processing. The 

compliance emissions testing was performed on the EAF stack. See Figures 1 and 2. 

During the emissions testing on January 20,2004, the Electric Arc Furnace steel 

processing tap rates averaged 162.0 tonslhr (Run I), 160.3 tonslhr (Run 2), and 188.5 

tonslhr (Run 3) for the fluoride emissions test runs and 17 1.4 tonslhr (Run I ) ,  177.4 

tonslhr (Run 2), and 120.9 tonslhr (Run 3) for the mercury enlissions test runs. 

Process operating data recorded during the emissions testing can be found in 

Appendix B of this report. 



FIGURES 



FIGURES 

Figure 1 - Electric Arc Furnace - Baghouse/Stack Configuration 

Figure 2 - Electric Arc Furnace - Stack Sampling Location 



4.0 TEST PROCEDURES 

G/SA, and G/SA's affiliates and subcontractors use all current EPA accepted testing 

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

Regulations, Title 40, Part 5 1, Appendix M and Part 60, Appendix A. For this testing 

program, the following specific methodologies were utilized: 

EPA Method I - Sample and Velocity Traverses for Stationary Sources 

EPA Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate 

(Type S Pitot Tube) 

EPA Method 3 - Determination of Oxygen and Carbon Dioxide Concentrations 

in Emissions from Stationary Sources 

EPA Method 4 - Determination of Moisture Content From Stack Gases 

EPA Method 13B - Determination of Total Fluoride Emissions from Stationary 

Sources (Specific Ion Electrode Method) 

EPA Method 101 A - Determination of Particulate and Gaseous Mercury Emissions 

EPA Methods 1, 2 13B and 10 1 A were performed at the Electric Arc Furnace Baghouse 

Stack sampling location using one (1) Apex Instruments, Model 522, control unit and 

sampling train incorporating a 8', effective length, stainless-steel probe with a heated, 

borosilicate glass liner, stainless-steel nozzle and Type S, stainless-steel pitot tube, %" O.D., 

stainless-steel static pressure/gas sampling tube and Type K (ChromeVAlumel) 

thermocouples; an aluminum filter oven and borosilicate glass filter holders with Teflon filter 

supportswith Viton-0-Rings, and 0.3 micron (99.9% retention), Whatman 8.5 cm, Type 934- 

I0 



AH, glass rnicrofiber filters; foam insulated, alurninumimpinger units with G o  (2) Greenburg- 

Smith and two (2) modified Greenburg-Smith glass impinger bottles, and a stainless-steel 

umbilical adapter with Type K (ChromeVAlumel) gas exit thermocouple; and a 90' umbilical 

with various interconnecting fittings, plugs and connectors. 

Sample pH levels were determined with EM colorpHast pH Strips with a 0 to 6 pH range. 

Impinger contents were purged with ambient air utilizing a Gast '/4 h.p. vacuum pump 

incorporating a Dwyer, Model RMA-23-SSV, Rate-Master Flowmeter (5-50 lpm range), and 

?A1' O.D. rubber tubing, regulators, interconnecting fittings and valves. 

EPAMethod 3A was performed using a Fuji, NDIR C0, Monitor and a California Analytical, 

Paramagnetic 0, Monitor to determine stack gas concentrations of CO, and 02,  respectively. 

U.S. EPA Method 3 was performed at the sampling location on January 20,2004, only, 

during runs 1 - 3 ofthe Method 13B and Method 101A testing to determine exhaust gas 

concentrations of carbon dioxide (CO,) and oxygen (0,) using a Bacharach, Duplex 

Fyrite Kit, Gas Analyzer (Orsat) 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 

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

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

certifications can be found in Appendix E. 
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Cyclonic flow checks were omitted at the Electric Arc Furnace Baghouse Stack sampling 

location 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 the sampling location. 

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

sampling phase of the testing program. 

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

fluoride and mercury testing are included in Appendix D 

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

The emissions test data collected during the field sampling can be found in Appendix A of this 

report. The particulate and gaseous emissions concentrations, rates and pertinent data are 

presented in the "Test Results Summary". 



5.0 ANALYTICAL PROCEDURES 

G I s 4  and GISA's affiliates and subcontractors utilize all current analytical procedures 

outlined in the following reference methods as listed in the U. S. Code ofFederal Regulations, 

Title 40, Part 5 1, Appendix M and Part 60, Appendix A: 

EPA Method 1 - Sample and Velocity Traverses for Stationary Sources 

EPA Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate 

(Type S Pitot Tube) 

EPA Method 3 - Determination of Oxygen and Carbon Dioxide Concentrations in 

Emissions from Stationary Sources 

EPA Method 4 - Determination of Moisture Content From Stack Gases 

EPA Method 13B - Determination of Total Fluordie Emissions from Stationary 

Sources (Specific Ion Electrode Method) 

EPA Method 101 A - Determination of Particulate and Gaseous Mercury Emissions 

An AND, Model EK-12004 Electronic Toploading Balance was used to weigh spent silica 

gel from the EPA Method 13B (Fluoride) and 10 1 A (Mercury) testing to determine, in part, 

stack gas moisture content. 

No analytical procedure errors occurred during the Fluoride and Mercury analyses phase of 

the testing program. 

All pertinent laboratory analysis 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 recovery and analysis, data reduction and 

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

procedures to assure maximum performance and accuracy. G/SA, and G/SA1s 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 600/9-76-005 

Quality Assurance Handbook, Volume 2, EPA 60014-77-027a 

Quality Assurance Handbook, Volume 3, EPA 600/4-77-027b 



7.0 CONCLUSIONS 

The baghouse serving the Electric Arc Furnace demonstrated an average Fluoride emission 

rate of 0.57 Iblhr during the compliance testing, which is 83.8% of the required EPA PM 

emission concentration limit of 0.68 Iblhr. The exhaust from the Electric Arc Furnace 

Baghouse demonstrated an average Mercury emission rate of 0.02 lblhr during the 

compliance testing, which is 100.0% of the required IDEM Mercury emission rate limit of 

0.02 Iblhr. 

The usefulness andlor significance of the emissions values presented in this document as they 

relate to the compliance status of the Electric Arc Furnace's operation based on process 

operating conditions shall be determined by others. 

For additional information pertaining to the testing program see Appendix Gat the end ofthis 

report. 
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APPENDIX A 

FIELD TEST DATA 



EPA METHOD 1 



S.A.T., u c  ~t 2,  ax 21 65, -, MO 65779 TEL/FAX (41 7) 282-61 40 

C T i t  st - C ~ L  3)Yrrwcl - C L ~  Pmject Plo,: 0 3 -7.-.%& 
- 

Source: EA F tkde: . I/&/&# / ' 

Flue Data: 

1.13. or dhih of h e  zuo in. 
Width of W e  (rect) N,R. in. 
Area of Rue 3 -  sq.R 
Equiwalent dia, De = 2LW 

(L+w) 
Traverse Points Determination: 

I L 3  m. $&/c> in- 
Number of dbmeters Number of diameters 

Diameters downsImam from disturbance 
rraverse Points Measurements: 
Zircular flue (Percentage of flue diameter) / Rect-angutat flue (Percentage of flue depth) 
Point No. 2 4 6 8 10 (3&' 

1 14-6/25-0 6.7/ 125 4-4/83 3.216-3 2615-0 2 14.2 
2 85.4/75.0 25-0137.5 14.6J25.0 10.51 188 8-21 15.0 6-71 12.5 
3 75.0/ 625 29.6 /41.7 19-41 31-3 14-81 250 11-81 20.8 
4 93-3187.5 7a4j58.3 =3/43.8 226135-0 17.71292 

8!5-4/75.0 67.7156.3 34.2/#-0 25.0137.5 
95.6 / 91.7 80-6 / 688 65-8 / 55.0 356 / 4-58 

89.5i81.3 77.41 65.0 64.4154.2 
8 96.8 / 93.8 
9 
10 
11 
12 

rraverse Points Dimensions: 

1 xu+ m. 
2 6 in. 
3 *3L in. 
4 V2, qti' in. 
5 Go-a h- 

7 in. 
8 in. 
9 in. 

10 in. 
11 in. 
12 in. 

97.9 1 95.8 
Sketch Of Flue 



EPA METHOD 3 



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

EPA Method 3 - Gas Analysis Field Data Sheet 

Date Fuel Type /LI,- i 3, 
IGS Analyzer I.D. # LJ& I ~ e a k  Check? / G - T p  

I , 
2 
3 

Average - 1 
7 - - - - - T  
-7- 

3 

- Average I 
COMMENTS: 

Page of 1 



EPA METHOD 13B 



Client STEEL DYNAMICS, INC. 

Plant Structural and Rail Division - Columbia C
i

ty, IN 

Date 011201M04 

Operator A. Perdue 

Probe Operator(s) D. Moore 

Control Unit No. 

Filter No. F-1 (Blank) 

Meter Y Front-half No. FH-1 

Project No GISA 04-T-247 

Unit Elecric Arc Furnace - BO (ES) -- Stack Area ( f l z )  312.20 

Ambient Temperature ( O F )  20 

Barometeric Pressure (inches Hg) 29.41J -- 

Static Pressure (+ inches H20) -0.30 ' 
%C02/ %02 0.0 /I 70.9 /' 

Condensate (milliliters) 3.6 / Silica Gel (grams) 9.6 

Test Time (24 hour) 090@1012 

D 11 114 1 2730 
Pretest Nozzle Cal 

A=0238" 

€3 = 0238" 

C = 0 2 3 8  

Avg = 0.238" 

/ 
IF % , &@$br;lniieniieniieniie % "" " , -  

2 -;,$ & ..g:dz~ 
-2 * 682 81 21% U1+&SI S I ~  

2 240 

2 310 

2040 

2330 

2 330 

2090 

1 930 

2 870 

2.1 10 

2 410 

2 750 

3 010 

2 580 

- 

2 

3 

4 

5 

6 

C 1 

2 

3 

4 

5 

6 

B 1 

2 

63 

61 

61 

62 

62 

62 

60 

61 

62 

64 

Y 
70 

70 

71 

77 

76 

76 

75 

74 

73 

72 

71 

139.8 0.914 2.532 53.912 I /  67.5 

/' 

d 

3 

4 

5 

6 

A 1 

2 

3 

4 

5 

6 

119 

120 

127 

140 

147 

158 

168 

154 

126 

117 

110 

132 

134 

-- 

0 730 

0 760 

0680 

0 790 

0 800 

0 730 

0.690 

1.000 

0 700 

0.780 

0 870 

0 980 

0840 

-- - -- 

138 

145 

153 

162 

171 

159 

144 

144 

Average Avg Sqrt Average Volume Sampled Average 

0 870 1 2660 

0 850 1 2.570 

0 860 i 2 630 

07" 0 860 1 zz 
0900 

0 910 

0840 

154 1 1100 

118 I 09= 

2 700 

2 790 

2 570 

3 290 

2 950 



lient STEEL DYNAMICS, INC. Project No. GISA 04-T-247 

lant Stnrctural and Rail Division - Columbia Crty, IN Unit Elecric Arc Fumace - BO (ES) Stack Area (ftz) 31 2.20 
pp 

late 0112012004 Ambient Temperature (OF) - 22 ,' 

)perator A. Perdue Barometeric Pressure (inches Hg) v 
robe Operator(s) D. Moore Static Pressure (+ inches H20) -OX/. 

5071 23 Nozzle Diameter (in.) 0.238 :ontrol Unit No. %C02 1 %02 0.0 I I ,,M.9 

itot Cp 0.84 Filter No. F-1 (Blank) Condensate (milliliters) 4.2 / Silica Gel (grams) 8.8 

leter Y 0.979 Front-half No. FH-1 Test Time (24 hour) 1050-1 21 4 

Average 

0.950 

0.980 

0.850 

0.870 

0.870 

1.000 

1 .m 
0.960 

0.920 

0.900 

0.81 0 

0.850 

0.840 

0.800 
0.760 

0.690 

0.640 

0.650 

0.750 

0.980 

0.730 

0.700 

0.770 

0.780 

Avg. Sqrt. 
I 

Average Volume Sampled 

70 

69 

69 

67 

66 

66 

67 

68 

68 

-2' 
69 ' 

69 / 
70 

7 1 

7 1 

70 

71 

71 

71 

71 

71 

Average 



S.A.T. , LLC Rt. 2, Box 2165, Wheatland, MO 65779 TEUFAX (41 7) 282-61 40 

EPA METHOD 12 FIELD TEST DATA 

:lient STEEL DYNAMICS, INC. 

'lant Structural and Rail Division - Columbia City, IN 

late 0112012004 

)perator A. Perdue 

'robe Operator(s) A. Perdue 

501 123 Nozzle Diameter (in.) 0.238 :ontrol Unil No. 

'it& Cp 0.84 Filter No. F-1 (Blank) 

deter Y 0.979 Front-half No. FH-1 

Project No. GISA 04-T-247 

Unit Elecric Arc Fumace - BO (ES) Stack Area (ftt) 31 2.20 
Ambient Temperature (OF) 30 

Barometeric Pressure (inches Hg) 29.41 

Static Pressure (? inches H20) - -0.30 

%C02 I % 0 2  0.0 1 20.9 

0.1 Condensate (milliliters) Silica Gel (grams) 9.0 

Test Time (24 hour) 1 250-1 400 

Average Avg. Sqrt. Volume Sampled Average Average 

Post-Test Nozzle Cal: 

A = 0.239" 

B = 0.238 

C = 0.238 

Avg. = 0.238" 





S.A. I .  , LLC Rt 2, Box 2165, Wheatland, MO 65779 TELIFAX (417) 
--- -- -- ---- 

. .  - 

,--? 

E P A - M ~ ~ ~ O ~  1 3 ~  (F) Testing - Field Data $ 
22. ,? 

- . A 
- 

, i ' , , 8 
' L . *  . , - 

2 - ,~  . - . -. . . - . -. - . - - 
' Run # 7- sampling ~ocation & f l ~ r ~ E r  

Client S b c  , Project # - 231 - f Schemat~c of Stack Cross Sect~on 
plant Ce\u , - ,hs  CIA ,, un't E- h q ~ S e -  - 

Date o L ZQ ( o L( I Site Cb (un\b,~ C t ry  
Meter Operator ALP- 
probe operator Y c  M&mcl 

- 

Control Unlt # 501 17' F!rstJavgrse po~nt all the way In Out - 
F~lter Oven # \ o \ I 

- 
lns~de ~~mension(s)  Port ~ i m e n  Gas F ~ O W  

lmpmger Un~t # G SA 5 (In ( ~ n  ) D~rect~on 
~ l t o t  # P M ~  _ Diameter 2dD Dla - In - 
Pltot ~ e a k  Check ln~tial L W L Out 
DGM ~ e a k  Rate Before 0 CFM @ I ~ - H ~  Fllter Sample # 
DGM ~eak- ate ~ f t e r -  - ~3 CFM-@ ' In H g  FH . . ~ B H  . - . sample - . .- - . # 
Stat~c Pressure (* In H20) - 70 l n~ t~a l  Dl H20 Volume ( 

1 

Traverse 
Pomt Number 

4 
5 
'l 
S 
b 

4 I 
2 
3 

G 

P t 
3 
1.I 
b' 

Stop- 
watch 
Time 

~ l n u t &  / 
Sample 

& 
2 .5 
5.0 
79 5 

10 4 
r2.5 
15. a 
17,s 
LO. 0 

Averages / Totals 

Stack 
Gas 

Temp 
Ts 

- - 

i Orifice 
1 Meter 

Velocity Pressure 
Head D~fferent~al 

Delta Ps / Delta H 

1 Dry Gas Meter 
Sample Volume Dry Gas 

i Vm (Ft3) Meter 

heet 

Amb~ent Temperature (OF) - - 2 1 Barometric Press ( ~ n  Hg) 2.9, c( 
Assumed ~o is ture  (%) 3 /calculated Moisture (%) 

NE<lF#_ --@-s 23-3 -- . !probe Length (ft -4 
Nozzle Di_am$er (~n_)_- . 2 probe-iiner ~ Z e r ~ a l  C , -_- -- ..- 

Nozzle Mater~al S 3 / ProbeHeater Settlng (OF) 2 3 5  
Probe # f ' ~  I 

1 Oven Heater Setttng ( O F )  

I G S B a g # f R L  - I IGS Analyzer # c .  _ -  _. 
%C02_  _-Q~, % 0 2  condensate (mllg) c j  - -- -- . 
Sil~ca Gel (g) o-~g - \ ~otaT~ic-(ml) ,S 
FH Dl H20 Rmse (ml) ' ,-cp BH Dl H20 ~ i n s e  ( m l k ~ ~  - 

Start Time (24 Hour) 10 : 70 /Stop Time (24 Hour) 12 : /t( 1 

I 
Probe 
Liner Outlet Pump 

Notes 
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EPA METHOD 1OlA 



3.A. I .  , LLC Rt. 2, Box 2165, Wheatland, MO 65779 TEUFAX (41 7) 282-61 40 

Client STEEL DYNAMICS. INC. Project No. GJSA 04-T-247 
- - -- -- p~ ~ 

Plant Structural and Rail Division - Columbia Crty, IN Unit Electric Arc Furnace - BO (ES) Stack Area (f12) 31 2.20 ' 
Date 01/M/2004 - Ambient Temperature ("F) 20 

Operator B. Peyton Barometeric Pressure (inches Hg) 

Probe Operator A. Perdue Static Pressure (k inches H20) 4.30 

Control Unit No. Nozzle Diameter (in.) 0.218 J %C021%02 0.0 /I / 20.9 

Pitot Cp Filter No. M B R 1  (Blank) Condensate (milliliters) 9.0 Silica Gel (grams) 16.1 

Meter Y 0.997 . Front-half No. NIA Test Time (24 hour) 0850-1 058 

I 

Average 

f No. M24R 

0.980 

0.850 

0.900 

0.950 
0.960 

1.100 

1.030 

1.100 

1 .ooO 
0.970 

1.010 

1.01 0 

1.000 
0.970 

0.900 
0.850 

0.870 

0.810 

0.91 0 

0.900 

0.91 0 

0.890 

0.770 

Avg. Sqrt. Average Volume Sampled 

50 

51 

52 

52 

52 

54 

54 

54 
54 

54 
54 

Z' 
56 
56 

56 

58 

60 

60 

60 

60 

60 

60 

60 

-- - 

Average 

Pretest Nonle Cal: 

A = 0.218 

B = 0.21 9" 

C = 0.218 

Avg. = 0.21 8 



S.A.T. . LLC ~ t .  2. BOX 2165. Wheatland. MO 65779 TEUFAX (41 7) 282-61 40 

client STEEL DYNAMICS, INC. Project No. G/SA 04-T-247 

Plant Structural and Rail Division - Columbia City. IN Unl  Electric Arc Furnace - 8 0  (ES) Stack Area (f12) 31 2.20 

Date 01/20/2004 Ambient Temperature (OF) 22 , 
Operator B. Peyton Barometeric Pressure (inches Hg) 29.41 C/  

Probe Operator A. Perdue Static Pressure (% inches H20) -0.30 / 
Control Unit No 6091 98 Nozzle Diameter (in.) 0.21 8 /' %C02/%02 0.0 ( / 20.9 / 

Pitot Cp 0.84 Filter No. M B R 2  (Blank) Condensate (milliliters) 8.0 ( Silica Gel (grams) 17.7 

Meter Y 0.997 Front-half No. N/A Test Time (24 hour) 121 2-1 425 

Average 

f No. MZ9-R; 

0.980 

1.050 

1 .010 

0.880 

0.750 

0.750 

0.780 

0.830 

1.050 

0.970 

0.900 
0.870 

0.850 

0830 

0.800 

0.810 

0.890 

0960 

0.800 

0.830 

0.91 0 

0.800 

0.940 

0.930 

Avg. Sqrt. Average Volume Sampled / Average 



Ambient Temperature ("F) 32 

A. Perdue Barometeric Pressure (inches Hg) 29.41 / 
Static Pressure (a inches H20) . -0.30 ., 

5071 23 Nonle Diameter (in.) 0.21 8 ontrol Unit No. %C02 I %02 - 0.0 45 , m . d  
Filter No. M29R2 (Blank) Condensate (millil?ers) 7.9 t/ Silica Gel (grams) 17.7 

Front-half No. NIA Test Time (24 hour) 1 430-1 640 

Average 
-- 

Avg. Sqrt. 
- - 

Average G h n e  Sampled Average 

Post-test Nonle Cal: 

A = 0.21 8 
B = 0.21 V' 

C = 0.218" 

Avg. = 0.21 8" 
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APPENDIX B 

PROCESS OPERATING DATA 



EAF PROCESS DATA 



Page 1 of 1 

Subject: RE: Hg, F Production data 
Date: Sat, 28 Feb 2004 09:43:51 -0500 
X-MS-Has-Attach: 
X-MS-TNEF-Correlator: 
Thread-Topic: Hg, F Production data 
Thread-Index: AcPplUsyXmASn9+4QJ+ftLrQRep7DwUM+K8w 
From: <barry.srnith@stld.com> 
To: <guenther@mail.icongrp.com>, 

cgsal @myvine.com> 
X-Alligate-In: Passed - Adult: 0 (Req: 18) Spam: 10 (Req: 18) Tot: 10 (Req: 22) 
X-Alligate-QueueFile: 006509141 .dta 

Fred, 
I understand that Kevin Bort forwarded the 1/2012004 EAF Heat Record logs for inclusion in the stack 

test report. Based on the EAF Heat Record logs, here is the production data specifically for each run. (Tons 
produced) 

Fluoride 
. Run 1 8:58 - 10:12 162.0 Tonslhour 

Run 2 10:50 - 12:12 160.3 Tonslhour 
Run 3 12:50 - 14:OO 188.5 Tonslhour 

170.3 Tonslhour average 

Mercury 
Run 1 8:45 - 10:58 171.4 Tonslhour 
Run 2 12:12 - 14:25 177.4 Tonslhour 
Run 3 14:30 - 16135 120.9 Tonslhour 

156.6 Tonslhour average 

Barry Smith 
Environmental Engineer 
Steel Dynamics, Inc. 
4500 CR 59 
Butler, IN 46721 
(260) 868-81 85 
(260) 868-8058 fax 
barry.smith@stld.com 



PROCESS INFORMATION - FIELD DATA SHEETS 



Date ,/ -aq -0 r 
Crew ) /g 

EAF Heat Record 
Furnace d 

f 3 ~ d S T  1st Helper b ( c  L L , ~  
J 

f i o i u d  Start Fmsh Operatmg Events Mlnuteq 

2~~ Lw 332 Wq '( C ~ % Y L , J  

q,?m 
0 
/-t. d / L  

13fij2 1 ql fleL-. @d 
/ 

1 fy5-J~ 

- - 

a a?/ 
n/8 7 7  
3 0 ~ 7  

I I I J I 

Electrodes Total Minutes Misc Delays 

A phase AddlSlip Total Minutes AddISlip Electrodes 

B phase AddISlip Total Minutes Refractory Repair 
I I I I 

(C phase I ~ d d l s l i ~  I Total Minutes Scrap Charging 



S&elkQmamics- 
EAF Heat Record 

Heat # 

MHW 1st / Total 

Power On I sVTotal /Ta~-Tal 

0 2  (scf) I st1Total 

Ini C (Ibsl 7sUTotal 

Charge C (Ibs) - 
Lime 1 stfTotal - 
Olivine 1 strrotal 

DoloLimeIsVTotal --- 

Ladle LimeIMaO 

Tap C (wt%) 

Tap Temp (degF) 
Slag Rating (1-5) 

l=liquid 5=thidr foam 

Ladle tare wt (Ibs) 

Tap wt actual (Ibs) 

Tap Time / Ladle # 

'atch FCE (YIN) 
9rea(s) Patched 

12 o'clock = taphole) 

sun # I  Lbs Used 

3un#2 Lbs Used 

3ottom Patch Lbs Used 

Crew &A 

Furnace @H%, 
1st Helper , k%L& 

Start Finish Operating Events Minutes 

Form F1550-002-001 Rev. 1 1211 5/03 

Total Minutes Misc Delays 

Total Minutes AddIS l i~  Electrodes 

Electrodes 

phase 

phase 

ohase AddISl i~ 

AddISlip 

Addislip 

Total Minutes Refractory Repair 

Total Minutes Scrap Charqinq 



Crew /+ 

EAF Heat Record 
/ - 

Supervisor ,( / k ' y  

Start Finish Operating Events l ~ i n u t e  

Gun #I  Lbs Used 

Form F 1 550-002-001 Rev 1 1 211 5103 

Electrodes j 
I 

Total Minutes Misc Delays 
I I 

phase l ~ d d i ~ l i ~  I Total Minutes AddISlip Electrodes 
I I I 

phase ( ~ d d l s i i ~  ( Total Minutes Refractory Repair 
I I I 

phase l ~ d d i ~ l i ~  / Total Minutes Scrap Charging 1 



c9 t~ !  Bpzmics- 
EAF Heat Record 

Scrap wt 1 sV2nd (lbs) -5 

MHW 1 st / Total I 
Power On I st/Total /Tap-Tap 

Inj C (Ibs) IsUTotal I 
Charge C (Ibs) / '  77 

Lime IstITotal &- 

Olivine 1 strrotal 

Dolo Lime I stTTotal 577f 

Ladle LimeIMgO 

Tap C (wt%) 

Tap 0 ( P P ~ )  

Tap Temp (deg F) I 
Slag Rating (1-5) 

T ~ D  Time 1 Ladle # 

1[12 o'clock = laphole) I 
Gun # I  Lbs Used 

Gun#2 Lbs Used 

Bottom Patch Lbs Used 

Crew f l  

Supervisor 

Furnace 

Electrodes Total Minutes Misc Delays 
I IA phase l ~ d d i ~ l i ~  ( Total Minutes AddlSlip Electrodes 

I 1 I I 
B phase AddlSlip Total Minutes Refractory Repair 

C phase AddISlip Total Minutes Scrap Charging 

Form F 1550-002-00 1 Rev. 1 1211 5/03 



steel lQm#.#im- 
EAF Heat Record 

MHW 1st / Total 

Inj C (Ibs) 1 stTTotal 

Charge C (Ibs) p9.L 
Lime 1 st/Total .. 4 2 6  

Olivine 1 stlTotal 

Dolo Lime IstRdal  3'3h/ 

Ladle Lime/MgO 

Ladle tare wt (Ibs) 

Tap wt actual (Ibs) 

Tap Time I Ladle # 

Patch FCE (Y/NI 

I Area(s) Patched 

(12 o'clock = taphole) 

Gun #I Lbs Used 

Gun#2 Lbs Used 

Bottom patch Lbs Used 

Crew /7 

Furnace /kdt 

Electrodes 1 Total Minutes Misc Deiays 

Total Minutes AddtSlip Electrodes 
- ,  

Total Minutes Refractory Repair 

utes Scrap Charging 



Date 

Crew /9 Smf L?jmmi@* 
EAF Heat Record Supervisor ,&?///y 

Furnace /%"A 

MHW 1 st / Total 

Power On IsVTotal /Tap-Tap 1 
I 

0 2  (scf) lstrrotal 

Inj C (lbs) IsUota l  

Charge C (Ibs) - 

Olivine 1 sUTotal 1 
Dolo Lime IsVTotal - 

I 
Ladle LimeIMgO I 
Tap C (wt%) I 

Tap Tei?i 'degF) 
Slag Rating (1-5) . 
Ladle tare wt (Ibs) 1 

Electrodes Total Minutes Misc Delavs 

Gun # I  Lbs Used 

Gun#2 Lbs Used 

Bottom Patch Lbs Used 

Total Minutes AddISlip Electrodes 
I i I 

phase AddISlip Total Minutes Refractory Repair 1 
phase IAddl~l ip  I Total Minutes Scrap Charging I 

Form F1550-002-08 1 Rev 1 1211 5103 



EAF Heat Record 

Date 1-28- - @ L /  
Crew 8 
Supervisor ,@ & 
Furnace / 2 / d  

Form F1550-002-001 Rev. 1 1211 5!03 

/3d ,  I st Helper ?& f i & j 4  

Tap Temp fdegF) 
I 

Gun # I  Lbs Used 

Gun#2 Lbs Used 

Operatmg Events Heat # 

Scrap wt 1 stJ2nd (lbs)'% 

MHW 1st / Total 

Power On I strrotal /Tap-Tap 

0 2  (scf) I st/Total 

I ~ J  c ( I ~ s )  IstTTotal 

Charge C (tbs) f92 
Llme Istrrotal ..5'/257 

Olivine 1 st~Total 

DOIO Lme I strrotal &3/fC 

Ladle L~melMgO 

Tap C (wt%) 

Tap 0 (ppm) 

Mtnutez Start F ~ n ~ s h  gkT c(61 7 
3.74/3~7 

q j - ~ /  70 

1 ?~:?01 3 7 
/$>/70 

A 9'5-5- 

7 
9% 2'5' - 
&- 3 &f 
F& 
* 0 9 7  - 
uL/f 



* \ m i = -  
EAF Heat Record 

Date / / A  p/d L/ 
Crew /Q 
Supervisor @ 
Furnace ,&44 

Lime IstlTotal .57&9 y-2- @-0 

Olivine 1 strrotal 

/ 3 T b  1st Helper 2&21 

Dolo Lime I stlTotal5- 1 
I 

t 

Heat # 

Scrap wf I stl2nd (Ibs) +5 

MHW 1 st / Total 

Power On I stlTotai /Tap-Tap 

0 2  (scf) IstJTotal 

Inj C (Ibs) IstlTotal 

Ladle LimelMgO 1 I 
Tap C (wt%) 1 #Ef  1 

Charge c ( I ~ s )  877 997 - 

&fl k i / f  
7&e7 

1 ~/q f$ -c  
1 ~ ~ 1  vc 

1 7L&> 

75%- 

Tap 0 (ppm) 1 10' 1 
Tap Temp (deg F) 
Slag Rating (1 -5) 2 

Start 

1:liquid 5=th1ck foam I /' I 
Ladle tare wt (Ibs) 1 73 d 1 

Finish 

Tap wt actual (Ibs) JAY- 47' , , 

Tap Time / Ladle # 7+13 1 4 
I f 

l ~ u n  # I  Lbs Used l-----l 

Operatrng Events 

I ~ u n # 2  Lbs Used I ( E 
I 

, 

Minutes 

Electrodes Total Miiiiiies Misc Delavs 

i phase AddlSlip Total Minutes Add/Slip Electrodes 

3 phase AddISlip Total Minutes Refractory Repair 

: phase AddlSl i~ Total Minutes Scrap Charaina 

Form F1550-002-001 Rev. 1 72il5iC3 



Date 2 0 -  

Steelmisw EAF Heat Record 

I 
lnj C (Ibs) IsUTotal 

Charge C (Ibs) x97 
Lime IstfTotal .-es 
Olivine 1 sLTotal 

Dolo Lime IsVfotal 9372 

Ladle Lirne/MaO 

Tap C (wt%) 

Tap L) (pprn) 

Tap Temp (degF) 
Slag Rating (1 -5) 

Ladle tare wt (Ibs) 

Tap wt actual (Ibs) 

Tap Time / Ladle # 

Patch FCE (YIN) 
Area(s) Patched 

(12 o'clock = taphole) 

Gun # I  Lbs Used 

Gun#2 Lbs Used 

Bottom Patch Lbs Used 

Crew 

Supervisor A7-* 
Furnace fi& 

I 

Electrodes I Total Minutes Misc Delays 

A phase AddlSlip Total Minutes AddISllp Electrodes h 
I I 

Total Minutes Refractory Repair 
I )J I I g Total Minutes Scrap Charging 

Form F1550-002-001 Rev. 1 1211 5103 



e> nee lmmi i r r -  
EAF Heat Record 

Heat # 
/ 

Scrap wt lsV2nd (Ibs) 

MHW 1 st I Total 

Power On I st/Total /Tap-Ta 

0 2  (scf) IsVTotal 

Inj C (Ibs) IsVTotal 

Charge C (Ibs) gF 7 

Lime IsUTotal ,J--)J< 

3livine lst/Total 

3010 Lime l s V T o t a l ~ 3 ~  

-adle LimelMgO 

rap C (wt%) 

rap 0 ( P P ~ )  

rap Temp jdegF) 
Slag Rating (1-5) 

=liquid 5=thick foam 

-adle tare wt (Ibs) 

-ap wt actual (Ibs) 

-ap Time I Ladle # 

'atch FCE (YIN)  
\rea(s) Patched 

12 o'clock = taphole) 
- -- - 

;un # I  Lbs Used 

;un#2 Lbs Used 

{ottorn Patch Lbs Used 

Crew /? 
Supervisor fl ~$8 
Furnace pz/&/ 

Form F1550-002-001 Rev. I 121'1 5/03 

13L. 70 1st Helper 7, M, 
&&-? C start 

R2.1cw &?@8 
I 

4/j& 

Total M~nutes Mlsc Delays 

Total Mmutes AddISl~p Electrodes 
I 

Finish 

35.'?/ "/ 8 

~75.2 b 2 

2x6 1 

7 0 -  
$2 c c ~  
53tY 
tm 

.. '9 $7 - 
LdY+ 

2 1 

3 
74 $- 

/It Y 2, 

r I 1 

Electrodes 

A phase 

Operating Events 

AddISlip 

M~nute: 



Date / % d - & y  

Crew 4 
Supervisor ,,-&?H see1 lQimamfa- 

EAF Heat Record 
Furnace f l ) / f f /z 
1st Helper 

I I 1 
Heat # 

Scrap wt I stl2nd (Ibs) 

MHW 1st /Total 

Power On 1 strrotal /Tap-Tap 

0 2  (scf) I st/Total 

Inj C (Ibs) IsVTotal 

Start 1 ~ i n i s h  1 Operating Events I ~ i n u t e ?  
I I I 

Charge C (Ibs) 905 I 
Lime 1 sffTotal .db&3 1 

I 
Olivine 1 s f lo ta l  1 
Dolo Lime 1 sflotal ~371 
Ladle LimelMgO ! 
Tap C (wt%) I 

l=liqu~d 5=thick foam I 
I ~ a d l e  tare wt (Ibs) I 
Tap wt actual Ibs) 

Tap Time I Ladle # t 
Patch FCE (YIN) 
Area(s) Patched 

Electrodes I Total Minutes Misc Delays 

Slip Total Minutes AddlSlip Electrodes - I Gun # I  Lbs Used 

Gun#2 Lbs Used 1 i phase I ~ d d / ~ l i ~  1 Total Minutes Refractory Repair 
I I I 

lBottorn Patch Lbs Used I : phase ( ~ d d l ~ l i ~  I Total Minutes Scrap Charging 

Comments: p 

i 

Form F1550-002-001 Rev. I 1211 5/03 



See1 @mimics- 
EAF Heat Record 

Date - OL/ 

Crew /p 
Supervisor f l  df 
Furnace /z/& 
1st Helper & A. 

I I I 
start  Finish Operating Events Minutes 
I 
! 

Form F 1550-002-001 Rev. 1 12il5i03 

Electrodes Total Minutes Fvlisc Delavs 
- 

4 phase AddtSlip Total Minutes AddlSlip Electrodes 

3 phase Add/Slip Total Minutes Refractory Repair ' ' 

phase AddISl~p Total Minutes Scrap Charging 



Stee/Dptamics- 
EAF Heat Record 

1-2c-o$ ,  - 
Date 

Crew 4 
Superv~sor & 
Furnace /%a 
1st Helper /?A /f;7 

Start 

Electrodes ) -I--+ I Minutes Misc Delays 
I I I 

(!2 o'c!ock = taphole) 

r phase I A d d l ~ l i ~  I Total Minutes AddlSlio Electrodes I 

Finish 

Gun #I Lbs Used 

Gun#2 Lbs Used 

Bottom Patch Lbs Used 

1 phase IAdd/~l io  I Total Minutes Refractorv Reoair I 
- 

- 

Operating Events 

Comments: 

r'flR8 
9 f2hd 

Form F1550-002-00 I Rev. I 12/15/03 

Minute: 

: phase AddISlip Total Minutes Scrap Charging 



SYeieI Oynamiis- 
EAF Heat Record 

I 
Heat # 

'32 S c r a ~  wt Ist/2nd 11Ss) 

MHW 1 st I Total 

Power On 1 stTotal n a ~ - T a  

0 2  (scf) Ist/Total . 

Inj C (Ibs) IstTTotal 

Lime 1 st/Total /fiv-T 

Olivine 1 sVTotal 

Dolo Lime I s t ~ ~ o t a 6 - 3 P 7  

Ladle LimeIMgO 

Tap C (wt%) 

Tap Temp (degF) 
Slag Rating (1-5) 
I=liquid 5=thick foam 

-adle tare wt (Ibs) 

Tap wt actual (lbs) 

Tap Time I Ladle # 

'atch FCE (YIN) 
Area(s) Patched 
3" 
I L  o'clock = :qhc!e)  

h n  # I  Lbs Used 

hn#2  Lbs Used 

3ottom Patch Lbs Used 

- 
Start 

Date / - L Q - o ~  

Crew /kl 

Supervisor /A? e 

Furnace 
v 

I st Helper 74 A?# 
Finish Operating Events Minute: 

Electrodes Tctal Minutes Misc Delays 

phase AddlSlip Total Minutes Refractory Repair 

phase Addislip Total Minutes Scrap Charging 

Form F1550-002-0171 Rev. 1 1211 5/03 



Date / -A0-@ .j 

S b f & m m i ( ~ ~ -  
EAF Heat Record 

crew .P 
Supervisor ,& .& 

Furnace A%& 

Heat # 
I 

Scrap wt 1sVZnd (lbs) 

MHW 1 st / Total 

Power On I st/Total /Tap-Tap 

02 (sc9 1 sVTotal 

Inj c (~bs)  I st/Total 

Charge C (Ibs) y 

,me 1 stITota1 

311v1ne 1strrotal 

l o l o  Lime I st/~ota~----- 

-adle L~melMgO 

rap c (wt%) 

rap o (ppm) 

rap Temp (degF) 
Slag Rating (1 -5) 
=ilquld 5=th1ck i0dm 

-adle tare wt (Ibs) 

J&fr // 2 5 - start Finish Operat~ng Events M~nutes 

2 c 2  ztz '  7 d . W  
' 

u? ,X /?>-f -=* / ? ~ 4  & 
/ 'la 15s' 

1 'd %Ad 

Lt7~ 3 

/fly 
- 
---- 

5-5373'- 
?idr 

1 d 4  

\ 179 
~ J Y  1 

3 
7 'L '7 1 

rap wt actual (ibs) 

rap Time / Ladle # 

'atch FCE (YIN) 
4rea(s) Patched 

;un#2 Lbs Used I I B  phase I ~ d d / ~ l i ~  I Total Minutes Refractory Repair 

172, ' / 3 / '  
aumy 1 

12 o'clcck = laphcie) 

h n  #I  Lbs Used 

3ottorn Patch Lbs Used I C phase AddISlip Total Minutes Scrap Charging 

Electrodes Total Minutes hlisc Oelays 

A phase Add/Slip Total Minutes AddISlip Electrodes 
I 

Form F1550-002-001 Rev. 1 1211 5/03 



Crew Js  
EAF Heat Record 

Heat # 

MHW 1st / Total 1 
Power On I stTTotal ITap-Tap 

- - 

Ladle tare wt (Ibs) 

Tap wt actual (Ibs) 

Tap Time / Ladle # 

Patch FCE (Y/N) 

Area(s) Patched f 
Gun # I  Lbs Used 

Gun#2 Lbs Used 

Bottom Patch Lbs Used 1 

Supervisor kyl 
Furnace r /  

Inj C (Ibs) IsUTotal I 
Charge C (Ibs) 

Olivine IsVTotal C 

[l=liquid 5=lhick foam I 

Comments :  
C 

/33 8 % 
8 Start 

Juaq 

1 0' 79 .% a , a  
l l Y 7  I @E?(S~ &JY? 

$7 7 5 6 5 ~  dW-\ 
- 334C 

98 2, 
.Q2m 
/ 

5~060 

# -m 
< o x  
7 7d 

2776 
3 I 

7 2  
137 .3  /H,/Co 

Form F1550-002-001 Rev. 1 1211 5/03 

Finish 

ol~ ja  
p-6 
$047 

Total Minutes Mlsc Delays 

Total Mrnutes AddtShp Electrodes 

1st Helper Lyq,cfl 

Operatrng Events 
I 

w l c h  

f l d ~  
z d  

Electrodes 

M~nute: 

A phase AddISi~p 

B phase 

C phase 

AddlSl~p 

AddIShp 

Total Minutes Refractory Repa~r 

Total Mrnutes Scrap Charg~ng 





APPENDIX C 

LABORATORY ANALYSIS AND CEM ANALYTICAL DATA 



FLUORIDES ANALYSIS 



Feb 0 6  0 4  04 :31p  Jon & Michelle Laliberte 3 3 0- 7 2 3- 0 6 4 5  P -  1 
DATaCHEM LABS P&E 02/04 

02/86/2004 14:17 5137335347 

Submitted TO: Michell e LaLiberty 
SAM1 
7314 Egypt R d .  
Medina, OH 4 4 2 5 6  

TEST REPORT 
Page 1 of 3 

2/6/04 

Reference Data: 
Client Sample No.: 

P.O. No.: 
Sample Location: 
Sample T y p e ;  
Method Reference: 
DCL Set ID No.: 
DCL Sample LD No.: 
Sample Receipt Date: 
Preparation Date: 
Analysie Date: 

Edercury 
SDI R1 Container#I,lA through 
SDX Blank Container #1,1A 
04 -T-247 
GjSA 0 4  -T-247 
Liquid 
EPA Method lOlA 
04-S-0309 
0 4 - 0 1 6 4 9  through 04-01652 
0 1 / 2 3 / 2 0 0 4  
0 2 / 0 2 / 2 0 0 4  
02 /03 /2004  

Sample condition was acceptable upon receipt except where noted. 

The samples w e r e  prepared and analyzed i n  accordance with EPA 
method lOlA using a CETAC Mercury Analyzer M-60OOA. 

The results are provided in the enclosed data table. Result6 
relate o n l y . t o  the items tested and are not blank corrected unless 
indicated in the data table. 

This report shall not be reproduced except i n  full, without the 
written approval of t h e  laboratory. 

Stephanie wilcox 
Analyst 

4300 GXNDALEJHLFORD R O N  
CINCINNATI. OHIO 46243706 
513 7 S S X X .  FAX 513 733-5347 



TEST REPORT 
Page 2 of 3 
04-S-0309 

Results 
Mercury 

C l i e n t  # 
SDX R1 Container#l 
SDI R2 Container#l 
S D I  R3 Container#l 

SDI Blank Container#l 

I I 1 1 RP& 2 .O 1 
ND = not  detected at or above the reporting limit (RPL) . 
LCS = laboratory control sample. 
MS/MSD = matrix epike/matrix sp ike  duplicate. 

D C L #  
04-01649 A1 
04-01650 A1 
04-01651 A1 
04-01652 A 1  

Sample 
A 1  
A 1 
A l 
A 1  

1 6 .  
ND 

I i I 

% Recovery 
% Recovery 
% Recovery 

~tephanie Wilcox 
Analyet 

~cg/-m?le - 
4 . 0  
16 - 
ND 
ND 

1 

SDI R1 Container#lA 
SDI R2 ~ontainer#IA 

Reviewer 

A2 04-01649 A2 
A2 I 04-01650 A2 

SDI R3 Container#lA 
SDI Blank Container#lA 

1 

Prep Blank 
LCS 

04-01649 A 1  MS 
1 04-01649 A l  MSD 
1 

A2 04-01651 A2 
A2 1 04-01652 A2 I 

M3 
97. 
124. 
124. 

-1 

13 
ND 
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Michelle Lalibwte 
SAM1 

LABORATORY REPORT 

Report Date: 
Lab 1.D.: 

TECHNICAL INFORMATION: 

Testing was performed according to EPA Method 138 as requested. 

Authorized Release of Data 

illener, Technical Manager 

P.O. Bax 51610 
K~oxrf& RI 37950.1610 

111 855.546.7109 
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tABORATORY REPORT 

Michelle Laliberte 
SAM 
7314 Egypt Rd 
Medina OH 4425% 

Report Date: M106/04 

Pwchase Order #: 04-T-247 
Fax Number: 330-723-0645 

.. . . . . .  ........... .... . .  .... ... - -. - ..-.,- - - ..... . . -. 
........ .. . . . . .  . LAB ID ANALYSIS - ..- .. - - ...... - -- 

SDI FR-3 . S-4622 Fluorine 0.24 mglt 
.......... -- ........ - . - . . .  

SDI F Blank S-4623 Fluorine -- . . . .  . - . - . . . . .  
< 0,2 

...... - - ---.- ..... msn - - - - . . - . 



APPENDIX D 

REAGENT AND GAS CERTIFICATIONS AND MATERIAL SAFETY 

DATA 



D.I. WATER 



Hz0 [-.W.lb.O 

awl- 
IJl l rav i r~ !et  A b s o r b a n c e  Of 

& p ! ~ i ~ ' $ ~ @  ('1 0.001 
HL: .dud a f t e r  L v a p o r a r ~ o n  lppm - - -..--.-- 

m i 9 l l i c 3 l o  of A c t u a l  L o t  Unalysk 
kd lvh ln  Uom Rfiquesl 

LO'I' NU, 9EilgO9 
Dale l iec 'd  I I CAS 7732-18.5 
Tlrls we?!;.! ~irod;,r l Is ~ackaued undel 
condlions O i  t x l r w e  cleanliness. Becwss 
bolh uhmical a d  baclsr~oloaical 
cull~a:nlilal~nll can occur l h rwah  normal 
hal!dlind mi usc. 11 15 recommended that 111s 
user ab:;cwe exlranic cars In all opsnlng. 
Lransier, and closino ooeralions 

D;.l,.rr;~lned uslno a Walsrs Associates 
Mudcl ALC 204 1.C: Model 440 UV.VIS 
deleclar at 254 om. 0.02 a u k  25 crn x 4 6 
mm ~d 7orbax ODS column. mobile ohare, 
linear oradlenl lrom 1W9b waler to 1W% 
aceton~l~~le al a 1818 o l  546 per rnlnule; liow 
rate. 2.0 ml m r  minule. 

FILTERED T H R O U G H  A 
0.1 MICRON FILTER 

Fa,, l a w n  Nrvi Jersev O i410  FL.05.0588 ' NO NFPA L l S T l N D  

H,O F.!A 1S.c! 

Suecificaiion~ 
Ul l r av i o i e l  A b s c r b a n c e  of 
L a r g e s l  Eluted ptdk (') 0 001 

Cs r t i f i ca l e  o f  A c t u a l  L o t  Ana l ys i s  
Ava i l ab l e  Uoon R e a u e s t  

LO'Y NO. 994256. 
Dale Rec'd I I GAS 7732-18.5 
Th~s sDeclaI DrOdUCl IS Dackaaed under 

conlammalion can occur thlouqh normal 
haodlina and use, i t  Is recommended lhal Ihe 
user observe erlreme care In all openlng. 
translei, and closina ooeralions 

deleclor at 254 nm 0 02 auls 25 cm x 1 6  s 

Fisher 
@hen7Alerto 
Guide G 

Res idue  a f t e r  F v a p o r a t i o n  lppm 
SAFITY Con[ 

cor~d~l~ons n l  extreme cleanllness Bccause 
bolh Chemlcal and baclerlOloalca1 

household use. z a 
0 

Oelermlned uslnu ' a  Walers Ar:oc!a!es 
Model ALC 204 LC: Model 440 UV.Vlb 

&n I d. Zorbax 0 0 s  column: moblle Dhasc. 
lhneal oradlenl lrom I M H  waler lo 1W0h 
acelonitrlle al a rale 01 5% per minute: liow 
rale. 2.0 ml per mlliule + 

FILTERED T H R O U G H  A 
0.1 M I C R O N  F I L T E R  

SaleCole@ B 
Q un ucPA I ISTINT. 

Fa~r  Lawn New Jetsey 07410 fL-05.0588 
 mad^ ln U S  A 12011796 7100 -- 

8," I,,," ..."....- 



SULFURIC ACID 
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.q ~urrtrvom m r z w q m  Xur err uz . w - . o e ~  x w r  t s r m a  rtow r o i  w T a m u - w  
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POTASSrUM PERMANGANATE 









30% HYDROGEN PEROXIDE 





HYDROCHLORIC ACID 
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APPENDIX E 

CALIBRATION DATA 



CONTROL UNIT # 507123 



Pretest Calibrations 



1 APEX INSTRUMENTS METHOD 5 (MSCO-SET) ORIFICE SET CALIBRATION 

Callbralion Intormallon Callbrallon Condltlona FaclorSlCOnvenlons 

Orlrlce Series 

Sorial Number Baromatric Pressure 747.0 mm H Sld Press mm H 

Meter Qamma 0.99450 Theoretical Crlllcal vacuum' 352 6 mm HQ 0.386 Wmm Hg 

Calibration Technlclan LP 

Average 

'The Critlcal Orlrlce Coelficlsnt, K', In Engllsh unlls, (llkDR" )l(ln.Hp'mln). 
'The Crltlcsl Oriftce Coelficlenl. K', in Melrlc unlls, (m*K'")l(mmHg'mln). 

Callbratlon Dala 1 ResuIU 

1 -- 
2 

3 

6.466E.04 0.7782 

-0.09 

0.05 

0.04 

Average 

OM 63 

Oh163 

OM 63 

I cortify lhal Ine above Orifice Sel was calibrated In accordance w~lh USEPA Methods, CFR 40 Parl 60, Appendix A. Method 5, llem 7.2.2 

Slgnalure L PERKINS Dale NOV 24 2003 

R~femnce Meter 

22 

22 

22 

11 

10 

1 I 

-- 
Run U Orlflce Run Time DGM Orlllce Volume Volume Volume Outlet Temp 

AH lnltial Flnal Total Initla 

(0) (pnJ NmO Vmd (vm) (bl) 

mm H20 "C 

cf i t~cal  orillce 

22 , 

22 

22 

445 

445 

445 

4 821E-04 

332 0328 332.2691 0.2363 

0.2151 

332.4842 332.7206 0.2366 

46 00 

46 00 

46 00 

Outlel Temp 

Flnal 

(bd 
"C 

Amb Temp 

lnillal 

kmd 
'C 

330.8731 330.9610 L 1 . 9 6 3 j p 0 1 3 6 ]  % 13.0~1 m'0.0879 

22 1 :i [I i: 1 :: 1 mi 330 9010 331.0488 0.0878 22 1.961 E-04 0.2362 .O 11 - 
OM 40 lo 6 80 331.0488 331.1368 22 3584 - '1966E-04 0.2366 - 0.1 'I --- 0.0000 

P. 

1.963E-04 0.23133 Averago 

0.5802 

- 
331 2684 0 2 96 -~77 - ] - - - -~ -~ -~ -7~ [ - " - - -~ -~p4  --.----.-. 

331 3985 0.1301 22 
P .-- 

331 3965 331 5266 0.1301 22 -L-A- --- 22 533 

Avorago 

- 
-- 4 817E-04 

4 823E-04 

4.823E.04 

7- 

AmbTemp , 

Final 

(Lmba) 

*C 

- m E - 0 4  03501 _ 0 13 

- 2 905E-04 0.3496 ------ 

0.5797 

0.5805 

0.5804 

22 

2 2  

22 

22 

22 

22 

Aclual 

Vacuum 

Coefllclent 

Metrlc Units 
IC 

see above 

Coelllclom 

Engllsh Unite 
K 

sca above 

% Variation 

from AVO 

(<0.5%) 



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

Client Steel Dynamics, Inc. 
Location Butler, IN 
Proiect No. 04-T-247 

ll~edhnician T. Shackelford 

Date Calibrated 12-01 -03 
Control Unit ID No. 507123 
Critical Orifice ID No. OM40 
Critical Orifice K' Factor 0.2363 

1 Dry Gas Meter Parameters 

I 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 

. . . O F  

. In. Hg 

Vm, std = 17.65 x Vrn x 
-. 

Pbar + (dHi13.6) 
(Tm + 460) 

/ ~ c r ,  std = K' Factor x Pb x 0 

I 
(Tamb + 460)% 

Vcr, std Where: 
Vm, std 0.98Y < Y, avg < 1.02Y 

/I dH@ = 0.0319 x dH x - (Tm + 460) x W 
Pbar x (Y x Vm)2 

Trials 
1 2 3 

420.658 422.360 424.360 
419.100 420.800 422.800 

1.558 1.560 1.560 

- ~ -  ~ 

1 

Trial 1 - 0.96 0.98 1 .OO 
Trial 2 - 0.97 0.98 1.01 
Trial 3 - 0.97 0.98 1 .O1 

Average DGM Y Factor 
Average DGM dH@ 

Unitless 0.984 
In. HZ0 1.715 

Average DGM K Factor Unitless 2.942 
- 

-- 

€I 
Page 1 of 3 -- 



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

PRE-TEST DRY GAS METER CALIBRATION 

Client Steel Dynamics, Inc. Date Calibrated 12-0 1-03 
Location Butler. IN Control Unit ID No. 507 123 
Proiect No. 04-T-247 Critical Orifice ID No. OM48 
~edhnician T. Shackelford Critical Orifice K' Factor 0.3496 

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 

Trials 

Vm, std = 17.65 x Vm x Pbar + (dH113.6) = 1- 2.272 1 2.269 1 2.267 / 
(Tm + 460) 

Vcr. std = K' Factor x Pb x 0 I 2.225 1 2.231 / 2.217 1 I - - 
(Tamb + 460)112 

Y = Vcr, std Where: - 0.979 1 0.983 1 0.978 1 - 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.96 0.98 1 .OO 
Trial 2 - 0.96 0.98 1 .OO 
Trial 3 - 0.96 0.98 1 .OO 

dH@ = 0.0319 x dH x (Tm + 460) x a2 - 1.813 1 1.802 1 1.824 1 - 

Pbar x (Y x Vm)2 

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 TelIFax (41 7) 282-61 40 

PRE-TEST DRY GAS METER CALIBRATION 

Zlient Steel Dynamics, Inc. 
Location Butler. IN 
Project No. 04-T-247 
Technician T. Shackelford 

Date Calibrated 12-0 1-03 
Control Unit ID No. 5071 23 
Critical Orifice ID No. OM55 
Critical Orifice K' Factor 0.4546 

Dry Gas Meter Parameters 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . .  
Initial Reading . . . . . . . . . . . .  
Difference (Vm) . . . . . . . . . . . .  
Average Meter Temperature . . 

Inha1 . . . . . . . . . . . . . . .  
Final . . . . . . . . . . . . . . .  
Average (Tm) . . . . . . . . . . .  

Run Time (0) . . . . . . . . . . . .  
DGM Orifice Delta H (dH). . . . . . .  
Barometric Pressure (Pbar). . . . . .  
Ambient Temperature (Tamb) . . . .  
Pump Vacuum . . . . . . . . . . . .  

Units 

CF 
CF 
CF 

. .  .OF 

. .  .OF 

. .  .OF 

. Minutes 

. In. H20 

. In. Hg 

. .  .OF 

. In. Hg 

Trials 
1 2 3 

Vm,std= 17.65xVmx Pbar + (dH113.6) - - 2.971 1 2.968 1 2.966 1 
(Tm + 460) 

Vcr, std = K' Factor x Pb x 0 
- 

(Tam b + 460) 112 

Y = Vcr, std Where: - - 
- 0.975 1 -. 0.975 1 0.973 [ 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.96 0.97 0.99 
Trial 2 - 0.96 0.97 0.99 
Trial 3 - 0.95 0.97 0.99 

dH@ = 0.0319 x dH x (Tm + 460) x 1212 - - 1.777 / 1.779 / 1.7891 
Pbar x (Y x Vm)Z 

4verage DGM Y Factor Unitless 
4verage DGM dH@ In. H20 
4verage DGM K Factor Unitless 
- -- 

-~ .- .- 

Page 3 of 3 



S.A.T., LLC Rt. 2, BOX 2165, Wheatland, MO 65779 Tel/Fax (41 7) 282-61 40 

PRETEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 

Zlient Steel Dynamics, Inc. - 

-ocation Butler, IN 
'reject No. 04-T-247 
late 1 1-26-03 

Control Unit ID No. 5071 23 
Umbilical ID No. EU-9 - 
Sample Probe ID No. P8-2 
Filter Oven ID No. 101 1 - ~ . . -~ .-  

4uditor B. Peyton Filter Holder OTS ID No. FH-1 
Zhecked By T. shackelford Impinger OTS ID No. 1-4 

Reference Thermometer: Type Mercury Range - 0 - 180 " F 

Thermocouple Simulator: Series Altek 22 Model -- K2100F Type K 
Ranae 0 - 2100 OF Serial No. 10184805 

Reference Unit Selector Switch Settings 
Thermometer Filter I Auxiliary* I Meter / Exit* 

* Ice Bath 

(Ambient OF) 
69 

Thermocouple Control Unit Selectc: 
Simulator Stack / Probe / Filter 

)r Switch Settings 
Auxiliary Exit 

(OF) 
30 

Settings (OF) 1 (OF) I (OF) 1 

Tolerance Range 

(OF) 
70 

I 

900 OF 8971 Stack . . k1.5 % Absolute 

(OF) 
69 

Probe . 
Filter . 

1200 OF I 1951 Auxiliary . . .  k5.4 OF 
1300 "F Meter . .  k5.4 OF 

. . . . . . .  1400 OF 1394 Exit. Q.0 "F 
1500 "F 1495 

(" F) 
2 9 

1900 OF 
- - .-- 

2000 OF 
2100 OF N.A. 1 

(OF) 
67 

(OF) 
3 1 



Pitot inspection Form 

I certlfy thet pltot tubeJprobe number /B- z wets or srraeeda dl 
rpeciflcadons, cdteria and/or spplkable design features md Is hereby d g n d  8 pitot tube 
calbretion fector of 0.84. See 40 CFR 60, VoL- W, No. 160, EPA Msthad 2 

Pitot Tube Distance to Other Sensors 

From Nozzle Opening, >0.75" 
Gas Line & Stack TIC, >0.75" 
"Zn Clear, Side to T/C, 2.0" 
"Wu Clear, Rear to TIC, 2.0" 
"Y1 Clear to Union, 3.0" 

(Circle Yes or No) Remarks 



CERTIFICATE OF CALIBRATION 
This is to certjfy that your Altek Unit has been calibrated using standards whose accuracies 
are traceable to the National Institute of Standards and Technology within the limits of the 
NlST Calibration Services. Actual records pertaining to these standards are on file and are 
available for examination. 

Certiiied by: A k k  fncLsbies Grip. Recommend Recalibration: Arrnualfy 

Model Number 147 rmF Factory Calibration Date q w  
I 

Calibration Due 

Serial Fc 
i 

101 84806 - In Service Date 5 -/&-oQ 

C < DECLARATION OF CONFORMIN ( 
The above signature for Altek Indusbies Gorp. 35 Vantage Point Rive. NY 14624 USA 
Declares that the equipment specified complies with standards EN50081-1 and EN50082-1. 
The product complies with the essential requirements of the EMC Directive 89/336/EEC 



Field Calibrations 



I, 

IIGISA . rm P.O. Box 807, Cmwn Point, !PIT 46308 
I '  

T e l F a ~  (21 9) 662-7037 , 

MEER ORIFICE CHECK, Ye I 

Dry Gas Meter Parameters Units 
Total Metered Gas Volume 

. . . . . . . . . . . . . . .  Final Reading CF 
Initial Reading . . . . . . . . . . . .  . . CF 
Difference (Vm) . . . . . . . . . . . .  - . CF 
Average Meter Temperature 

Initial . . . . . . . . . . . . . . . .  - .  -OF 
Final . . . . . . . . . . . . . . . .  - .  .OF 

. . . . . . . . . . . . . .  Average (Tm) OF 

Trials 

i ;  
i/Run Time . . . . . . . . . . . . . . .  Minutes i 30 1 10 10 r 
ij Barometric Pressure (Pbar) . . . . .  . In. Hg i ~ ~ . L ( I Z  j 

i DGM Y Factor . . . . . . . . . . . . .  Dimensionless 1: j 0 - 9 7 4  1 j -- i 
IDGM Detta H a  . . . . . . . . . . . .  Bn. H20 i_/. 776 f i 

1 ! 

j: 
I: Where: 0.97Y < Yc < 1 -03Y = < K 
ti 
II 

1 i 
!, Where: 0.97Y < Yc < 1 -03Y = < < 
it 
j! -. - -- -- 

//Comments: See  Section 4.4.1, M e t h ~ d  5, Appendix A, A8 CFR 68 
ll i / 



Post-Test Calibrations 



Post-Test Dry Gas Meter Calibration 
Client: STEEL DYNAMICS, INC. Operator: A. PERDUE 
Project #: GlSA 04-T-247 DGM #: 5071 23 
Date@) Used: 01 /X)/M04 Date Calibrated: 1 2/02/2003 

Calibrated By: T. Shackelford 
DGM C Factor. Y: 0.979 
DGM Delta H@: 1.77 

-- 

Trial #I 

0, Total (Minutes): I W.O] DGM Sample Volume, Total (FF'): 53.91 21 

DGM Temperature, Average ("F): [ 67.5 1 

Delta H, Average (" H20): / 2.5321 

Pbar (" Hg): 1 29.41 1 

SGMW, Dry (LbLb-Mole): 1 28.84 / 

DGM Yqa*= I 1.0061 

Trial #2 

0, Total (Minutes): / 60.0 1 DGM Sample Volume, Total (FP): I 53.825 1 

DGM Temperature, Average ("F): I 69.3 / Pbar (" Hg): I 29.41 1 

Delta H, Average (" H20): I 2.509 1 SGMW, Dry (LbLb-Mole): I 28.84 1 

0, Total (Minutes): I 60.01 DGM Sample Volume, Total (FF'): 54.270 1 

DGM Temperature, Average (OF): 1 64.8 1 

Delta H, Average (" H20): / 2.571 j 

where: 0.95Y < 

inereiore: 0.930 < 

'See EMTlC GD-026, Alternative Method 5 Post-Test Calibration 

SGMW, Dry (LbLb-Mole): [ -  q 

DGM Yqa*= I- 1.005 1 

UGM Yqa, Averagex = i 1 .006 1 

Yqa, Avg. < 

1.006 < 



EMISSION MEASUREMENT TECHNICAL INFORMATION CENTER 
GUIDELINE DOCUMENT 

ALTERNATIVE METHOD 5 POST-TEST CALIBRATION 

INTRODUCTION AND BACKGROUND 

EPA Method 5 requires the calibration of the metering system after each 
field 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 
two reasons: (1) it eliminates questions about the possibility of the 
damage to the metering system occurring during transport and (2) it 
eliminates travel costs for a retest if the metering system fails the post- 
test calibration. 

The alternative post-test calibration procedure described below is based 
on the 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 
dry gas meter, the alternative procedure includes two additional steps: 
(1) a leak check from either the inlet of the sampling train or the inlet 
of the metering system and (2) a leak check of that portion of the sampling 
train from the pump to the orifice meter. 

PROCEDURE 

The alternative to the post-test calibration in Section 5.3.2 of Method 5 

is as follows: 

After each test run, do the following: 

1. Ensure that the metering system has passed the post-test leak- 
check. If not, conduct a leak-check of the metering system from 
its inlet, 

2. Conduct the leak-check of that portion of the train from the 
pump to the orifice meter as described in Section 5 - 6  of Method 
5. 

3. Calculate Yqa for each test run using the following equation: 

Prepared by ~ichael K. Ziolek, EMB ENTIC GD-026 



EMTIC GD-026 EMTIC GUIDELINE DOCUMENT PAGE 2 

where : 

Y,a 
= dry gas meter calibration check value, dimensionless. 

8 = total run time, min. 

vm = total sample volume measured by dry gas meter, dcf. 

*m = absolute average dry gas meter temp., OR. 
Pb = barometric pressure, in. Hg. 

0.0319 = (29.92/528) (0.75)~ (in. Hg/ o/R) cfm2. 
Ah,,, = average orifice meter differential, in. HzO. 
AH@ = orifice meter calibration coefficient, in. H20. 

Md = dry molecular weight of stack gas, lb/lb-mole. 
29 = dry molecular weight of air, lb/lb-mole. 
13.6 = specific gravity of mercury. 

After each test run series, do the following: 

4 .  Average the three or more 'Y 's obtained from the test run series 
q= 

and compare this average Yq, with the dry gas meter calibration 
factor, Y. The average Yqa must be within 5 percent of Y. 

5. If the average Yqa does not meet the +5 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 Method 5 .  

REFERENCE 

1. Roger T. Shigehara, P. G. Royals, and E. W. Steward, "Alternative Method 
5 Post-Test Calibrationn, Entropy, Inc, contained in the EMTIC TSAR 
Library. 

Prepared by ~ i c h a e l  K. ~iolek, EMB EXTIC GD-026 
- - 2  . L 2 . 2 . .  - ---- 



S.A.T,. LLC ~ t .  2. Box 2165. Wheatland. MO 65779 TelIFax (4 17) 282-61 40 

POST-TEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 

Xent 
-ocation 
'roject No. 
late 
iuditor 
2hecked By 

Steel Dynamics, -- Inc. 
Butler, IN 
04-T-247 
01-28-04 
B. Peyton 
T. Shackelford 

Control Unit ID No. 507 1 23 
Umbilical ID No. U90- 1 
Sample Probe ID No. P8-2 
Filter Oven ID No. 1011 
Filter Holder OTS ID No. FH-I 
lmpinger OTS ID No. 1-4 

Reference Thermometer: Type Mercury Range 0 - 180 F 

Thermocouple Simulator: Series Altek 22 Model K2100F Type K 
Range 0 - 2100 OF Serial No. 10184805 

I Reference I Control Unit Selector Switch Settinas 7 " 

1 Thermometer / Stack* / Probe I ~ i l t e r  / Auxiliary* I Meter I Exit* / 
(Ambient OF) (OF) 1 (OF) (OF) (OF) (OF) (OF) - 

69 30 1 68 69 2 9 67 31 
* Ice Bath 

Thermocou~le 1 Control Unit Selector Switch Settinas " 
Simulator I Stack / Probe I Filter ( Auxiliary I Exit I 
Settings (OF) (OF) (OF) (OF) 1 (OF) 

0 OF o o / y y  0 
100 OF 97 98 97 95 97 
200 OF 200 199 200 195 
300 OF 298 299 298 296 

-- 
400 OF 397 395 395 396 
500 OF , 495 
600 OF 1 598 

Tolerance Ranae 

Stack . . .  21.5 % Absolute 
Probe . . .  k5.4 F 
Filter . .  k5.4 OF 
Auxiliary . .  k5.4 OF 
Meter . .  k5.4 OF 
Exit. . k2.0 OF 



I certlfy that pitot tubelprobe number 7 8 -  z m a t s  or u o a a d ~  
speclflcadon+, criteria andlor applicable design features and lr hereby asdgnad s pitot tuba 
calbradon factor of 0.84, See 40 CFR 60, Vol, 42, No. 160, EPA Method 2 

Pitot Tube Distance to Other Sensors (Circle Yes or No) Remarks 

From Nozzle Opening, >0.75" el No 
Gas Line & Stack TIC, >0.7Sn Yes 1- @/ 7-&/ 
T Clear, Side to TIC, 2.0" a%/ No 
"W" Clear, Rear to TIC, 2.V &&?I No 
"Y" Clear to Union, 3.0" -/ No 



CERTIFICATE OF CALI BRATION 
This is to certify that your Altek Unit has been calibrated using standards whose accuracies 
are traceable to the Narional Institute of Standards and Technology within the limits of the 
NlST Calibration Services. Actual records pertaining to these standards are on file and are 
available for examination. 
Certified by: Attek b x b b k  Corp Recommend Recalibration: Amwa#y 

Model Number <7 (CGC Factory Calibration Date qm 
Calibration Due 

I 
Serial h 1 In Service Date 5 -He-- 

C e DECIARATION OF CONFORMITY ( < 
The above signature for AItek h h s b k  Cap. 35 Vantage Point Rive. NY 14624 USA 
Declares that the equipment specified complies with standards EN50CB1-1 and EN50a82-1. 
The product complies with the esserrtial requirements of the EMC Directive 89/336/EEC 



CONTROL UNIT #609198 



Pretest Calibrations 



1 APEX INSTRUMENTS METHOD 5 (MSCO-SET) ORIFICE SET CALIBRATION 

Cellbmtlon Informallon Callbrallon Condlllons FactorslConvenlonr 

Orlflca 9erles 

Scr~aI Number Barometric Pressure 747 0 mm H Std Presr mm H 

Meter Gamma 0.99450 Thoorellcal Crlllcal vacuum' 352.6 mm Hg 0 386 

Average\ 6.466E.04 1 0.77821 

I certify lhal Ihe above Oriflcs Sol was calibraled in accordance with USEPA Melhods, CFR 4 0  Pafl 60. Appendtx A, Melhod 5, Item 7.2.2 

Signalure L PERKINS Dale NOV. 24  2003 



S.A.T.. LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TelIFax (41 7) 282-61 40 

PRETEST DRY GAS METER CALIBRATION 

Client Steel Dynamics, Inc. 
Location Butler. IN 

-- 

Project No. 04-T-247 
Technician A. Perdue 

Date Calibrated 01 -08-04 
Control Unit ID No. 6091 98 
Critical Orifice ID No. OM40 
Critical Orifice K' Factor 0.2363 

Dry Gas Meter Parameters 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . .  
Initial Reading . . . . . . . . . . . .  
Difference (Vm) . . . . . . . . . . . .  
Average Meter Temperature 

Initial . . . . . . . . . . . . . . . .  
Final . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  Average (Trn) 

Run Time (0) . . . . . . . . . . . . .  
DGM Orifice Delta H (dH). . . . . . .  
Barometric Pressure (Pbar). . . . . .  
Ambient Temperature (Tamb) . . . .  
Pump Vacuum . . . . . . . . . . . .  

Units Trials 
1 2 3 

. Minutes 

. In. H20 

. In. Hg 

. .  .OF 

. In. Hg 

Vm, std = 17.65 x Vm x Pbar + (dHl13.6) 
(Trn + 460) 

Vcr, std = K' Factor x Pb x 0 
(Tamb + 4 6 0 ) ? T e  

Y = Vcr, std Where: - - 1.003 1 1.005 / 1.004 ] 
Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.98 1 .OO 1.02 

Trial 2 - 0.99 1 .OO 1 .03 
Trial 3 - 0.98 1 .OO 1.02 

dH@ = 0.0319 x dH x (Tm + 460) x 1212 
Pbar x (Y x Vm)2 

Average DGM Y Factor 
Average DGM dH@ 
Average DGM K Factor 

Unitless 
In. H20 
Unitless 



S.A.T., LLC Rt. 2. Box 21 65, Wheatland, MO 65779 TelIFax (41 7) 282-61 40 . , 

PRETEST DRY GAS METER CALIBRATION 

Xent Steel Dynamics, Inc. Date Calibrated 0 1-08-04 -- 

-~cation Butler, IN Control Unit ID No. 6091 98 
'roiect No. 04-T-247 Critical Orifice ID No. OM48 
redhnician A. Perdue Critical Orifice K' Factor 0.3496 - 

Dry Gas Meter Parameters 
rota1 Metered Gas Volume -. 
-ma1 Reading . . . . . . . . . . . . .  
nitial Reading . . . . . . . . . . . .  
Iifference (Vm) . . . . . . . . . . . .  
berage Meter Temperature 

Initial . . . . . . . . . . . . . . . .  
Final . . . . . . . . . . . . . . . .  
Average (Trn) . . . . . . . . . . .  

. . . . . . . . . . . . .  ?un Time (0) 
3GM Orifice Delta H (dH). . . . . . .  
3arometric Pressure (Pbar). . . . . .  
Imbient Temperature (Tarnb) . . . .  
'ump Vacuum . . . . . . . . . . . .  

Units 

. Minutes 

. In. H20 

. In. Hg 

. . . O F  

. In. Hg 

Trials 

/m, std = 17.65 x Vm x -- Pbar + (dH113.6) 1 2.255 1 2.250 1 - 2.2501 - - 
(Tm + 460) 

/cr, std = K' Factor x Pb x 0 
(Tamb + 46O)ll2 

Y = Vcr. std Where: - 1 0.994 / 0.996 / 0.997 1 - 
I L I 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.97 1 .OO 1 .O1 
Trial 2 - - 0.98 1 .OO 1.02 
Trial 3 - 0.98 1 .OO 1.02 

dH@ = 0.0319 x dH x (Tm + 460) x aZ 
Pbar x (Y x Vrn)2 

lverage DGM Y Factor Unitless 
lverage DGM dH@ In H20 
lverage DGM K Factor Un~tless 
- - - - -- - - pp - -- -- - - - -- -- - - - -- - 

Page 2 of 3 



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

PRETEST DRY GAS METER CALIBRATION 

Client Steel Dynamics, Inc. 
Location Butler, IN 
Proiect No. 04-T-247 

Date Calibrated 01 -08-04 
Control Unit ID No. 609 198 
Critical Orifice ID No. OM55 ,- - - 

Technician A. Perdue Critical Orifice K' Factor 0.4546 

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 

. . CF 

. . CF 

. . CF 

. . . O F  

. .  .OF 

. .  .OF 

. Minutes 

. In. H20 

. In. Hg 

. . .OF 

. In. Hg 

Trials 

167.500 

Vm, std = 17.65 x Vm x - Pbar + (dHl13.6) 
(Tm + 460) 

Vcr, std = K' Factor x Pb x 0 
(Tamb + 460)112 

-. -- 

Y = Vcr, std Where: - 0.997 1 1.002 1 1.001 - 
J 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.98 1.00 1.02 
Trial 2 - 0.98 1 .OO 1.02 
Trial 3 - 0.98 1 .OO 1.02 

dH@ = 0.0319 x dH x (Tm + 460) x lZIZ 
Pbar x (Y x Vm)* 

Average DGM Y Factor Unitless 1 .OOO 
Average DGM dH@ In. H20 1.604 
Average DGM K Factor Unitless 2.572 

. -- - -  ~ ............ €I _ 

Page 3 of 3 



I/ S.A.T,, LLC Rt. 2, Box 2165, Wheatland, MO 65779 TeVFax (4 17) 282-61 40 I I 
PRETEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 

I 
I! 

Client Steel Dynamics, Inc. 
Location Butler, IN 
Project No. 04-T-247 
Date 1 1-26-03 
Auditor F. Guenther 
Checked By T. Shackelford - 

Control Unit ID No. 609 1 98 
Umbilical ID No. U-90- 1 

- I/ 
Sam~le  Probe ID No. P8-1 / / 
~ i l te; Oven ID No. 101 1 I 1 
Filter Holder OTS ID No. FH-1 

- I/ 
lmpinger OTS ID No. 

-- 1-4 

I/ Reference Thermometer: Type Mercury Range 0 - 180 OF I I 
Thermocouple Simulator: Series Altek 22 Model K2100F Type 

Range 0 -  2100 OF Serial No. - 10184805 

I Reference I Control Unit Selector Switch Settinas - I Thermometer -probe / Filter I Auxiliary* I Meter 1 Exit* / 
(Ambient OF) 

71 

Tolerance Range 

Thermocouple 
Simulator 
Settings 

0°F 

. . . . . . .  Stack k1.5 % Absolute 
. . . . . .  Probe .+_5.4 OF 

Filter . .  ?5.4 OF 
. . . . . .  Auxiliary k5.4 OF 

Meter . . .  k5.4 OF 
Exit. . . .  Q.0 OF 

* Ice Bath 

(OF) 
33 

Control Unit Selector Switch Settings 

(OF) 
69 

Exit 
(OF) - 

1 I 

Stack 
(OF) 

(OF) 
70 

Probe 
(OF) 

(OF) 
32 

1°F , 1 

Filter 
(OF) 

(OF) 
71 

Auxiliary 
( " 0  

0 

(OF) 
33 

1 



Pitot inspection Form 

A- 75G/: 

I-A sin y s ;  fl, -- 

I certlfy that pitot tubelprobe number /8// meats or axaeedr dl 
rpeclficatlona, cdteris andlor sppncable dedgn feature8 and lr hereby aadgnd s pltot tuba 
cakatlon factor of 0.84. See 40 (3% 60, VtPL 42, NO. 160, EPA Mahad 2 

Pitot Tube Distance to Other Sensors (Circle Yes or No) Remarks 

From Nozzle Opening, >0.75" 
Gas Line & Stack T/C, ~ 0 . 7 5 "  
"r Clear, Side to TIC, 2.0" 
W Clear, Rear to T/C, 2.0" 
"r Clear to Union. 3.W No 



Zeceived a t :  1:17PM, 2/9/2004 

FEB 09 2004 13:39 FR LOWELL HEQLTHCQRE 1ST 2196963044 TO CQRE 

CERTIFICATE OF CALIBRATION 
This is  to cemfy that your Altek Unit has been calibrated using standards whose accuracies 
are traceable to the National InsMute of Standards and Technology &in the limits of the 
NlST Calibration S e ~ c e s .  Actual records pertaining to  these standards are on file and are 
available for examination. 

Certified by. Aitek hdusbies Cap. Recommend Recalibration: Amndiy 

Model Number r: ~ i - f  Factory Calibration Date q* 
I 

Calibration Due 

Serial h I01 84808 1 I n  Service Date 5 -/&-- 

DECLARAJION OF CONFORMITY ( < 
The abwe signature for Aftek lmkbks Cap,35 Vantage Point I)rive. -NY -4 USA 
Declares that the equipment specified cmplieswith standards EN5OO81-1 and EN50082-1. 
The product complies with the essential requirements of the EMC Directive 8 9 D S E E C  



Field Calibrations 



G/SA . LTD. P.O. BOX 807. Crown Po~nt. IN 46308 TeUFax (21 91 662-7037 l1 

METER ORIFICE CHECK, Yc 

Date j - J G -  cq 
Control Unit ID No- 

Observed By I 
- 

Dry Gas Meter Parameters 
Total Metered Gas Volume 

. . . . . . . . . . . . .  Final Reading 
. . . . . . . . . . . .  Initial Reading 

. . . . . . . . . . .  Difference O/m). 
Average Meter Temperature 

Initial. . . . . . . . . . . . . . . .  
Final . . . . . . . . . . . . . . . .  
Average (Tm) . . . . . . . . . . .  

Run Time . . . . . . . . . . . . . . .  

Units 

. . CF 

. - CF 
- . CF 

- .  .OF 
. .  .OF 
. .  .OF 

- Minutes 

Trials 

Barometric Pressure (Pbar) . . . . .  - In. Hg 
I 

DGM Y Factor . . . . . . . . . . . . .  Dimensionless ! 1 
-- 

DGM Delta H@ . . . . . . . . . . . .  In- H20 I 

Trial 1 + 460) 1 PbarJZ 
Yc= 101 C0.0319 ( 42.5 +GO)/ 2 4 , 4 / z  1% 

Where: 0.97Y < Yc < 1.03Y = < , 7 7 /  < / , 0 6  

Trial 2 Yc = 10 1 Vm [0.0319 (Tm + 460) / Pbar]% 
Yc= 101 [0.0319 ( +460) / 1% 
Yc = 

Where: 0.97Y < Yc < 1.03Y = < < 

Trial 3 Yc = 10 / Vm [0.0319 (Tm + 460) / mar]% 

Where: 0 .9N  < Yc < 1.03Y = < < 

-- -- 
comments: See Section 4.4.1, Method 5, Appendix A, 40 CFR 60 



Post-Test Cali brations 



Post-Test Dry Gas Meter Calibration 
Client: STEEL DYNAMICS, INC. Operator: A. Perdue 
Project #: GISA 04-T-247 DGM #: 6091 98 
Date(s) Used: 01/20/2004 Date Calibrated: 01 /08/04 

Calibrated By: I. Shackeriord 
DGM C Factor, Y: 0.997 
DGM DeRa H@: 1.6 

- 

Trial #I 

0, Total (Minutes): I 120.0) DGM Sample Volume, Total (Ft'): 91.376 

DGM Temperature. Average ("F): / 55.0 1 Pbar (" Hg): j 29.41 

Delta H, Average (" H20): I 1.649 1 SGMW, Dry (LblLb-Mole): I 28.90 ) 

DGM Yqa*= 1 0.996 1 

Trial #2 

0, Total (Minutes): 1 ~ M . o ]  DGM Sample Volume. Total (Ft'): 1 89.495j 

DGM Temperature, Average ("F): 1 61.01 Pbar (" Hg): / 29.41 1 

Delta H, Average (' H20): 1 1.526 1 SGMW, Dry (LbRb-Mole): [ 28.90) 

DGM Yqa*= 1 0.984 1 

-- - -- 

Trial #3 
0, Total (Minutes): [ N.A. I DGM Sample Volume, Total (Ft3): 

DGM Temperature, Average ("F): 1 N.A. / 

Detta H, Average (" H20): / N.A. I SGMW, Dry (LbILb-Mole): / N . A ~  

DGM Yqa*= 1 ERR / 

where: 0.95Y < 

inereiore: 0.947 c 

'See EMTIC GD-026. Alternative Method 5 Post-Test Calibration 

DGM Yqa, Average* = i 0.990 i 
Yqa, Avg. < 1.05Y 

0.990 c i .bi7 



EMISSION MEASUREMENT TECHNICAL INFORMATION CENTER 
GUIDELINE DOCUMENT 

-- - 

ALTERNATIVE METHOD 5 POST-TEST CALIBRATION 

INTRODUCTION AND BACKGROUND 

EPA Method 5 r e q u i r e s  t h e  c a l i b r a t i o n  of t h e  meter ing system a f t e r  each 
f i e l d  use .  Because t h e  pos t- tes t  c a l i b r a t i o n  r e q u i r e s  t h e  use  of a 
sp i rometer  o r  w e t  test m e t e r ,  t h e  c a l i b r a t i o n  is o f t e n  conducted i n  t h e  
l abora to ry .  However, a f i e l d  c a l i b r a t i o n  procedure is  h i g h l y  d e s i r a b l e  f o r  
two reasons :  (1) it e l imina tes  ques t ions  about t h e  p o s s i b i l i t y  of t h e  
damage t o  t h e  meter ing system occurr ing dur ing  t r a n s p o r t  and (2 )  it 
e l i m i n a t e s  t r a v e l  c o s t s  f o r  a retest i f  t h e  metering system f a i l s  t h e  post-  
test c a l i b r a t i o n .  

The a l t e r n a t i v e  p o s t- t e s t  c a l i b r a t i o n  procedure desc r ibed  below is based 
on t h e  p r i n c i p l e s  of t h e  op t iona l  p r e t e s t  o r i f i c e  m e t e r  c o e f f i c i e n t  check 
i n  Sec t ion  4 . 4 . 1  of Method 5. Since t h e  o r i f i c e  meter c o e f f i c i e n t  check 
w i l l  no t  d e t e c t  leakages between t h e  i n l e t  of t h e  meter ing system and t h e  
d ry  g a s  meter, t h e  a l t e r n a t i v e  procedure includes two a d d i t i o n a l  s t e p s :  
(1) a  l e a k  check from e i t h e r  t h e  i n l e t  of t h e  sampling t r a i n  o r  t h e  i n l e t  
of t h e  meter ing system and ( 2 )  a  leak check of t h a t  p o r t i o n  of t h e  sampling 
t r a i n  from t h e  pump t o  t h e  o r i f i c e  meter. 

PROCEDURE 

The a l t e r n a t i v e  t o  t h e  p o s t- t e s t  c a l i b r a t i o n  i n  Sec t ion  5 .3 .2  of Method 5 

is a s  fo l lows:  

A f t e r  each t e s t  run ,  do t h e  following: 

1. Ensure t h a t  t h e  metering system has passed t h e  p o s t - t e s t  leak- 
check. I f  n o t ,  conduct a  leak-check of t h e  meter ing  system from 
its i n l e t .  

2 .  Conduct t h e  leak-check of t h a t  por t ion  of t h e  t r a i n  from t h e  
pump t o  t h e  o r i f i c e  meter a s  descr ibed i n  Sec t ion  5 - 6  of Method 
5 ,  

3 .  Ca lcu la te  Y,, f o r  each t e s t  run using t h e  fol lowing equation: 

Prepared by Michael K. Ciolek, EMB - . .  . . "  EMTIC GD-026 



EMTIC GD-026 EMTIC GUIDELINE DOCUMENT PAGE 2 

where : 

%a = dry gas meter calibration check value, dimensionless. 
8 = total run time, min. 

v~ = total sample volume measured by dry gas meter, dcf. 
T m  = absolute average dry gas meter temp., OR, 

Pb = barometric pressure, in. Hg. 
0.0319 = (29.92/528) (0.75)~ (in. ~ g /  o /R)  cfm2. 

Ah,,, = average orif ice meter differential, in. H20. 
AH@ = orifice meter calibration coefficient, in. H20. 

Md = dry molecular weight of stack gas, lb/lb-mole. 
29 = dry molecular weight of air, lb/lb-mole. 
13.6 = specific gravity of mercury. 

After each test run series, do the following: 

4 .  Average the three or more Yqafs obtained from the test run series 
and compare this average Yq, with the dry gas meter calibration 
factor, Y. The average Y, must be within 5 percent of Y. 

5. If the average Yqa does not meet the +5 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 Method 5 .  

REFERENCE 

1. Roger T. Shigehara, P. G. Royals, and E. W. Steward, "Alternative Method 
5 Post-Test Calibration", Entropy, Inc, contained in the EMTIC TSAR 
Library. 



1 S.A.T.. LLC ~ t .  2. BOX 2165, Wheatland, MO 65779 TelIFax (4 I 7) 282-6 140 

I I POST-TEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 

I 

Project No. 1 Date 

Steel Dynamics, Inc. 
Butler, IN 
04-T-247 
01 -28-04 

Auditor B. Peyton 
Checked By F. Guenther 

Control Unit ID No. 609 1 98 
Umbilical ID No. EU-90 
Sample Probe ID No. P8-1 
Filter Oven ID No. 1011 
Filter Holder OTS ID No. FH-1 
Impinger OTS ID No. 1-4 

li Reference Thermometer: Type Mercury Range 0 - 180 " F 

Thermocouple Simulator: Series Altek 22 Model K2100F Type K 
Range 0 - 2100 OF Serial No. 101 84805 

Reference Control Unit Selector Switch Settings 
Thermometer Stack* / Probe 1 Filter I Auxiliary* I Meter I Exit* 
(Ambient OF) (OF) (OF) (OF) (" F) (OF) . (OF) 

69 32 67 68 32 69 32 1 
Ice Bath 

Tolerance R a n ~ e  

Thermocouple 1 simulator 

Stack . .  +I .5 % A 
Probe . . .  k5.4 OF 
Filter. . k5.4 OF 
Auxiliary . , 2 5 4  OF 
Meter . .  k5.4 OF 
Exit. . B . 0  OF 

Control Unit Selector Switch Settings 
Stack I Probe I Filter 1 Auxiliary 1 Exit 



Pitot Inspection Form 

I certify that pitot tubelprobe number /2?/ meets or srraeeda dl 
spedflcedons, criteria andlor eppllcabie deslgn features end Is hereby ardgned s pitot tuba 
cdbratlon factor of 0.84. See 40 CFR 60, Vsk4Z. No. 160, €PA Msdrad 2 

Pitot Tube Distance to Other Sensors 

From Nozzle Opening, >0.75" 
Gas tine & Stack T/C, >0.75" 
T Clear, Side to TIC, 2.0" 
"W Clear, Rear to T/C, 2.0" 
"Y" Clear to Union, 3.W 

(Circle Yes or No) Remarks 



CERTIFICATE OF CALIBRATION 
This is to certify that your h k  Unit has been calibrated using standards whose accuracies 
are traceable to the National Institute of Standards and Technology within the limits of the 
NlST Calibration Services. Actual records pertaining to these standards are on file and are 
availabie for examination. 
Certified by. Attek IncLsbies Cap Recommend Recalibration: Armudh/ 
Model Number I47 C G f  Factoiy Calibration Date C]w 
Calibration Due 

. 
Serial R 10lc 84806 - In Service Date 5 -ye-- 

The above signature for A l e  hclusbies Cap. 3!i Vantage Point hk, Ibchesta NY 14624 U S A  
Declares that the equipment specified complies with standards EN50081-1 and EN5OW-1. 
The product complies with the essential requirements of tha EMC Directive 89/336/EfC 



APPENDIX F 

SAMPLE CALCULATIONS, NOMENCLATURE AND EQUATIONS 



SAMPLE CALCULATIONS 



EPA METHOD 13B 



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 
{PMJCPM). 

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-247 
Location: Electric Arc Furnace 
Run $: 1 

To add more 
parameters, 
PAGE DOWN 



I S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 TEUFAX (41 7) 282-61 40 

I EPA Method 13B (Fluoride) Sample Calculations Paae 1 of 3 

Location: Electric Arc Furnace Client: STEEL DYNAMICS, INC. 
, Run #: 1 Proiect #: GISA 04-T-247 

Absolute Stack Gas Pressure (In. Hg): 

Pa = Pbar + (*Ps + 13.6) 

\ Pa = 29.41 + ( -0.3 
I 

+ 13.6 ) 

Pa = 29.39 

I Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

Vw, std = 0.04707 x Vlc 

Vw, std = 0.04707 x 13.2 

I Vw, std = 0.62 1 

Volume of Dry Metered Gas, Standard Conditions (DSCQ: 

Vm, std = (17.65 x Vm x Y x [Pbar + (dH + 13.6)]) + (Tm + 460) 

Vm, std = { I  7.65 x 53.91 x 0.979 x [ 29.41 
( 67.5 + 460 

Vm, std = 52.267 

I 
Moisture Fraction (Dimensionless): 

I Bws = Vw, std - (Vm, std + Vw, std) 

Bws = 0.621 + ( 52.27 + 0.621 ) 

1 Bws = 0.012 

I Molecular Weight of Stack Gas, Dry Basis (LWLb-Mole): 

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



1 S.A.T., LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TEUFAX (417) 282-6140 

Location: Electric Arc Furnace Client: STEEL DYNAMICS, INC. 
I Run #. 1 Proiect #: GISA 04-1-247 

--Molecular WeigM of Stack Gas, Wet Basis (LWLb-Mole): 

Ms = 18 x Bws + [Md x (1 - Bws)] 

Ms = 

I 
28.71 

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 0.914 x sqrt [( 139.8 + 460 ) 
I 28.71 x 29.39 )] I Vs = 55.3 

I Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM: 
I 

I 
Qa = 1,036,661 

Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

I 

1 Qstd = [17.65 x Qa x Pa x (1 - Bws)] + (Ts + 460) 

Qstd = [17.65 x 1036661 x 29.39 x (1 - 0.012 )] 

i ( 139.8 + 460 ) 
Qstd = 885,956 

1 lookinetic Sampling (77): 



Rt. 2, Box 2165, Wheatland, MO 65779 TEUFAX (41 7) 282-6140 

I EPA Method 13B (Fluoride) Sample Calculations Pane 3 of 3 

-omtion: Electric Arc Furnace Client: STEEL DYNAMICS, INC. 

I F Emissions Concentration (Gr/DSCF): 

GrIDSCF = .015435 x Mn + Vm, std 

I GrlDSCF= 
0.00006 

F Emissions Concentration (LWDSCF): 

I LbIDSCF = 8.44E-009 

IF Emissions Rate (Lb/Hr): 

LbIHr = LbIDSCF x Qstd x 60 

LbIHr = 8.44E-009 x 

LbIHr = 0.449 



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. 

Sample Calculations Data Entry Section 

Client: STEEL DYNAMICS, INC. Project #: GISA 03-T-247 
Location: Electric Arc Eurnace - 
Run #: 1 

To add more 
parameters, 
PAGE DOWN 



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

I €PA Method 101 A (Mercury) Sample Calculations Page 4 of 3 

Location: Electric Arc Fumace Client: STEEL DYNAMICS, INC. 
I Run #: 1 Proiect #: GISA 03-T-247 

Absolute Stack Gas Pressure (In. Hg): 

Pa = Pbar + (*Ps + 13.6) 

I pa  = 29.41 + ( -0.3 + 1 3 . 6 )  

Pa = 29.39 

I 
Volume of Water Vapor in Sampled Gas, Standard Conditions (SC9: 

I Vw, std = 0.04707 x Vlc 

Vw, std = 0.04707 x 25.1 

1 Vw, std = 1.181 

I Volume of Dry Metered Gas, Standard Conditions (DSCF): 
I 

Vm, std = (17.65 x Vm x Y x [Pbar + (dH + 13.6)]) + (Tm + 460) 

I Vmv std = 

92.203 

Moisture Fraction (Dimensionless): 

I Bws = Vw, std + (Vm, std + Vw, std) 

Bws = 1.181 + ( 92.20 + 1.181 ) 
I ' Bws = 0.01 3 

I Molecular Weight of Stack Gas, Dry Basis (Lb/Lb-Mole): 



I Proiect #: GISA 03-T-247 

I Molecular Weight of Stack Gas, Wet Basis (Lb/Lb-Mole): 

Ms = 18 x Bws + [Md x (1 - Bws)] 

I MS = 18 x 0.01265 + [ 28.90 x ( 1 - 0.013 1 1 

i Velocity of Stack Gas (FPS): 

I v s =  
85.49 x Cp x sqrt dP x sqrt [(Ts + 460) + (Ms x Pa)] 

Vs = 85.49 x 0.84 x 0.969 x sqrt [( 134.8 + 460 ) 
I 28.76 x 29.39 )] 1 VS = 58.4 

Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

I Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

I Qstd = [17.65 x Qa x Pa x (1 - Bws)] + (Ts + 460) 

Qstd = [17.65 x I100372 x 29.39 x (1 - 0.013 )] 
( 134.8 + 460 ) I Qstd = 947,443 

lsokinetic Sampling (A): 

%I = [0.0945 x Vm, std x (Ts + 460)] + (0 x Vs x Pa x An x (1 - Bws)] 



1 S.A.T., LLC Rt. 2, BOX 2165, Wheatland, MO 65779 TEUFAX (41 7) 282-6140 

1 EPA MethodlOIA (Mercury) Sample Calculations Page 3 of 3 

Location: Electric Arc Furnace Client: STEEL DYNAMICS, INC. 

Hg Emissions Concentration (Gr/DSCF): 

GrlDSCF = 1 S435E-005 x Mn + Vm, std 

I GrlDSCF = 1.5435E-005 x 20.0000 

GrlDSCF = 0.0000033 

I Hg Emissions Concentration (Lb/DSCV: 

I LblDSCF = GdDSCF + 7000 

LblDSCF = 0.0000 + 7000 

I LblDSCF = 4.78E-010 

Hg Emissions Rate (Lb/HI): 

LblHr = LblDSCF x Qstdx60 

1 LbIHr = 4.78E-010 x 947443 

LblHr = 0.027 



NOMENCLATURE 



NOMENCLATURE 

= actual cubic feet 
= actual cubic feet per minute 
= inside cross-sectional area of stack or duct (ft2) 
= inside cross-sectional area of sampling nozzle (ft2) 
= 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 (dscf/mmBtu) 
= feet per second 
= square feet 
= cubic feet 
= degrees Fahrenheit 
= mass flow rate of stack gas (lb/hr) 
= grains 
= grams 
= ;eat of combustion, dry basis (Btu/lb) 
= hour 
= average orifice meter pressure differential (in. H20) 
= orifice meter calibration factor (in. H,O) 



NOMENCLATURE, Continued 

%H = percent hydrogen by weight, dry basis 
%I = percent of isokinetic sampling 
in. Hg = inches of mercury 
in. H 2 0  
1 b 
I bllb-mole 
m 
mm 
Mb 
Mc 
Mn 
Mg 
Mg C 
M g P  
Pg 
meq 
m g 
ml 
M W  
M d 

Ms 
ng 
N 
%N 
%N2 
% O  
%O, 
Pg 
PW 

P P ~ C  
PPmv 
p, 
p,. 
P a  
p bar 

ps 
AP 
JAP 
Qa 

Q s t  d 

R, 

= inches of water 
= pounds 
= pound per pound-mole 
= thousand 
= million 
= mass concentration of media blank 
= mass concentration of target analyte collected (mg, 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 (Ibllb-mole) 
= molecular weight of stack gas, dry basis (lbllb-mole) 
= molecular weight of stack gas, wet basis (lbllb-mole) 
= nanograms 
= normality of barium perchlorate titrant (meqlml) 
= 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 Ib/mmBtu per Fd constant 
= particulate loading per heat input in IblmmBtu per F, calculated 
= absolute stack gas pressure (in. Hg) 
= barometric pressure at sampling site (in. Hg) 
= static stack gas pressure (in. H20) 
= stack gas velocity head (in. H20) 
= average square root of stack gas velocity head (in. H20) 
= volumetric stack gas flow rate at actual conditions (acfm) 
= volumetric stack gas flow rate corrected to dry standard conditions (dscfm) 
= natural or propane gas usage rate (mscfh) 



NOMENCLATURE, Continued 

Rho = stack gas density (1b/f't3) 

% = process rate (tph) 
std = standard conditions at 29.92 in. Hg and 68°F 
sc f = standard cubic feet 
sc fh = standard cubic feet per hour 
%S = percent sulfur by weight, dry basis 
Tm = average dry gas meter temperature (OF) 
Ts = average stack gas temperature (OF) 
TC = ton of charge 
TEQ = toxicity equivalent 
TGNMO = total gaseous nonmethane organic 
TP = ton of pour 
TPH = tons per hour 
TPW = ton of process weight 
v a = volume of sample aliquot titrated (ml) 
v,, = total volume of liquid condensed in impingers and collected in silica gel (ml) 
vm = total volume of dry metered gas (dcf) 
Vm ~ t d  = volume of dry metered gas corrected to standard conditions (scf) 

vs = stack gas velocity (fps) 
Vsoh = total volume of sample solution (ml) 
vt = average volume of titrant used for sample titration (ml) 
vtb = average volume of titrant used for blank titration (ml) 
vr*, ~ t d  = volume of water vapor in sampled gas corrected to standard conditions (scf) 
Y = dry gas meter calibration (correction) factor (unitless) 
8 = total sampling time (minutes) 



EQUATIONS 



EQUATIONS 

1) Absolute Stack Gas Pressure (in. Hg): 

pa = P ,  + (kPs + 13.6) 

2) Volume of Water Vapor in Sampled Gas, Standard Conditions (scf): 

"w, S I ~  
= 0.04 707 X L:, 

3) Volume of Dry Metered Gas, Standard Conditions (scf): 

Fh, S I ~  
= {l7.65 x Vm x Y x (P,, + (AH+ l3.6)J) + (Zm + 460) 

4) Moisture Fraction (unitless): 

- 
Bm - vw, std P m ,  std + 'w, std 

5) Molecular Weight of Stack Gas, Dry Basis (Ib/lb-mole): 

Md = 0.44 x !%KO2 + 0.32 x %02 + r0.28 x (%CO + %NJ] 

6) Molecular Weight of Stack Gas, Wet Basis (Ibllb-mole): 

M, = 1 8 x B , + I M , x ( I - B w 3 /  

7) Velocity of Stack Gas (fps): 

K = 85.49 x C, x JdP x J((TS + 460) -- (;MI x PJ J 

8) Volumetric Stack Gas Flow Rate, Actual Conditions (acfm): 

QG = A  x L < x  60 

9) Volumetric Stack Gas Flow Rate, Dry Standard Conditions (dscfm): 

Q,, = [ 1 7 . 6 5 x Q , x P G x ( l - B w J ] + ( T , + 4 6 0 )  

10) Isokinetic Sampling (%): 

%I = (0.0945 x Vm, x (T, + 460)/ '- (8 x T.'; x P, x A ,  x ( I  - B,J/ 



EQUATIONS, Continued 

11) PM Concentrations: 

gr/&cf = 15.435 x M,, + L/,, s,d 

lb/&cf = gdu'scf + 7000 

Ibhr = Wdscf x Qstd x 60 

12) Flue Gas Density (lb/A3): 

13) Gas Mass Flow Rate (lb/hr): 

14) Excess Combustion Air Per Raw Gas Analysis (%): 

15) Ash Moisture Content (%): 

%AM = (net loss after heatina) x 100 + (net loss after dying) 

16) Target Analyte Concentrations: 

lb/&cf = nrg x 2.205E-06 + I/,, ,,, 

11 
= , ~ g  X 2.205E-09 + Vm, ., 

11 
= ng x 2.205E-12 -1- T/,, ,,, 

11 - pg x 2.205E-15 + V,, .,, 



EQUATIONS, Continued 

17) TGNMO Concentrations: 

18) TGNMO Concentration Correction for 1 Trap and 2 Tanks: 

c,+, = (conc. ( I )  x vol. sampled ( I ) ]  + fconc. (2) x vol. sampled (211 
(vol. sampled (1) + vol. sampled (2)J 

19) Collection Vessel/CEM Gaseous Analyte Concentrations: 

lb/&cf = ppmv x Molecular Weight o f  Analyte. lb/lb-mole 
385.3 dscf/lb-mole x I o6 

20) Sample Concentration Corrections: 

50% excess air (lbJtt3) - 

50% excess air per raw gas analysis (i'bJtt3) - 

Cs50,;rga = Cs -1- {I - ((1.5 x %COJ - (0.13 x %NJ - (0.75 X %CO)/ - 20.9) 



EQUATIONS, Continued 

21) Weighted Analyte Concentrations Per Two Ducts: 

ibidscf,, = (IbidscJ duct I + Ibi'dscJ duct 2) + 2 

~ b ~ ~ m m t  = Ib/hr, duct I + ibihr, duct 2 

i b h m  b tu, = (Ibimmbtu, duct I + ibhmbtu, duct 2) + 2 
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APPENDIX G 

CORRESPONDENCE 



ANALYTICAL DATA TRANSMITTAL 
e * 



TEST REPORT 
Page 1 of 2 

3/3/04 

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

Reference Data: 
Client Sample No.: 

P.O. No.: 
Sample Location: 
Sample Type: 
Method Reference: 
DCL Set ID No.: 
DCL Sample ID No.: 
Sample Receipt Date: 
Preparation Date: 
Analysis Date: 

Mercury 
SDI Rl Container#l,lA through 
SDI Blank Container #1,1A 
04 -T-247 
G/SA 04 -T-247 
Liquid 
EPA Method 101A 
04-S-0309 
04-01649 through 04-01652 
01/23/2004 
02/02/2004 
02/03/2004 

Sample condition was acceptable upon receipt except where noted. 

The samples were prepared and analyzed in accordance with EPA 
method lOlA using a CETAC Mercury Analyzer M-6000A. 

The results are provided in the enclosed data table. Results 
relate only to the items tested and are not blank corrected unless 
indicated in the data table. 

~tephanie Wilcox 
. Analyst 

CINCINNATI OFFICE 
4388 GLENDALE4ILFORD ROAD 
CINCINNATI, OHIO 452423706 
513 733-5336. FAX 513 735.5347 

This report shall not be reproduced except in full, without the * 
WEST COAST OFFICE 
11 SANTA YORMA COURT 
NOVATO. CALIFORNIA 94945 
800 280407 1,  FAX 41 5 803-6489 



TEST REPORT 
Page 2 of 2 
04-S-0309 

Results 
Mercury 

Stephanie Wilcox 
Analyst 

% Reviewer 

LCS = laboratory control sample. 
MS/MSD = matrix spike/matrix spike duplicate. 

Volume (L) 
0 . 6 0 0  
0 .575 
0 .625  
0 .600  

0 .225  
0 . 2 2 0  
0 . 2 2 5  
0 . 2 2 5  

DCL # 
04-01649 A1 
04-01650 A1 
04-01651 A1 
04-01652 A1 

04-01649 A2 
04-01650 A2 
04-01651 A2 
04-01652 A2 

Prep Blank 
LCS 

C l i e n t  # 
SDI R1 Container#l 
SDI R2 Container#l 
SDI R3 Container#l 

SDI Blank 
Container#l 

SDI R1 Container#lA 
SDI R2 Container#lA 
SDI R3 Container#lA 

SDI Blank 
Container#lA 

" .  

% Recovery 

~ ! 3 / = m ~ l e  . 
4 . 0  
16 .  
ND 
ND 

7 . 8  
ND 
6 . 5  
ND 

ND 
97. 

i 

Sample  
A1 
A1 
A1 
A1 

A2 
A2 
A2 
A2 

124. 

124. 

2 . 0  
limit (RPL). 

% Recovery 

% Recovery 

RPL 
ND = not detected at 

04-01649 A1 
MS 

04-01649 A1 
MSD 

or above the reporting 





LABORATORY REPORT 

Report Date: 
Lab LD.: 

TECHNICAL INFORWUIN: 

Testing was performed accwdlng to EPA Method 136 as requested. 

Authorired Release of Data 
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Michelle Lalrberte 
SAM1 
7314 Egypt Rd 
Medina OH 4.4256 

LABORATORY REPORT 

Report Date: M/06/04 

Purchase Order #: 04-T-247 
Fax Number 330-723-0645 

... - . . . . ... 
SDI F R-2 S-4621 Fhmhe 

. .  . .-,.- 
0.32 

.- 
mglt 

SWFR-3 S4622 F;luorine 0.24 
- -..- msn 

- . . --.- 
SDI F Blank -3 Fluorine < 0.2 

- .. . .. - .  - .. . 
msn 

. 



TRANSMITTAL OF PROCESS DATA 



Structural and Rail Division 
2601 S. County Road 700 East 
Columbia City, IN 46725 

Ph. (260) 625-81 00 
FAX (260) 625-8950 

January 22,2004 

Guenther & Shackleford Associates 
39 15 West lotith Lane 
Crown Point, IN 46307 

Dear Fred: 

Here are the heat sheets and baghouse data that you requested. Let me know 
if you need any more information. 

Sincerely, 

~ e v i n  J. Bort 
Engineering Manager 



Page 1 of 1 

Subject: RE: Hg, F Production data 
Date: Sat, 28 Feb 2004 09:43:51 -0500 
X-MS-Has-Attach: 
X-MS-TN EF-Correlator: 
Thread-Topic: Hg, F Production data 
Thread-Index: AcPpl UsyXmASn9+4QJ+ftLrQRep7DwUM+K8w 
From: <barry.smith@stld.com> 
To: <guenther@maiI.icongrp.com>, 

<gsal @myvine.com> 
X-Alligate-In: Passed -Adult: 0 (Req: 18) Spam: 10 (Req: 18) Tot: 10 (Req: 22) 
X-Alligate-QueueFile: 0065091 41 .dta 

Fred, 
I understand that Kevin Bort forwarded the 1/2012004 EAF Heat Record logs for inclusion in the stack 

test report. Based on the EAF Heat Record logs, here is the production data specifically for each run. (Tons 
produced) 

Fluoride 
Run 1 8:58 - 10:12 162.0 Tonslhour 
Run 2 10:50 - 12:12 160.3 Tonslhour 
Run 3 1250 - 14:OO 188.5 TonsJhour 

170.3 Tonslhour average 

Mercury 
Run 1 8:45 - 10:58 171.4 Tonslhour 
Run 2 1212 - 14:25 177.4 Tonslhour - 
Run 3 14:30 - 16:35 120.9 Tonslhour 

156.6 Tonslhour average 

Barry Smith 
Environmental Engineer 
Steel Dynamics, Inc 
4500 CR 59 
Butler, IN 46721 
(260) 868-8185 
(260) 868-8058 fax 
barry.smith@stld.com 



EMISSIONS TEST PROTOCOL 



fax 
to: 

GUENTHER / SHACKELFORD ASSOCIATES 
ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

t r a n s m i t t a l  

Barry Smith 1 
organization: Steel Dynamics, Inc. 

from: 

subject: 

(260) 868-8953 / (260) 868-81 85 

Fred Guenther 

Thursday, December 18,2003,9:00 P.M. EST 

Emissions Test Protocol - Steel Dynamics, Inc. 

pages: 5 PAGES INCLUDING THIS PAGE 

status: 

comments: 

rn URGENT rn CONFIDENTIAL 0 PLEASE REPLY ASAP 

Attached is the protocol documentation sent to IDEM today. This 
documentation does not include the RATA testing but can be added at a 
reasonable later date. Let me know at your earliest opportunity regarding the 
RATA testing. Please feel free to contact us regarding any questions that you 
may have on this submission. 

1 

Ifthere is any dzficulty with this transmission, please call the number below. 
P.O. Box 807 Crown Point, IN 46308-0807 

TEL: (219) 661-9900 
FAX: (219) 661-9902 



fax 
GUENTHER / SHACKELFORD ASSOCIATES 

ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

t r a n s m i t t a l  

to: David Cline 

organization: 

faxlphone: 

from: 

dateltime: 

subject: 

pages: 

status: 

comments: 

- 

Indiana Department of Environmental Management 

Fred Guenther 1 
Thursday, December 18,2003,9:00 P.M. EST 

Emissions Test Protocol - Steel Dynamics, Inc. 1 
1 4 PAGES INCLUDING THIS PAGE 

w URGENT CONFIDENTIAL 0 PLEASE REPLY ASAP 

Attached please find an emissions test protocol for the testing of the EAF at 
Steel Dynamics, Inc.'s plant in Columbia City, Indiana. The testing has been 
scheduled for request to extend the time to submit the final report for January 
20, 2004. Please feel free to contact us regarding any questions that you may 
have on this submission. 

- 
rthere is any difficuIty with this transmission, please call the number below. 

P.O. Box 807 Crown Point. IN 46308-0807 
TEL: (219) 661-9900 
FAX: (219) 661-9902 



GUENTHER / SHACKELFORD EMRUNMENTAL CONSULTANTS 

ASSOCIATES & TESTING CONTRACTORS 
P. 0. BOX 807 * Crown Point, lndiana 46307 A (219) 662-7037 / FAX (219) 662-7037 

December 18,2003 

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 TEST PROTOCOL 
Steel Dynamics, Inc. 
Columbia City, IN 
CP 183-1 0097 1 Plt. ID 183-00030 

Dear Mr. Cline: 

On behalf of Steel Dynamics, Inc., we are providing a revised protocol for the emissions testing of 
the baghouse outlet on the Electric Arc Furnace (EAF) located in Columbia City, Indiana. This 
protocol a5s submitted in response to our discussion of this date. The testing has been scheduled 
for the period August 1,2003. 

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 1 9) 663-5394. 

Sincerely, 
GuentherIShackelford Associates 

- 
Fred H. Guenther 

Attachments: 
RATA Notification Protocol One Page 



C o m p l i a n c e  T e s t  P ro toco l  

-- 

Pro 

met 

I n d i a n a  Department o f  E n v i r o n m e n t a l  Management 
Office of Air ManagementfCompliance Data Section 

100 N Senate, POB 6015 
Indianapolis, IN 46206-6015 

Phone: 3171232-833s Fax: 3171233-6865 

te  Prepared: 12/18/03 Proposed Test Date: 08120104 Plant Address: 2601 S. County Road 700 E. Plant Locntion: Columbia City, I N  46725  

Source Info ID. No.: 183-00030 Permit No.: CP183-10097 Check applicable program: 

npany: Steel Dynamics, Inc. FESOP: Title V: SSOA: Inspector: Re~ iewer  Approval Date. 

il Address: 2601 S. County Rd 700 E 
- 

Mail City: Columbia City, IN 46725 Other permit conditions: (use back ~f needed) 
Other: Construction Permit  

npany Contact: Brad Brown Phone: (260) 625-8852 

rester Information 5. a. Describe any deviat~ons from standard test method. None 

me: GuentherIShackclford Associates b. Describe method used to determ~ne operating level. Furnace Charge 
-- ~ 

Iress: P.O. Box 807, Crown Point, IN 46308 6. SAMPLE SITE LOCATION 

)tact: Fred H. Guenther Phone: (219) 663-5394 Number of sample points for M5. 24 

Process Information (List each piece ofecluiument to be tested on separate form.) Diameter at sample site: 20 height: 135 Ft. 

it to Test. Electric Arc Furnace 

r.  Rated Capacity: 200 T N r .  ( 2  Furnace Total) 

uosed Oueratine Sueed. Maximum Cauacitv 

Control Equipment: Baghouse (PM), DSE (CO) Low NOx Burner (NOx) 

cess Description: The EAF is composed of one twin shell furnaces with a 

nbined rated capacity of 400 tons per hour. The furnaces produce molten 

a1 using scrap metal and an electr~c arc. 
-. 

I Type: 

'est Information: 

thod 13B: F 1 

T o  Be Determined 

Sampllng Site 

I 

Disturbance L 
Distance A 

Distance 0 

Does Sample port location meet 40 CFR 60, Appx. A; Method I .  Sec 
1.2 requirements: Y-x- N -If no, explain. 

Appx. Stack gas flow (ACFM): 850.000 

Appx. Stack gas temp (deg. F): 
- 

i 200 t--- 
Appx Stack gas moisture (%): - 1 %  

Reason for Test 
Operating Permit: Yes No X 
Construction Permit: Yes X No 
State Agreed Order : Yes No X 
Compliance w1326 IAC NSPS 40 CFR 60 S u b p a r t - A A a O t h e r  
Title V:  Yes No 
Other (i.e. EPA, CD, State, 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-i 
(a)(b) requires any test fee to be submitted with the protocol. (pi 
NOT APPLICABLE IF PROGRAM IS FESOP. TITLE \' OR TESTmG \'E'I ONL 

Section 9 frm-protern1 wpd I 



EPA METHOD 1OlA 
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Rail Division 
Project Number: 3 19 

Executive Summary 

Air Analysis, Inc. was contracted by Steel Dynamics Inc. - Structural and Rail Division 
to perform air emissions sampling of the Electric Arc Furnace baghouse exhaust stack 
during steel production in Columbia City, Indiana on June 13,2005. The objective of the 
test program was to determine compliance with Indiana air permit requirements. 
Sampling was performed for lead. The following personnel were involved with the 
testing program: 

Air Analysis 
Air Analysis 
ID EM 
SDI 

Mike Dicen 
Marcus Allen 
Doug VanDeMark 
Bill Bougher 

The testing program was performed utilizing US EPA Method 12. Three sets of two- 
hour test runs were performed on June 13, 2005 and the average of the three runs is listed 
below. 

Test Summary 

Table I 

* Indiana Air Permit Lead Limit: 0.1 44 I b s h  

Date 

06/13/05 

Time 

7:16 - 14:32 

Source 

EAF 
Baghouse 
Exhaust 

Stack 

Pollutants 

Lead 

- 
Mass Emissions 

0.016 
(lb s/hr) 



a i r  Analysis, Inc. 

Results 

Steel Dynamics Structural & 

Rail Division 
Prqject Number: 3 1 9 

Lead Test Conditions 

Table 2 

Gas Conditions 
Ts 

I I I , I 

Pollutant 

3 

B wo I Moisture (volume %) 
0 2  
C 0 2  

Volumetric 
Flow Rate 
Qa 
Qstd 

Results 
Ec 

Avg 
Stack Temperature 

(dscfm) 

1.3 
Oxygen (dry volume %) 
Carbon Dioxide (dry 
volume %) 

Actual Conditions (acfm) 
Standard Conditions 

1 
19 1 

2 
186 

1.1 
2 1 
0 

1,007, 899 
826, 874 

Ermssion Rate, (grldscf) 
Emission Rate, ( l b s h )  
Lead 

174 
0.9 

2.807E-06 
0.020 

194 
1.1 
2 1 

0 

981,776 
792, 167 

2 1 
0 

1,005,698 
802,104 

I 

2 1 
0 

931,732 
747,522 

2.322E-06 
0.016 

1 903E-06 
0.012 

2.344E-06 
0.016 



:!Air Analysis, Inc. Steel Dynamics Structural & 

Rail Division 
Project Number: 3 19 

Description of Source Processes and Field Notes 

Steel Dynamics, Inc. operates a mini-steel mill in Columbia City, Indiana. 

Electric Arc Furnace Description 

Steel Dynamics, Inc. operates an electric arc furnace with a nominally rated capacity of 
200 tons of scrap steel per hour and utilize a direct-shell evacuation control (DEC) 
system, an overhead roof exhaust system consisting of a capture system consisting of a 
segmented canopy hood, scavenger duct, and cross-draft partitions. 



LAir Analysis, Inc . Steel Dynamics Structural & 

Rail Division 
Project Number: 3 19 

Methodology 

The sampling procedures used by Air Analysis, Inc. are as follows: 
Title 40 CFR Part 60 Appendix A 
Method 1 "Sampling of Velocity Traverses for Stationary Sources" 
Method 2 "Determining of Stack Gas Velocity and Volumetric Flow Rate" 
Method 3 "Gas Analysis for the Determination of Molecular Weight" 
Method 4 "Determination of Moisture Content in Stack Gas" 
Method 12 "Determining of Lead" 

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

Sampling Points 
Locations Dimensions Ports Points Per Port Total Points 
EAF 239.26" 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 Fynte 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. 

LEAD DETERMINATION - EPA METHOD 12 
Stack gas is withdrawn isokinetically and particulatellead matter is collected on the nozzle, 
probe and filter and a 0.1 N nitric acid solution. 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 along with the nitric acid solutions in the impinger sets are rinsed with nitric 
acid is stored in a sealed glass container. 



&ir Analysis, Inc. Steel Dynamics, Inc. 
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APPENDIX I SAMPLE CALCULATIONS 



Fgure 51. Metals & Particulate Sampling Train 



h Air Analysis, Inc. 

SAMPLE CALCULATIONS 
Thc bMcs presenting the results arc gmrrtcd clccrronicatly born n w  datr I t  m y  not k p s i i  to aafily duplicate thcst rrrulo using a alculator. 
The rcbacw method data, results and all atcutations arc carricd to sixteen daimal placu throughout. Thc tkl table ZI h t t c d  to M approprintc 
number ofsignificant figures. 

1. Volume of water collected (wscf) \ 

Where: 
vk total volume of liquid collected in impingers and silica gel (ml) 
v~td volume of water collected at standard conditions (ft') 
0.04707 conversion factor (f?/ml) 

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

Where: 

3. Sample gas pressure (in Hg) 

barometric pressure (in Hg) 
average dry gas meter temperature ("F) 
volume of gas sample through dry gas meter at meter conditions (ft') 
volume of gas sample through dry gas meter at standard conditions (ft3) 
gas meter correction factor (dimensionless) 
average pressure drop across meter box oritice (in H,O) 
conversion factor ("Win Hg) 
conversion factor (in H,O/in Hg) 
O F  to O R  conversion constant 

Where: ~~ barometric pressure (in Hg) 
Ps sample gas static pressure (in H20) 
ps absolute sample gas pressure (in H20) 
13.6 conversion Factor (in H20/in Hg) 



A Air Analysis, Inc. 

- - .  

4. Actual vapor pressure (in Hg) 

p.=p, 

Where: 
P" 
p, 

5. Moisture Content (%) 

vapor pressure, actual (in Hg) 
absolute sample gas pressure (in Hg) 

proportion of water vapor in the gas stream by volume 
volume of gas sample through the dry gas meter at standard conditions (P) 
volume of water collected at standard conditions (@) 

6. Saturated moisture content (%) 

Where: 
B, proportion ofwater vapor in gas stream by volume at saturated conditions (%) 
p, vapor pressure, actual (in Hg) 

ps absolute sample gas pressure (in Hg) 

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

(CO2) (02 )  hfd=MCO2- + hi,,,- +.UCo -h:! (CO +K2) 
(100) -(lo) (100) 

Where: 
Md 
Mcor 
h?02 
*ow 
co, 
0 2  

CO + N, 
100 

dry molecular weight of sample gas (1Wlbmole) 
molecular weight of carbon dioxide (1Mbmole) 
molecular weight of oxygen (Ib/lb-mole) 
molecular weight of carbon monoxide and nitrogen (IWlbmole) 
proportion of carbon dioxide in the gas stream by volume (%) 
proportion of oxygen in the gas stream by volume (%) 
proportion of carbon monoxide and nitrogen in gas stream by volume (%) 
conversion factor, % 



A Air Analysis, Inc. 

8. Molecular weight of sample gas (1Mbmole) 

Where: 
Md dry molecular weight of sampIe gas (IMbmole) 
B, proportion of water vapor in the gas stream by volume 
Mm molecular weight of water (1Mbmole) 
Ms molecular weight of sample gas, wet basis (IMbmole) 

9. Velocity of sample gas (Wsec) 

Where: 
KP velocity pressure coefficient (dimensionless) 
c P pitot tube  constant 
Ms molecular weight of sample gas, wet basis (lbnbmole) 
Ps absolute sample gas pressure (in. Hg) 
G average sample gas temperature (OF) 
Vs average sample gas velocity (Wsec) 
460 O F  to O R  conversion factor 

10. Total flow of sample gas ( a c h )  

Where: 
As 
Qs 
vs 
60 

cross section area of sampling location ( f f i  
volumetric flow rate at actual conditions (acfin) 
sample gas velocity (Wsec) 
conversion factor, seconds to minutes 



A Air Analysis, Inc. 

1 1. Total flow of sample gas (dsctin) 

Where: 
Bwo proportion of water vapor in the gas stream by volume 
Ps absolute sample gas pressure (in. Hg) 
Qa volumetric £low rate at actual conditions ( a c h )  
Qstd volumetric flow rate at standard conditions (dsch) 
f average sample gas temperature ("F) 
17.64 conversion factor, (("WhHg) 
460 O F  to % conversion Factor 

12. Total flow of sample gas (dsclh) 

Where: 
Bwo 
Ps 
Qa 
Qstdihr 

proportion of water vapor in the gas stream by volume 
absolute sample gas pressure (in. Hg) 
volumetric flow rate at actual conditions (ach)  
volumetric flow rate at standard conditions (dschx60) 
average sample gas temperature ("F) 
conversion factor, (("Win.Hg) 
O F  to "R conversion factor 



A Air Analysis, Inc. 

13. Percent Isokinetic (%) 

Where: 
Dn 
Bwo 
I 
PS . 
T, 
V d  
v s  
9 
0.09450 

diameter of nozzle, inches 
proportion of water vapor int he gas stream by volume 
percent of isokinetic sampling (%) 
absolute sample gas pressure (in. Hg) 
average sample gas temperature ("R) 
volume of gas sample through the dry gas meter at standard conditions (ft3) 
average sample gas velocity (Wsec) 
total sample time, minutes 
constant 

14. Pollutant concentration (grldscf) 

Where: 
cgkr measured concentration in gas stream, grfdscf 
Mn pollutant collected, corrected for reagent blank, grams 
vmstd volume of gas sample through the dry gas meter at standard conditions (ft3) 
15.43 conversion factor, grams to grains 

15. Pollutant Emissions, Mass Emissions Rate lbslhr 

Where: 
E lbvhr Mass emissions rate, pounds per hour 
pg pollutant micrograms of pollutant emissions 
Qs~ volumetric flow rate at standard conditions, dry basis (dsch) 
v, Volume Standard conditions 
2.2046e-9 conversion factor, pounds per microgram 
60 conversion factor, minutes per hour 



A Air Analysis, Inc. 

16. DioxinlFuran Emission Rate, IWton (Compliance Determination) 

Where: 
Ehhm Mass emissions rate, pounds per ton 
C&f grain concentration of pollutant emissions 
QStd1k volumetric flow rate at standard conditions, dry basis (dscfh) 
K I conversion factor, 1 lW7000 grains 
p~,ny  production rate tons per hour 

17. DioxinfFuran Emission Rate, pgNg (Compliance Determination) 

Where: 
Mass emissions rate, microgram per megagram 
Mass emissions rate, pounds per ton 
conversion factor, kilograms per pound 
conversion hctor, micrograms per kilogram 
conversion factor, tons per megagram 



ifAir Analysis, Inc. Steel Dynamics, Inc. 
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APPENDIX I1 FIELD DATA PRLNTOUTS 



SOURCE TESTED: EAF Stack 
COMPANY NAME: Steel Dynamics Structural/Rail Div. 

DATE OF TEST: 06/13/05 

Avg. Stack Vol. Flow Rate 
ACFM I 10078991 1005698l 931 732 1 981 776 
DSCFM 8268741 8021041 747523 1 7921 67 

Lead Emissions 
Fitterable (grfdscf) 
Fitterable (Ibs/hr) 

Avg. Stack Temp. I 1741 1941 1911 1 80 
Stack Gas Velocity 54 1 54 1 SO 1 52 

Avg. Velocity Head I 0.761 0.731 0.631 0.71 
Avg. Sq. Rt of Delta P 0.871 0.86 1 0.791 0.84 

I ISOKINETIC TESTING SUMMARY 

Average 
2.3441 2E-08 

0.010 

Run 1 
2.80739806 

0.020 

Lead Limit : 0.144 Ibsfhr 

Run 2 
2.3223E-06 

0.016 

%lsokinetics: 
Allowable isokinetic 90-1 10% 
% Moisture of Stack Gas 
Sample Volume 

Run 3 
1.90267E-06 

0.012 

101 1 1021 1031 1 02 

1.33%1 1 .lo%' 
62 1 61 

0.93% 
57 

1.12% 
60 



COMPANY W :  Steel Dynamics 
LOCATION: Columbia Citv 

FIELD DATA 

SOURCE TESTU): EAF 
DATE OF TEST: 0611 3105 
RUN No.: 1 

lead 

M k u l a r  Weigtd of Stack Gas, Dry Easls, Md 
%GO2 0 
%02 21 
Md 28.84 

Volume of Water Vapor Collected a SlD. COND., V w  
Vlc 17.8 
W s t d )  0.837 

Volume of Dry Gas Collected STD. COND., Vm(std1 
W F )  77.938 
Vrn 55.737 
Pb(inches Hg) 29.800 
delta H 0.845 
gamma 0.961 
Vm(std) 62 107 

MoiPture Content of Stack Gas, Bwa 
&a 1.33% 
1-B*ro 98.67% 

Molecular Weight of Stack Gas, Ms 
Ms 28.70 

A m  of Stack (enter diameter Ill Inches). As 
~ e p m i n  o 
W~dth-in 0 
diameter 239.26 
No. 01 Stacks 1 
A M L W  0 
As(dia.) 31 2.2246729 

Shmc Plesuue. Ps 
slauc (0 5W) 
Ps 29.76 

Stack Gas Veloctty, Vs, fps 
CP 0.64 
sqr(delta P) 0.870 
i s  173 958 
Vs 53.802 

stack O P ~  ~ ~ o w r a h ,  Qb, a h  
As 312.2246729 
Qs 1007889 

Stack Gas Flowrate @ SlD. COW., Dty Basis, mtd. 
Qstd. 826873.87 

Velocrclty at me N o d ,  Vn 
Dia. of Nozzle o r  as An(nozzk): 00W193 
Time of Run 120 
Vn 54.56 

% lsokin&c measured fmm intemmdiate values 
90 l 101.80 

Pollutant *lass ErnIssbn Rate, PMR, Ibshr. 
Mn 0.0000113 
PMR 0.0199 

Frnrabls 

Gnlns per a d  
gr/ad = 

Grains per d+d 
grldsd = 0.0000 



COMPANY NAME: Steel Dynamlcs 
LOCATION: Colurnb~a City 
SOURCE TESTED: EAF 
DATE OF TEST: 05H 3/05 
RUN NO.: 2 
POLLUTANT: lead 

Enter Data 
Molecular Welght of Stack Gas, Dry Basls, Md 
%C02 0 
%02 21 
Md 28.84 

Vdume of Water Vapor Collected @ STD. CONO., Vwv 
WC 14.4 

'Ww 0.677 

Volume ot Ory Gas Collected @! STD. COND.. Vm(atd1 
Tm(F) 83.792 
Vm 65.125 
Pb(inae6 Hg) 23 800 
delta H 0.813 
gamma 0 961 
Vm(sid) 60.862 

Moisture Content of Stack Gas, Bwo 
Bwo 1.10% 
l-Bwo 68.90% 

Molecular WelgM of Slack Gas, Ms 
M6 28.72 

Area of Stack (enter dlameter In Inches), As 
Depth-in 0 
Wldthin 0 
diameter 239 26 
No. of slacks 1 
As(LbW) 0 
As(dia.1 3122246729 

Static Pressure, Ps 
Static (0.500) 
Ps 29.76 

FIELO DATA 
I K - F e d o r =  1.10j 

stack Gas velacity, Vs. fps 
@ 0 84 
sqr(delta P) 0.855 
Ts 193.625 
Vs 53.685 

Start lhnl  9 48 
StOlmhe I 11 58 

Stack Gas Flowrate, Qs, a& 
As 312.2246729 
0 s  1005698 

Stack Gab Flowrate @ STO. CONO.. ory Basis, m d .  
Qstd 8021 03 95 

Veloclty at the N o n k ,  Vn 
Oia. of Nozzle 0 183 An(nouie) 0.000193 
nme of Run 120 
Vn 55 00 

56 Isakinetlc, %I 
401 

% Isokhtic m e a d  from Intermediate values 
%I 102.84 

Pollutant Mass Emission Rate, PMR. IbsJhr. 
Mn O.OC000916 
PMR 0.0160 

Filterable 

Gralns per a d  
grlad = 

Gralns per d s d  
grldsd = 



COMPANY NAME Steel Dynamics 
LOCATION Columbia City 
SOURCE TESTW: EAF 
DPITE OF TEST. 06H 3105 
RUN NO.: 3 
POLLUTANT lead 

Enter Data 
Mo*rubr  Weight of Slack Gas. Dry Easis, Md 
%C02 0 
%02 21 
Md 28 84 

V o h  of Water Vapor Collected @) StD. COND.. Vwv 
Vlc 11 4 

Vw(std) 0.536 

Volume ci D q  Gaa Collected @ STD. WND.. Vm(std) 
Tm(R 91.792 . . 
Vm 
W(inches Hg) 
d a b  ti 
gamma 
Vm(std) 

Maim Content cd Stack Gaa. &a 
&a 0 93% 
l-Bur0 99.07% 

Molecular Weight ci Stack Gas. Ms 
Ms 28.74 

Area ci Sesck (enter diameter Ln inches), As 
Deplh4n 0 
Widthin 0 
diameter 239.26 
NO. of Slacks 
As(L'W) 0 
As(dia.) 312 2146729 

Static Pressure. Ps 
Static 
PS 

Sack Gas Velacily. Vs, fps 
CP 0 84 
sqr(de1ta P) 0.794 
Ts 190.708 
Vs 49.738 

Stack Gas Flawate @ Sm.  COND.. Dry BBals, QsM. 
Qsld. 747522 53 

velooity at the rh@e. Vn 
D;a. of N o d e  
Time of Run 
Vn 

% Isokinetio, %I 
%I 

FIELD DATA marl Tim 1 12 22 
IK-Fadw = 1.051 Srop T i m  I 2 32 

X lsokinetic measured from intermediate values 
%I 103.22 

Pollutant Masr Emission Rate. PMR Ibs.lhr. 
Mn 0 00000702 
PMR 0.0122 

Filterabbe 

Gralna per dsd 
wid& = 
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AIR A N A L Y S I ~  INC stsrt Time: 9 : $3 
RUN N U M B E ~  POLLUTANT TESTED L. d E P A ~ E T H ~ D  /L 

I I ..N7 
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Air Analysis, Inc. 
3904 Clarks Creek Road 

Plainfield, IN 461 68 

Project - SDI 

Lead 

EPA Methods 12 Analysis 

Analytical Report 
5343 

7 

Element One, Inc. 
5022-C Wrightsville Av., Wilmington, NC 28403 
91 0-793-0128 FAX:gI 0-792-6853 e l  lab@el lab.com 



The following data for Analytical Report 5343 
has been reviewed for completeness, accuracy, 

adherence to method protocol, 
and compliance with quality assurance guidelines. 

Quality Assurance Review by: 

Daphne Woodman, Chemist 
June 29,2005 

Report Reviewed and Finalized By: 

Ken Smith, Laboratory Director 
June 29,2005 



SUMMARY OF RESULTS 



SUMMARY OF RESULTS 

Summary of Lead Analysis 

Run 1 Run 2 Run 3 Blank Run 3 Spike 
Element Total pg Total pg Total pg Total pg Recovery 

Lead, Average 11.3 9.1 6 7.02 < 0.3 101% 
Triplicate RSD 0.004 0.008 0.006 0.046 



ANALYTICAL NARRATIVE 



Element One Analytical Narrative 

Summary of Analysis 

Client 

Client ID: 

Method: 

Analytes 

The Method 12 samples were prepared and analyzed according to the method protocol. 
After digestion the samples were brought to volume of 100 ml. The digested samples 
were analyzed for lead on a PerkinElmer ELAN 61 00 ICP-MS. 

Detection Limits 

The ICP-MS instrument reporting limit was 2.5 pg/L for lead. 

Air Analysis, Inc 

SDI 

12 

Lead 

Analysis QAlQC 

The spike recovery data and triplicate analyses relative standard deviations are 
summarized with the results. All QAlQC data was within the criteria of the method. 

Element One #: 
Analyst: 

Dates Received 

Dates Analyzed 

Additional Comments 

5343 
DBW 

0611 6/05 

06/29/05 

The reported results have not been corrected for any blank values or spike recovery 
values. Nothing unusual was noticed with any of the samples or analyses. 



ANALYTICAL DATA 



?. < - ~.r-i-:?r:i:One METHOD 12 LEAD WORKSHEET L a b I D # e  r 3 ,  34-3 
7 

&,Q\~ <,s - 
I,# 

+ , .-. C~ 

Spiking Solutions Lot#: - (XWW - n 
Volume Marked Y IEa) I Loss Y I N 1 pH < 2.0@ N 

Sample ID 

V ,  I 1 I 

Blank 

(LRB) 

Blank Spike 

( L W  

Date Started: L- LJ,E+< 
Date Finished: (03pray 
QA checked: 

Data File: 

HNO. Lot: / \ o ~ o , ~  HF Lot: 

Final 

Vol., ml 

Page: i I of I 
Analyst: 3 0  
by: 'J31rJ 
Ref. Method: 

Spike 

u g 

- 
HCI Lot: 

Aliquot Final 

Volume 

ID/PO#: 

Notes: 

Element One, Inc. Form 129 - Revision 1 .OO 



One AIR TESTING SAMPLE SUBMISSION FORM Lab ID # 5343 

Project ID: SDI DUE DATE: 6.30.05 

I Client: Air Analysis 
-- 

I Date Rec 6.1 6-05 1 Time Rec 1105 / 
- -- 

Client Instructions: 

1 
2 
3 

4 

/ SAMPLE 

HN03 Lot: \ \ ~ C I Q ~ B  

Volume Marked Y ) 

I LRB 

I 

Sample Identification 
Run1 

Run 2 
Run3 
Blank 

- - 

Sample Identification 

Analyses Requested: 

HF Lot: 

Volume Loss Y I N 10 

Element One, Inc. Form 118 - Revision 6.0 

Pb SpikeRun3 

BV 

3i0 

Page 1 of 1 
Sample Submission Form b a 3  

6/16/2005 5:31:12 PM 

HCI Lot: 

pH < 2.0@ N 

Reference Method 

Method 12 

FV Spike Comments 



Dataset Report 

Jser Name: daphne.woodman 
Computer Name: ICPMSl 
Dataset File Path: c:\elandata\dataset\062905-2\ 
Report Datemime: Wednesday, June 29, 2005 l4:13:44 

Autosampler Position: 20 

Time 

12:47:21 Wed 29-Jun-05 

12:49:22 Wed 29-Jun-05 

12:51 123 Wed 29-Jun-05 

12:53:25 Wed 29-Jun-05 

12:55:26 Wed 29-Jun-05 

12:57:27 Wed 29-Jun-05 

12:59:29 Wed 29-Jun-05 

13:01:30 Wed 29-Jun-05 

13:03:31 Wed 29-Jun-05 

13:05:33 Wed 29-Jun-05 

13:07:35 Wed 29-Jun-05 

1-3:09:40 Wed 29-Jun-05 

13:11:46 Wed 29-Jun-05 

13:13:50 Wed 29-Jun-05 

13:15:54 Wed 29-Jun-05 

13:17:57 Wed 29-Jun-05 

13:19:57 Wed 29-Jun-05 

13:21:58 Wed 29-Jun-05 

13:27:32 Wed 29-Jun-05 

13:29:36 Wed 29-Jun-05 

13:31:40 Wed 29-Jun-05 

13:33:40 Wed 29-Jun-05 

13:35:40 Wed 29-Jun-05 

13:42:54 Wed 29-Jun-05 

13:44.57 Wed 29-Jun-05 

? 3.4657 Wed 29-Jun-05 

13:48:58 Wed 29-Jun-05 

13:58:47 Wed 29-Jun-05 

14.00:51 Wed 29-Jun-05 

14:02:51 Wed 29-Jun-05 

14:04:52 Wed 29-Jun-05 

Sample ID 
Blank 
Standard 1 
Standard 2 
Standard 3 
Standard 4 
QC Std 1 
QC Std 2 
QC Std 3 
QC Std 4 
QC Std 9 
QC Std 10 
5343-1 
5343-2 
5343-3 
5343-3 
5343-4 
QC Std 1 
QC Std 4 
QC Std #2 
5343-3 
5343-3 
QC Std 1 
QC Std 4 
5343-3 
5343-3 
QC Std 1 
QC Std 4 
5343-3 
5343-3 
QC Std 1 
QC Std 4 

The Dataset 
Batch ID Read Type Description Init. Quant Prep. Vol. Aliquot. Vol. Diluted L 

Blank 
Standard # I  
Standard #2 
Standard #3 
Standard #4 
QC Std #I 
QC Std #2 
QC Std #3 
QC Std #4 
QC Std #9 
QC Std #10 
Sample Air Analysis 
Sample Air Analysis 
Sample Air Analysis 

s Spike - 1 Air Analysis 
Sample Air Analysis 
QC Std #1 
QC Std #4 
Sample Air Analysis 

x2 Sample Air Analysis 
.' i i 

x2.S Spike - 1 Air Analysis --= L;+-~i;:3cJ;: %-.;frc;- 
QC Std # I  I ' 

QC Std #4 
x2 Sample Air Analysis 
x2s Spike - 1 Air Analysis 

QC Std # I  
QC Std #4 

x5 Sample Air Analysis 
x5s Spike - 1 Air Analysis 

QC Std # I  
QC Std #4 



SamplelBatch Report L- 
Jser Name: daphne.woodman 
2omputer Name: ICPMSI 
Sample File: C:\elandata\Sample\Method 12.sam 
ieport Datemime: Wednesday, June 29, 2005 14:14:04 

A/S Loc. Batch ID Sample ID Description Sample Type Init. Quant. Prep. Vol. Aliquot Vol. Diluted Vol. Solids Ratio 
5343- 1 Air Analysis 
5343-2 Air Analysis 
5343-3 Air Analysis 
5343-3 Air Analysis Sp~ke - 1 
5343-4 Air Analysis 
QC Std #2 Air Analysis 
5343-3 Air Analysis 
5343-3 Air Analysis Spike - 1 
5343-3 Air Analysis 
5343-3 Air Analysis Spike - 1 



ICP-MS RUN SHEET 5343 .,- - 
i \ ;<. i '  

<- 

Analyst: D B W  Date: 06-29-05 Solid Samples a / Liquid Samples 

Batch 
#for  

sample 

sets 

Sample 
Lab ID 

Sample 
Description 

LRB I SS 

Type 
Sample 

QC Spike 
QC Dup 
QC Reg 
Blank 

LRB 

I 

Dilutions an 

S 

Spike 
concentratio 

I 

Rechecks 

I 

Weight 
(9) 

Table #1 

Dilute 
d to 

Volu 
me 
(mi) 

100 

5 

17 

1 S 

l 0  I 
2 0 

Required: 
Resubmitted 

for QC: 

.- 

Spikes are post at 0.02 mL of 25ppm spiking solution lot 021405-A in a final volume of 1Ornl 

Element One. Inc. Form 126 - Revision 0.0 

Date: 

Submitted for 
QC: 

Re-Test 

QC Std #2 

5343-3 

5343-3 

5343-3 

5343-3 

Time: 

Table # 1 

Table f: 1 

S 

SS 

S 

ss 

Date: 
;--T5 z 

100 

100 

100 

100 

QC Review: 

By: 

No: 

Time: 
-. - - 

QC Review: 

5.0 

5.0 

2.0 

2.0 

Date: By: 
.--A 

. 

By: Date: 

10 

10 

10 

10 

Yes: 

Time: 

Comments: 

Time: By: 





Method 6020 Multi Metals Summary Repod 
Sample ID: Blank 
Sample Datd  Wednesday. June 29.2005 12:47:21 
Sample Desalplion: 
Concentration Results 

Analyte Mass Meas. l n t e ~ .  Cmc. Mean Report Unii 
Rh 103 303597.8 P P ~  

I> Ho 165 713648.9 P P ~  
I- Pb 208 2101.4 PPb 

Kr 83 84.3 P P ~  
Replicates 
Concentration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: Standard I 
Sample Dater Wednesday. June 29,2005 12:49:22 
Sample Description: 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 297004.7 PPb 

I> Ho 165 708975.9 PPb 
1- Pb 208 28948.9 1.02766 ppb 

Kr 83 76.7 P P ~  
Replicates 
Concentration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: Standard 2 
Sample Date/ Wednesday. June 29,2005 12:51:23 
Sample Description: 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 297464.9 PPb 

1' Ho 165 714860.3 PPb 
1- Pb 208 2786397.4 105.66608 ppb 

Kr 83 93.7 PPb 
Replicates 
Concentration 

Concentration 

Concentration 



Method 6020 Multi Metals Summary Report 
Sample ID: Standard 3 
Sample Date/ Wednesday. June 29.2005 12:53:25 
Sample Desaiption: 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Rep& Unl 
Rh 103 289475.5 PP b 

I> Ho 165 708681 w b  
I- Pb 208 13033567.2 498.86673 ppb 

Kr 83 172 P@ 
Replicates 
Concentration 

Concentration 

Concentration 

Method 6020 Mu16 Metals Summary Report 
Sample ID: QC Std I 
Sample Date/ Wednesday. June 29,2005 12:57:27 
Sample Description: 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 283855.3 P P ~  

I> Ho 165 677125.6 P P ~  
I- Pb 208 21004.5 0.76561 ppb 

Kr 83 116.7 PPb 
Replicates 
Concentration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: QC SM 3 
Sample Date/ Wednesday. June 29.2005 13:01:30 
Sample Description: 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 267064.2 P P ~  

I> Ho 165 668154.5 P P ~  
1- Pb 208 5019560.4 203.73455 ppb 

Kr 83 109.5 P P ~  
Replicates 
Concentration 

Concentration 

Concentration 



Method 6020 Muhi Metals Summary Report 
Sample ID: QC Std 4 
Sample Date1 Wednesday. June 29,2005 13:03:31 
Sample Description: 
Concentration Results 

Anafyte Mass Meas. Intens. Cmc. Mean Report Unit 
Rh 103 2817942 P P ~  

I> Ho 165 684143.7 P P ~  
1- Pb 208 2703283.3 107.1 1345 ppb 

Kr 83 121.7 PPb 
Replicates 
Concentration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 9 
Sample Date/ Wednesday, June 29,2005 13:05:33 
Sample Description: 
Concentration Results 

Analyte Mass Meas. lntens. Conc. Mean Report Unit 
Rh 103 233835.1 P P ~  

I> Ho 165 615495.2 P P ~  
1- Pb 208 16094.1 0.63572 ppb 

Kr 83 62.3 P P ~  
Replicates 
Concentration 

Concentration 

Concentration 

MeUlod 6020 Multi Metals Summary Report 
Sample ID: QC Std 10 
Sample Date/ Wednesday, June 29. 2005 13:07:35 
Sample Description: 
Concentration Results 

Analyte Mass Meas. Intens. Cmc. Mean Report Unit 
Rh 103 233759.1 P P ~  

I>  Ho 165 627476.2 PPb 
I- Pb 208 1357396.1 58.62435 ppb 

Kr 83 58 P P ~  
Replicates 
Concentration 

Concentration 

Concentration 



Melhod 6020 Multl Metals Summary Report 
Sample ID: 5343-1 
Sample Datd Wednesday, June 29.2005 13:09:40 
Sample Dew Air Analysis 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 249988 P P ~  

I> Ho 165 666626.7 Ppb 
I- Pb 208 2779312.7 113.03311 ppb 

Kr 83 64.8 P P ~  
Replicates 
Concenkation 

Concentration 

Concentration 

Melhod 6020 Multi Metals Summary Report 
Sample ID: 5343-2 
Sample Date1 Wednesday. June 29.2005 13:11:46 
Sample Desa Air Analysis 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 250960.3 PPb 

I> Ho 165 670493.9 P P ~  
I- Pb 208 2264608.7 91.56477 ppb 

Kr 83 61 PPb 
Replicates 
Concentration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: 53434 
Sample Date/ Wednesday. June 29.2005 13:17:57 
Sample Desc~ Air Analysis 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 252032.8 P P ~  

I> Ho 165 669764.1 P P ~  
1- Pb 208 45361.7 1.75964 ppb 

Kr 83 66.7 PPb 
Replicates 
Concentration 

Concentration 

Concentration 



Method 8020 Multi Metals Summary Report 
Sample ID: QC Std 1 
Sample Datel Wednesday. June 29.2005 13:19:57 
Sample DescripUon: 
Concentration Results 

Analyle Mass Mas. Intens. Conc. Mean Report Unit 
Rh 103 321298.8 PPb 

I >  Ho 165 768943.6 PPb 
1- Pb 208 3763.5 0.0531 1 ppb 

Kr 83 91 PPb 
Replicates 
Concenlration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 4 
Sample Date! Wednesday, June 29.2005 13:21:58 
Sample Description: 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 302499 P P ~  

I> Ho 165 729201.4 P P ~  
I- Pb 208 2887257.7 107.34536 ppb 

Kr 83 106 PPb 
Replicates 
Concentration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std #2 
Sample Date/ Wednesday. June 29.2W5 13:27:32 
Sample Desc~ Air Analysis 
Concentration Results 

Analyle Mass Meas. Intens. Conc. Mean Report Unit 
R h 103 291267.6 PPb 

I> Ho 165 705235.5 PPb 
I- Pb 208 29709.7 1.06279 ppb 

Kr 83 78.2 PPb 
Replicates 
Concentration 

Concentration 

Concentration 



Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 1 
Sample Da ld  Wednesday, June 29,2005 13:46:57 
Sample Descrlptlon: 
Concentration Results 

AMlyte Mass Meas. Intans. Conc. Mean Report Unit 
Rh 103 300495.6 
Ho 165 7131922 

@ 
I> PPb 
1- Pb 208 3667.6 0.06 ppb 

Kr 83 68.3 P P ~  
Replicates 
concentration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 4 
Sample Dale/ Wednesday. June 29,2005 13:48:58 
Sample Description: 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 290532.2 P P ~  

I >  Ho 165 710199.6 PPb 
1- Pb 208 2782621.7 106.23443 ppb 

Kr 83 103.3 P P ~  
Replicates 
Concentration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: 5343-3 
Sample Dater Wednesday. June 29,2005 13:58:47 
Sample Desa Air Analysis 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 280270.8 P P ~  

I >  Ho 165 696012.2 PPb 
1- Pb 208 362281.8 14.04252 ppb 

Kr 83 72.3 PP'J 
Replicates 
Concentration 

Concentration 

Concentration 



Method 6020 Multl Metals Summary Report 
Sample ID: 5343-3 
Sample Oatel Wednesday, June 29.2005 14:00:51 
Sample Dew Air Anatysls 
Concenlratbn Resuits 

Analyte Mess Meas. Intens. Conc. Mean Report Unit 
Rh 103 288000.4 
Ho 165 712162.5 

PPb 
I> P P ~  
I- F% 208 1693223.9 64.43009 ppb 

Kr 83 75.3 P P ~  
Replicates 
Concentration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Sld 1 
Sample Date/ Wednesday. June 29.2005 14:02:51 
Sample Desuiption: 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 292654.5 PPb 

I> Ho 165 703282 P P ~  
I- Pb 208 4014.2 0.07543 ppb 

Kr 83 74.2 P P ~  
Replicates 
Concentration 

Concentration 

Concentration 

Method 6020 Multi Metals Summary Report 
Sample ID: QC Std 4 
Sample Date/ Wednesday. June 29,2005 14:04:52 
Sample Description: 
Concentration Results 

Analyte Mass Meas. Intens. Conc. Mean Report Unit 
Rh 103 289116.2 P P ~  

1' Ho 165 705650.7 PPb 
I -  Pb 208 2751307.7 105.69&25 ppb 

Kr 83 88.7 P P ~  
Replicates 
Concentration 

Concentration 

Concentration 



h i r  Analysis, Inc. Steel Dynamics, Inc. 
Project Number: 3 19 

APPENDIX V CHAIN OF CUSTODY 



Air At ~alysis, Inc 
3904 Clarks Creek Road - 
Plainfield, IN 461 68 
PH: 31 7-837-8514 
FAX: 31 7-837-851 8 

Containers 

, I 

Chain of ~ ~ s t o d y  Form 

Container 
P o r G  

1 

Invoice to: 

Sample ID 

Air Analysis, Inc 

3904 Clarks Creek Road 

Plainfield. IN 46168 

Number 
of 

SAMPLER SHIPMENT METHOD AIRBILL NUMBER 
DATE: c , - r 5  . 

- 
Description Sample 

Date 

Required Turnaround 24 HR 5 BUSINESS DAYS 

perform Additional Notes 

Analysis 
to 

10 BUSINESS DAYS OTHER 1 

Report to: Mike Dicen @ above address 

Fax Results to 31 7-837-851 8 

RELINQUISHED BY Date '9- Date COURIER 
Company 
RECEIVED BY 

c( 
Company , , Time 

Time 
Date 

T~me (- (11( 
Date 

, Company , & ~ & , u ~ c  ,Time 
~ & ~ Q  ~ n f - 4  , 

Company 
RECEIVED BY &.c-%.% 



M i r  Analysis, Inc. Steel Dynamics, Inc. 
Project Number: 3 19 

APPENDIX VI CALIBRATION DATA 





AAir Analysis, Inc. 

3904 Clarks Creek Road 
Plainfield. Indiana 46168 

(517) 837-8514 
(517) 837-8518 fax 

Pitot Tube Calibration 
Reference: 40CFR 60, Appendix A, Method 5 Section 2 1  

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

External Tubing Diameter: 0.95 centimeters 
Base to opening Plane Distance (Pa): 1.2 centimeters 

(0.9975cm - 1.42cm) 
P b p t  1.26cm 1.05Dt 5 P 5 1.50Dt 

(0.9975cm - 1.42cm) 
Angle a 1 1 deg a  1 and a 2 5 10.0' 
Angle a 2 1 deg a  1 and a 2 5  10.0' 
Angle f3 1 0 deg fl 1 and p 2  5 5.0. 
Angle $ 2  0 deg $ 1 and $ 2  < 5.0' 

(cm) 0.0 z is less than 0.32cm 
(Wth") 

w (cm) 0.0 w is less than 0.08cm 
(l/32ndW) 

Ifall criteria are met, Pitot Pitof Coefficient: 0.84 
Coefficient is 0.84 

c- /2 7' 

Calibrated By: , ''& o-L lJIL Date Calibrated: January 3,2005 

Thermocouvle Test 

ICE 41' 39' 
AMBIENT 59' 58' 

BOILING/ HOT H20 140' 139' 
i 

Test performed by: Date of test: January 3,2005 



Model #: rnst 
Serial #: 90680.00 

GRASEBY NUTECH 
EPA Method 5 

Meter Box Calibration 
PostTest Orifice Method 

English Meter Box Units, English K' Factor 

Filename: C:\Documents and Settingshichael dicen\My Documents\[meter bod80cal.XLS13PTCQCAL 
Revised: 8/1/97 Version: 1.01 

Date: > 
Barometric Pressure: -> 
Theoretical Critical Vacuum:--> 

30.05 (in. Hg) 
14.17 (in.Hg) 

! ! l l l ! l ! l  
IMPORTANT For valid test results, the Actual Vacuum should be I to 2 in. Hg greater than the ThmreticaI Critical Vacuum shown above. 
IMPORTANT The Critical Orifice Coefficient, K1, must be entered in English units, (A)"3+(deg R)%.5/((in.Hg)*(min)). 
I I I ! I I I I !  

-- DRY GAS METER READINGS ----- -CRITICAL ORIFICE READINGS 

Volume Volume Volume Initial Temps. Final Temps. Orifice K' Orifioe Actual -Ambient Temperature - 
Delta H Time Initial Final Total Inlet Outlet Inlet Outlet Serial# Coefficient Vacuum Initial Final Avaagc 

(in H20) (mi4 (CU ft) (CU ff) (cu fl) (deg F) (deg F) (deg F) (deg F) (number) (see above) (inHg) 6% F) (deg F) oh F) 
1.62 5.00 832.500 836.070 3.570 56.0 56.0 57.0 57.0 3 0.533 18.5 58.0 57.0 57.5 
1.62 5.00 836.070 839.6 10 3.540 57.0 57.0 58.0 57.0 3 0.533 18.5 57.0 57.0 57.0 
1.62 5.00 839.610 843.186 3.576 58.0 57.0 58.0 57.0 3 0.533 18.5 57.0 57.0 57.0 

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

VOLUME VOLUME V O L W  VOLUME VOLIJh4E CALIBRATION FACTOR CALIBRATION FACTOR 
CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL Y Delta H@ 

Vm(std) Vm(std) Vcr(d)  Vcr(std) Vcr Value Variation Value Value Variation 
(cu ft) (liters) (cu A) (liters) (CU fl) (number) (number) (in H20) (mm H20) (in H20) 
3.678 104.2 3.523 99.8 3.439 0.958 -0.004 1.884 47.87 0.002 
3.642 103.1 3.525 99.8 3.438 0.968 0.006 1.881 47.77 -0.001 
3.677 104.1 3.525 99.8 3.438 0.958 -0.003 1.881 47.77 -0.001 

Average Y ----.> 0.961 1.882 47.80 <- Avcrage a@ 

Note: For Calibration Factor Y, the ratio of the reading ofthe calibration meter to the dry gas meter, 
acceptable tolerance of individual values fiom the average is +4.02. 

For Orifice Calibration Factor &I@, the orifice differential pressure in inches ofH2O that equates to 0.75 cfin ofau 
at 68 I: and 29.92 inches of Hg, acceptable tolerance of indivaal  values fiom the average is +4.2. 



M i r  Analysis, Inc. Steel Dynamics, Inc. 

Project Number: 3 19 

APPENDIX VII SUBMITTED PROTOCOL 



Stack Helght: 

Approximate Stack Gas Flow (ACFM): %%, cQ2 
Approximate Stack Gas Temp (deg. F): ' G O  

Approximale Stack Gas Molsture (%I: i "/.. 
Does sample port locatlon meet 40 CFR 60, Appx. A 

Sampling Site Method 1, Sec. 1.2 Requirements: yes @NO o 

I If No, explain: 

Distance A 3 5  ' Construction Permit: 

If yes, Unit Start Up Date: 

State Agreed Order No.: 

Title V: 

Compliance with 326 IAC 
60 Subpart ----. 
Other (EPA, CD, State, 11 

NSPS 40 CFR 

4): 

r-- 

! 

Yes 0 No 0 
Yes 0 NO 0 



bAir Analysis, Inc. Steel Dynamics, Inc. 
Project Number: 3 19 

APPENDIX VLII PRODUCTION DATA 



m o d  ~ n - m w ~ -  
m e w  u m u u w w  

u ~ ~ a  o o o o o o  
e w w w  U W U U U w i  

- * - - - 4 :  3;;: 1 2 1 2 2 1 2 1  



I Heat # 

MWH I st 1 Tatal 
I 

Power On 1 st I f otat I Taplap 

0 2  (scf) 1 st / Total 

Inj C (Ibs) 1st / Total / d m  
Charge C (Ibs) 1063 - 
Lime I st t Total 

Olivine 1 st 1 Total - I 
-- - 

Dolo Lime I st / Total 

Ladle Lime / MgO 

Tap C (wt%) 

Tap Temp (degF) 
Slag Ratin 1-5 

,-fludQ+mk'bm 

Ladle tare wt (Ibs) 

I 1 I 

Area(s) Patched 
(1 2 Q W O C ~  = ta~hde) 1 Electrodes 

1 

Tap 0 ( P P ~ )  I 7 / y  

5433'-- 
A / ~ O O  

o w  

2 4 7 7  
5 
75: 3 

Tap wt actual (Ibs) 

Tap Time 1 Ladle # 

I 

/Jb. 7 
707 1 . 3  

Comments: 

Gun #I Lbs Used 

Gun #2 Lbs Used 
Bottom Patch Lbs Used 

Furnace : 
1 st Helper S M R A  2 t ' r /  

- 

r : A k  

Total Minutes Misc Dela\i$ 

Total Minutes AddlSlip Electrodes 

Total Minutes Refractory Repair 

Total Minutes Scrap Charging 

A phase 

6 phase 

-c p b e  

Document K F1550-002-001 
Rev. 07/15/62 

~ d d l S b  

Addslip 

AddlSlip 



*> aw-bGI' 
Stwucturrl6 Rail Mill EAF Heat Record 

Charge C (Ibs) 7 
Lime 1 st I Total 56794 /- 
lolivine 1 st I Total I -/- - 
l ~o lo  Lime I st I Total 1 5213 1, /- 

Tap Temp (degF) 
Slag Rating (1-5) 

2 9 7  7 
1-nu'@ 5thi- ck toam 3 

Ladle tare wt (Ibs) 1 %? 2 
Tap wt actual (Ibs) 

I u/- Y 
Tap Time / Ladle # d 2  I / 
1Patch FCE ( v ~ )  I /t/ 
Area(s) Patched 

(12 o'clock = taahNe) 

Gun #I Lbs Used 

Gun #2 Lbs Used 

Bottom Patch tbs  Used 

Comments: 

Crew ; 

Electrodes Total Minutes Misc Delavs 

, phase AddlSlip Total Minutes AddISlip Electrodes 
1 

f l r s e l ~ d d l ~ ~ i p  I I Total Minutes Refractory ~ e ~ a i r l  I I 

Documen( #; F1550-002-001 
Rev. 07/15/02 



~MWH 1 st 1 Total 

02 (scf) 1 st / Total 

looto time 1 st I Total 

(~adle  Lime I MgO 

. ~ p~ p-~ 

( ~ a ~  Temp (degF) 
Slag Rating (1-3) 

1-fluid 5=thidr foam 

adle tare wt (Ibs) 

ap wt actual (Ibs) 

t~reals)  Patched 

( ~ u n  #2 Lbs Used 

Date: ~ - 4 2 - @ 7 ~ @  
Crew : C- 

\as 
%A7 I ?  

Electrodes Total Minutes Misc Delays 

A phase Addslip Total Minutes Addslip Electrodes - 
B phase AddISlip Total Minutes Refractory Repair 

c ohw~o AddlS!lp Total Minutes Scrap Charging 

(comments: 

Document L F1550002UOl 
Rev 07!1$!02 



m m k  
Stmctunl L Itaid Mill EAF Heat Record 

Cmw: L) ~ P M  

Supervisor : &.A - 
Furnace : A 

Heat # 

MWH 1 st I Total 
- - - - 

Dower On Id / Total I TapTap 

Inj C (Ibs) 1st / Total 
- 

Charge C (Ibs) 

Lime I st I Total 
~ 

Olivine 1 st I Total 

Dolo Lime I st I Total 
- -- 

Ladle Lime MgO 
Tap C (wt%) 

Tap Temp (deg F) . .  - -  
Slag Ratinq (1-5) 

1 -M5=thi~k foam 

Ladle tare wt (Ibs) 

Tap wt actual (Ibs) 

Tap Time I Ladle # 

"atch FCE C(IN) 
4rea(s) Patched 

(12 0'- = taphole) Electrodes I Total Minutes Miic ~ e l a v s l  
I 1 1 

3un #I Lbs Used A phnurl~ddl~lip ) Total Minutes AddlSlip ~lectrodesl 
Sun #2 Lbs Used Total Minutes Refractory Repair 

I 3ottom Patch Lbs Used [c D ( I ; I L I O I A ~ ~ I S J ~ ~  1 Total Minutes Scrap ~harginnl 

Documerrt P: F15W-002001 
Rev. 0711 5/02 



Stnrctmi b I811 Ylll EAF Heat Record 

i Scrap wt 1 st / 2nd (Ibs) 

MWH 1st / Total 

Power On 1 st 1 Total I Tap-Tap 

02 (sc9 1 st f Total 

'lnj C (Ibs) 1 st / Total 
Charge C (Ibs) 

Lime 1st I Total 

Olivine 1 st I Total 

l ~o lo  Lime 1 st I Total f 
I~adle Lime I MQO I 
Tap C (wt%) w 

I 

Slag Ratinq 1-5) 
1-nukl +t*b loYn 

l~adfe  tare wt (Ibs) I 
lTap wt actual (Ibs) I 
/Tap Time / Ladle # I 
l ~ a t c h  FCE (YN) I 

I 

rea(s Patched 
Ill o'clock = tarhole) I 

Gun #1 Lbs Used 

Gun #2 Lbs Used 

Bottom Patch Lbs Used 
- - 

Comments: 

Date: 6 -  1 3 6  

Supervisor ! 
Furnace : _A 

I - .  

Electrodes Total Minutes Misc DeIavs 

A phase ~ddlsffp Total Minutes AddlSlip Electrodes 

B phase AddlS(ip Total Minutes Refractory Repair 

c phase AddlSlip Total Minutes S c r a ~  Charqing 

Dacument & F1550-002401 
Rev. 07/1SR)2 



Date: 6-13-05 

Furnace : f l  

3harge C (Ibs) 

_ime I st I Total 

Xivine 1 st / Total 

3010 Lime I st I Total 

.adre Lime I MgO 

rap c (wt%) , 036 
rap 0 ( P P ~ )  lo% 
Tap Temp (degF) 
ilaq Hating (1-5) 

3\ 1% 
l-Ruld 5lhick foam 3 

-adle tare wt ( I ~ s )  75,X 
rap wt actual (Ibs) \ 3Lta 
rap Time / Ladle # I I x a  
'atch FCE WIN) I I I 1 1 . , I I I I 

+rea(s Patched (14 old& = ta&ie} I Electrodes Total Minutes Misc Delavs 
Sun #I Lbs Used (A  phare(Addlslrp Total Minutes AddlSEp Electrodes 

3un #2 Lbs Used 8 phase ~ddlSIip Total Minutes Refractory Repair 
\ 

3ottom Patch Lbs Used Total Minutes Scrap Charging 



*> Date: ~$665 -m,e 
Stnrotuml6 Rail Mill EAF Heat Record supervisor : 

Furnace : A 

Gun #2 Lbs Used 

Documen( #: F155a-WZ-001 
Rev. 07t15102 



Record 

Document t: F1550-002001 
Rev. 0711 5/02 

Gun #I Lbs Used 

Gun #2 Lbs Used 

Bottom Patch Lbs Used 

Comments: 

A phase 

e phue 

c phmg 

AddlSbp 

~ d d l ~ l i p  

AddlSlip 

Total Minutes AdcUSiip Electrodes 

Total Minutes Refractory Repair 

Total Minutes S c r a ~  Charging 

. , , -.. - .  



EAF Heat Record 

Docwnent #; Fl550-OM-001 
Rev 07115102 

Olivine 1 st l Total 

Dolo Lime I st I Total ,A81 
Ladle Lime / MgO 5d 
Tap C (wt%) , 851 
Tap Q ( P P ~ )  5-24 
Tap Temp (degF) J 9b2 
Slag Rating (1-5) 

7-flu~d 5-%ck foam 

Ladle tare wt (Ibs) 

Tap wt actual (lbs) 
Tap Time / Ladle # 

Patch FCE ( v ~ ,  

'Area(s) Patched 
11 2 o'clock = ta~hole) 

Gun #1 Lbs Used 

Gun #2 Lbs Used 

Bottom Patch Lbs Used 

Comments: 

c( 

'7s ,\ 
/m 0 

, 7 9 3  ( 2  

Total Minutes Misc Delavs 

Total Minutes Addislip Electrodes 

Total Minutes Refractow Repair 

Total Minutes Scrap Chaming 

Electrodes 

A phase 

8 phase 

c phase 

m t i p  

AdcUSllp 

A d W b  



Heat # 

Scrap wt 1st 12nd (Ibs) 

MWH 1st / Total 

Power On 1 st l ToQl I TapTap 

02 (scf) 1st 1 Total 

Inj C (Ibs) 1st ! Total 

Charge C (bs) 

time 1 st I Total 
Olivine 1st I Total 

Dolo Lime 1st /Total 

Ladle Lime / MgO 

Tap 0 ( P P ~  
Tap Temp (degF) 
Slag Rating 1-5 

1 -Mi $,',, 
Ladle tare wt (Ibs) 

Tap wt actual (Ibs) 
Tap Time / Ladle # 

Patch FCE C,N 

Meals Patched 
112 o'dock . b ~ h & )  

Gun #I Lbs Used 
Gun #2 Lbs Used 

Bottom Patch Lbs Used 

Comments: 

Ctew: 
EAF Heat Record Supervisor : 

Electrodes . Total Minutes Misc Delavs 

A pham AddlSlip Total Minutes Add/Slip Electrodes 

B phase ~dtUSlio Total Minutes Refracto~y Repair 

C ohase Addslip Total Minutes Scrap Chaminfa 

Document 11.; F7550-002-001 
Rev. 07115102 
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Executive Summarv 

Air Analysis, Inc. was contracted by Steel Dynamics, Inc. to perform air emissions 
sampling of the Electric Arc Furnace baghouse in Columbia City, Indiana, on June 22, 
2006. The objective of the test program was to determine compliance with Indiana air 
permit requirements. Sampling was performed for lead emissions. The following 
personnel were involved with the testing program: 

Air Analysis 
Air Analysis 
IDEM 
SDI 

Mike Dicen 
Marcus Allen 
Jarrod Fisher 
Bill Bougher 

The testing program was performed utilizing US EPA Methods 1-4, 12. Three one and 
one half hour test runs were performed for lead and the average of the three runs is listed 
below: 

Test Summary 

Table 1 

Pollutants 

Lead 

Mass Emissions 

0.019 lbs/hr 

Date 

6/22/06 

Pollutant 
Concentration 

2.8*E-6 
(gr/dsc f) 

Source 

EAF 
Baghouse 
Exhaust 

Time 

7:58-12:OO 
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Results 

Lead Emissions Test Conditions 

Table 2 

I Gas Conditions 

I Bwo 

1 Volumetric Flow Rate 

Pollutant Results F 

Stack Temperature 
Moisture (volume %) 

Oxygen (dry volume %) 
Carbon Dioxide (dry volume %) 

1 
217.8 
4.1 

Actual Conditions (acfm) 
Standard Conditions (dscfm) 

Emission Rate, (gridscf) 
Emission Rate, (lbsihr) 

2 
208.8 
3.28 

I 

1,057,237 
793,801 

2 1 
0 

2 1 

0 

3.1E-6 
0.02 

3 
206.5 
3.45 

2 1 
0 

2 1 

0 

1,036,826 
795,628 

Avg - 

211.1 
3.6 

981,177 
754,103 

J 
2.8E-6 
0.019 

I 

1,025,080 
781, 178 

3.2E-6 
0.02 

2.2E-6 
0.014 
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DESCRIPTION OF SOURCE PROCESSES AND FIELD NOTES 

Electric Arc Furnaces (EAFs) - - Stack 1 
Two (2) single shell electric arc furnaces (EAFs), identified as EAF-la and EAF-lb. These 
furnaces operate at a nominal combined rate of 300 tons of molten steel per hour and utilize a 
direct-shell evacuation control (DEC) system Cfourth hole- duct), an overhead roof exhaust 
system consisting of a capture system consisting of a segmented canopy hood, scavenger duct, 
and cross-draft partitions. 

These furnaces utilize the following emission control technologies: 
(i) A DEC for carbon monoxide (CO) and volatile organic compounds (VOC) emissions; 
(ii) Low NOxIoxy fuel burners (combustion control) for nitrogen oxide (NOx) emissions; and 
(iii) A baghouse (identified as EAF Baghouse, ID# 1) for particulate (PM and PM10) emissions. 

The particulate and lead emissions escaping the DEC system are collected by 
the overhead roof exhaust system and exhaust through a stack identified as EAF Baghouse stack 
(Stack 1). 
There are no roof monitors in the meltshop. 
Opacity is measured with a continuous opacity monitor (COM). 
CO and THC emissions exhausting through the EAF Baghouse stack (Stack 1) are measured 
with a CO continuous emission monitor system (CEMS) and a THC CEMS, respectively. 

Ladle Metallurgy Station (LMS) - - Stack 1 
One (1) ladle metallurgy refining station (LMS) (ID# 3a) with a nominal casting rate of 300 tons - - 
of steel per hour. 
The LMS particulate emissions are collected by the overhead roof exhaust system and exhaust 
through the common EAF Baghouse stack (Stack I). 

Continuous Casters (CCs) - - Stack 1 
The two (2) continuous casters have a nominal combined casting capacity of 300 tons of steel per 
hour. 

The particulate emissions from the continuous casters are collected by the overhead roof exhaust 
system and exhaust through the common electric arc furnace baghouse stack (Stack 1). 
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Methodology 

The sampling procedures used by Air Analysis, Inc. are as follows: 

Title 40 CFR Part 60 Appendix A 
Method 1 "Sampling of Velocity Traverses for Stationary Sources" 
Method 2 "Determining of Stack Gas Velocity and Volumetric Flow Rate" 
Method 3 "Gas Analysis for the Determination of Molecular Weight" 
Method 4 "Determination of Moisture Content in Stack Gas" 
Method 12 "Determining of Lead Emissions" 

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

Sampling Points 
Locations Dimensions Ports Points Per Port Total Points 
Baghouse 239.75"D 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 measured with a Type S pitot tube. Gas temperature measurements were made with 
a Type K thermocouple and digital pyrometer. 

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

obtained and analyzed in accordance with EPA Method 3. The gas sample was collected 
using 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. 
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Lead DETERMINATION - EPA METHOD 12 

Stack gas is withdrawn isokinetically and particulatellead matter is collected on the 
nozzle, probe and filter and 0.1 N nitric acid solution. 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 nitric acid and the rinse is 
captured in a sealed glass container. 

Laboratory sample analysis is measured by Inductively Coupled Plasma technology 
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APPENDIX I SAMPLE CALCULATIONS 



Fgure 5-1. Metals 6 Particulate Sampling Train 
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SAMPLE CALCULATIONS 
~hc~bksprcscntin~thercru~ouc-~c~-ia~~~~nw~~ l t m t l ( n o ( ~ + ~ ~ ~ ~ i a t e ~ m t t r ~ r ~ ~ t o r .  
Thc method 6.4 results ud dl alculatiotn arc curid to s i a a  daimrl plwcr dvou&wL Thc lbd hbb k t k d  to M rWIoprirtc 

1. Volume of water collected (wscf) \ 

Where: 
v, total volume of liquid collected in irnpingers and silica gel (ml) 
v d  volume of water collected at standard conditions (ft') 
0.04707 conversion factor (fl?ml) 

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

Where: 
P h  
T m  

3. Sample gas pressure (in Hg) 

p, P,=Pk,+(-1 
13.6 

Where: 
ph, 
P' 
p, 
13.6 

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

barometric pressure (in Hg) 
sample gas static pressure (in H,O) 
absolute sample gas pressure (in H,O) 
conversion factor (in H,O/in Hg) 
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- - .  

4. -Actual vapor presswe (in Hg) 

p.-p, 

Where: 
vapor pressure, actual (in Hg) 
absolute sample gas pressure (in Hg) 

5. Moisture Content (%) 

Where: 
BW proportion of water vapor in the gas stream by volume 
v d  volume of gas sample through the dry gas meter at standard conditions (f) 
v, volume of water collected at standard conditions (t?) 

6. Saturated moisture content (%) 

Where: 
Bw proportion ofwater vapor in gas stream by volume at saturated conditions (Oh) 
pv vapor pressure, actual (in Hg) 

absolute sample gas pressure (in Hg) 

7. Molecular weight of dry gas stream (Itdlbrnole) 

Where: 
Md 
Mcoz 
PV62 
&om 
CO* 
0 2  
CO + N, 
100 

dry molecular weight of sample gas (1Wlb-mole) 
molecular weight of carbon dioxide (1Mb-mole) 
molecular weight of oxygen (1Mb-mole) 
molecular weight of carbon monoxide and nitrogen (1Mb-mole) 
proportion of carbon dioxide in the gas stream by volume (%) 
proportion of oxygen in the gas stream by volume (%) 
proportion of carbon monoxide and nitrogen in gas stream by volume (%) 
conversion factor, % 
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8. Molecular weifit of sample gas (IMbmole) 

Where: 
Md dry molecular weight of sample gas (IMbmoIe) 
Bw proportion of water vapor in the gas stream by volume 
M m  molecular weight of water (lMbmole) 
Ms molecular weight of sample gas, wet basis (IMbmole) 

9. Velocity of sample gas (ftkec) 

Where: 
KP velocity pressure coefficient (dimensionless) 
CP pit& tube constant 
Ms molecular weight of sample gas, wet basis (1Mbmole) 
Ps absolute sample gas pressure (in. Hg) 
t, average sampIe gas temperature ("F) 
Vs average sample gas velocity (Wsec) 
460 "F to O R  conversion factor 

10. Total flow of sample gas ( a c h )  

Where: 
As 
Qs 
v s  
60 

cross section area of sampling location (fi? 
volumetric flow rate at actual conditions (acfh) 
sample gas velocity (ftlsec) 
conversion factor, seconds to minutes 



I I. Total flow of sample gas (dsch) 

Where: 
Bwo 
Ps 
Qa 
Qstd 

proportion of water vapor in the gas stream by volume 
absolute sample gas pressure (in. Hg) 
volumetric flow rate at actual conditions (acfm) 
volumetric flow rate at standard conditions (dscfm) 
average sample gas temperature ("F) 
conversion factor, (%fii.Hg) 
OF to "R conversion kctor 

12. Total flow of sample gas (dscth) 

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 (acfm) 
@t& volumetric flow rate at standard conditions (dschx60) 
4 average sample gas temperature ("F) 
17.64 conversion hctor, (("R/in.Hg) 
460 "F to O R  conversion factor 



A Air Analysis, Inc. 

13. Percent Isdtinetic (%) 

Where: 
Dn 
Bwo 
I 
PS . 
Ts 
V d  
vs 
9 
0.09450 

diameter of nozzle, inches 
proportion of water vapor int he gas stream by volume 
percent of isokinetic sampling (%) 
absolute sample gas pressure (in. Hg) 
average sample gas temperature (OR) 
volume of gas sample through the dry gas meter at standard conditions (ff) 
average sample gas velocity (Wsec) 
total sample time, minutes 
constant 

14. Pollutant concentration (gr/dscf) 

Where: 
C@-hCr measured concentration in gas stream, gddscf 
Mn pollutant collected, corrected for reagent blank, grams 
vmd volume of gas sample through the dry gas meter at standard conditions (ft3) 
15.43 conversion factor, grams to grains 

15. Pollutant Emissions, Mass Emissions Rate Ibs/hr 

Where: 
E m  Mass emissions rate, pounds per hour 
pg poIIutant micrograms of pollutan t emissions 
Qad volumetric flow rate at standard conditions, dry basis (dsch) 
VSUI Volume Standard conditions 
2.2046e-9 conversion factor, pounds per microgram 
60 conversion Fdctor, minutes per hour 
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TACK EMISSION SUMMARY 1 

SOURCE TESTED EAF 
COMPANY NAME Steel Dynarn~cs 

DATE OF TEST 06122106 

Avg. Stack Vol. Flow Rate 
ACFM 1 1057237 10 1 1036826.31 1 981176.92 1 1025080 11 
DSCFM 1 793801.13 1 795628.10 1 754103.49 [ 781177 57 

Avg. Stack Temp. 1 217.818 1 206.833 1 206.583 1 211.078 
Stack Gas Velocity 1 56.205 1 55 120 1 52.162 1 54.4957 

Avg. Velocity Head 1 0.7691 1 07520 1 0.6753 1 0.7321 
Avg Sq Rt of Delta P 1 0.8770 1 0.8672 1 0.8217 1 0.8553 

/Sample Volume I 55 207 1 



COMPANY NAME: Stsel Dynan~ics 
LOCATION: Columbia tit.,, IN 
SOURCE TESTED: EAF 
DATE OF TEST: 06.2206 
RUN NO.: 1 

lead 

Rotecular Weight of Stack Gas, Dry Basis, Ud 
m 2  U 

W 2  2 1 
Md 28.84 

Volume of Water Vapor Collected @ STD. COND.. Vwv 
LZ 50 1 

wed) 2.357 

Volume of Dry Gaa Collected @ STD. COND.. Vm(stdl 
T W )  88.386 
Vm 59.849 
Winches Hg) 30 OOC 
d&aH 2629 
m 0 94G 
Mn(m 55.207 

Moisture Content of Stack Gas, h 
8wo 4.w/o 
1-Bwo 9591% 

Molecular Weight of Stack Gas, Hs 
PAS 28.40 

Area of Stack (enter diameter i n  Incheel As 
oepthln 
Wlm1n 
dameter ,iC - r  

-rr 13 

NO of Slacks I 

FIELD DATA Startllnle 1 b 5: 
[K - Faclw = 3 401 Stop Ttme I . OJ - 1 

Avq. Dp IAvq. Sq. Dp l ~ o l u m e  b h a  H I A v a T d F I  1 f ~ v q .  Meter TtF) . 
0 7 3 )  08771 598491 26231 217615] I 88 355 

Static Pressure, Pa 
Sta bc 0 4061 
Ps 29.96 

Slack Gas VeloCitY. Vs, fw 
@ 3 84 
=?I- P) 0.877 
Ts 217818 
Vs 56 205 

Stack Gas Flownts, Qa, adm 
As 313.504843 
cls 1057237 

Stack Gas Flowrate @ STD. COND., Dry Basis, Qstd. 
Qstd 793801.13 

Velocity at the Nozzle. Vn 
Dia.O(Nonle 0.25 Ardrlozae): 0.000341 
Time of Rm 64.2 ENDEDATM:13 
Vn 56.01 

% hokinetlc meammad f r a n  intermadlate values 
%I 100.04 

Pollutant Maos Emlsslon Rete. PMR. I m r .  
Mn 0 oo(j0110 
PMR 

Grains per a d  
qmi = O.MXX)(RO 

Grains per d s d  
gMsa = o.MO(YU1 



COMPANY NAME: Steel D f n a m c s  
LOCATION: C.lu~n: a 31' i~ 
SOURCE TESTED: E 4 '  
DATE OF TEST: CB;2i!X 
RUN NO.: 2 
f a L L u T A m  3 0  

Enter C j ta  
Yo)eculer Weight of Stack Ges, Dry Besin, Md 
%c02 
"m2 2 1 
Md 29.84 

Wums of Water Vapor Collected @ STD. COND., Vm 
Ylc 48.5 
Wstd) 2.281 

Volume of Dry Gas Collected 4 STD. COND., Vmlnld) 
Tm( F) 91.104 
Mn 73.295 
Winches Hg) 3c 600 
de#aH 2.576 
Bamna 0 946 
W w  67.267 

Moisture Content of Stuck Ges, &w 
&a 3.28% 
1-&a 96.72% 

Molecular Weight of Stack Gas, Ile 
Us 28.48 

Area of Stack (enter diameter In inches). & 
Depmin 0 
Wldhin 1 

dameter 239 T5 
No. ot Slacks 1 

W L W  0 
~s(da.1 313.~1484 

Static Preesum, PB 
Sletlc ~(1.50Ii~ 
Ps 29.96 

Stack Gas Velacity, Ye, fpa 
@ ,I 84 
SarlckMa D )  0.867 

Stach Gaa Flowfate, Qs, a& 
As 313504843 
as 1036826 

Slack Gas Flowrate @ STD. COND.. Dry Beeis, Qmd 
ma 795628.10 

V e l o c i  at the Nonle. Vn 
Ma. of N& o z s  m w )  0.000341 
Time of Rrn 61 75 
Vn 52.44 

W Isokinetic measured from intermediate valuea 
%I 95.51 

Pollutant M ~ s e  Emisdon Rats, WR. Ibshr.  
Mn 0.56001 40 
PMR 0.0218832 

Fi&mbk 

FIELD DATA Sowt Time I IC E i  
[K - Factor = 3 401 Stop Time I 1??5 

Grains per acf 
g m  = 0 .0bo~ns  

Grains per d s d  
WMsa = 0.0000Q32 



COMPANY NAME: Steel Dynamics 
LOCATION: Cc 'umb~a  3 :,., 1r.I 
SOURCE TESTED: EAF 
DATE OF TEST: GE:?L,'ld 
RUN NO.: 3 

POLLUTANT: 'sad 
Enter Data 

Molecular Weight of Stack Gas. Dry Basis, Md 
%C02 
%02 21 
Md 28.84 

Volume of Water Vapor Collected & STD. COND.. Vwv 
VIC <a 4 

vw(sw 2 183 

Volumed my Gas co~~ected (p STD. MND.. V~ISW) 
TmF) 86.583 
Vrn 65.954 
Pb(inches Hg) 30 OCO 
d e b  H 2.338 
gamma 0 946 
Vm (st@ 60.995 

kbisture Content of Stack Gas, Bwo 
Bwo 3.45% 
lBwo 96.55% 

Molecular Weight of Stack Gas, Ms 
Ms 28.47 

Area of?itack [enter diameter In inches), As 
--in 0 
W~dth-in 
diameter 238.75 
No. of Sacks 1 

As(L7N) o 
As(dia.) 313.504843 

Static Prssure, Ps 
Statlc ,- =-  .LI .,"GI 
Ps 29 98 

Stack Gas Velocity, Vs, fps 
CP :' 84 
sqr(delta PI 0 822 
Ts 2CS.583 
Vs 52.162 

Stack Gas Flowrate. Qs, acfm' 
As 313.504843 
GS 981 177 

Stack Gas Flowrate QI STD. COND., Dry Basis. 4td. 
QsM. 754103.49 

Velocm at the Nome, Vn 
Dia. d Noule 0 25 -- An(nonle1 0000341 
Time of Run i COO 
Vn 50.35 

% lsokinetic measured fmm in termedi i  values 
%I gem 

Pollutant Mass Ernisskm Rate. PMR, lbs.lhr. 
Mn 0,0050066 
PMR 0.014051 1 

Fittweble 

FIELD DATA 

Grains per acf 
grlad = 0.000001 7 

Grains per d s d  
gr~dscf = o.OMX#)22 
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VELOCITY TRAVERSE POINT DETERMINATION 
(EPA Method I) 

steel Dynamics @ 
C ~ u L q r S f a c k  
Taverse Points on Diameter. 
Stack Dia.(lnches)? 

mints: 

Columbia City. IN 
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CERTIFICATE OF ANALYSIS 
- -- - - - -- - - ---- 

I Service Location -1 ~ . ~ k . d  

1 HERITAGE ENVIRONMENTAL SERVICES, LLC 27 JUN-06 
COMMERCIAL LABORATORY OPERATIONS 

1 7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(31 7)243-8304 

1 06JUL-06 

- 
Lab ID 

--- .- - 

PO Number 

22-JUN-06 

I 
I Report To Bill To I 

I MICHAEL DlCEN RESIDENTIAL CUSTOMER I 

/ AIR ANALYSIS, INC 7901 W. MORRIS ST. 
/ 3904 CLARKS CREEK ROAD INDIANAPOLIS, IN 46231 1 
[PLAINFIELD, IN 46168 --- I 

1 CLIENT ID: BLANK HN03 
MATRIX TYPE: NONSPECIFIC WATER 

I 
SUBMITER CODE: 7124 

Sample Descrlptfon 

I FAN ICP ACID DlGESTlON OF AQUEOUS SAMPLES, TOTAL RECOVERABLE SW846-3005A 1 
j Anatyst J. LEAK Analysis Date: 30-JUN-06 09:30 Instrument: PREP Test P130.4.0 / 

Parameter 

INITIAL WEIGHT OR VOLUME 

I FINAL VOLUME 

/ Result 

150 
i Det. Limit 

! Total volume received = 195 ml. 

..pppp. 

Sample Comments i 

i LEAD ICP S W ~ ~ ~ - M ) ~ O B  NELAC:Y 

1 Analyst: J. KRAMER Analysis Date: 01 JUL46 05:48 Instrument: ICP Test: M I  16.3.0 

I Prep: FAA/ ICP ACID DIGESTION OF AQUEOUS SAMPLES. TOTAL RECOVERABLE SW846-3005A P130.4.0 

I AMENDED REPORT - KJM - 06-JUL-06 : 

Total volume received added at client request 

1 Parameter 

i BDL Below Detection Limit 

I Sample was received on ice at temperature 24.2 C. 
L Sample chain of custody number 391 17. - 

1 LEAD BDL i-- 0.010 i mg/L 

Result 

Approved by: KURT MAINES 06-JUL-06 

Det. Limit 1 Units 
I 

Page 



. - - CERTIFICATE - . - . .- OF - ANALYSIS -7 .- . . - -. . . . -- 

I Wvke Location Received 

HERITAGE ENVIRONMENTAL SERVICES, LLC 
COMMERCIAL LABORATORY OPERATIONS I 7Wl W. MORRIS ST. , I N D I ~ O L I S ,  IN 46231 
(31 7)243-8304 

1 Lab10 

A739003 

PO Number 

CREDIT CARD 

Report To Blll To I 

MICHAEL DlCEN RESIDENTIAL CUSTOMER 
AIR ANALYSIS, INC 7901 W. MORRIS ST. I I 

3904 CLARKS CREEK ROAD INDIANAPOLIS, IN 46231 I 
PLAINFIELD, IN 46168 - 

Sample Description 
CLIENT ID: BLANK FILTER 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
SUBMITTER CODE: 71 24 

) FAA OR ICP AClD DlGESTlON OF SlSE SAMPLES SWW6-30506 
I 

I 
1 Analyst V. PATEL Am&& Date: 07JUL-06 09:30 Instrument: PREP i 

Test: P129.7.0 ; 

j paranee. 

( INITIAL WEIGHT OR VOLUME 

1 FINAL VOLUME 
.- 

Result 

I / Analyst J. K W E R  . - Analysis Date: 08JUL46 09:M Instrument ICP Test: Mi  16.3.0 
I 

( Rep: FAA OR ICP AClD DlGESTlON OF S/S/S SAMPLES SWf54&3050B PI 29.7.0 

1 Rewk 

I BDL 

- 
Det Limit 

0.50 i Units un 

! Sample Comments 

I BDL Below Detection Limit 

Sample was not received on ice at temperature 24.2 C. 
Sample chain of custody number 391 17. 

--A 

- 
Approved by: SCOTT BRYAN 10-JUL-06 

Page 



- -- -- -- -- - -- CERTIFICATE --- -- OF -- ANALYSIS -- -- - -- - .- 

Servke Locatlon Lab ID 
1 
1 HERITAGE ENVIRONMENTAL SERVICES, LLC I A739000 
COMMERCIAL LABORATORY OPERATIONS -- _ 
7901 W. MORRIS ST. Completed PO Number 

INDIANAPOLIS, IN 46231 
(31 7)243-8304 

10JUL-C)6 22 JUN-06 

I Report To Blll To 

MICHAEL DlCEN RESIDENTIAL CUSTOMER I 

AIR ANALYSIS, INC 7901 W. MORRIS ST. I 

3904 CIARKS CREEK ROAD INDIANAPOLIS, IN 46231 
PLAINFIELD, IN 46168 ! 

-- 
-- 

I 
Sample Description / CLIENT ID: RUN 1 FILTERS 

I 
I 

MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
SUBMITTER CODE: 71 24 i 

I FAA OR ICP ACID DIGESTKIN OF SISlS SAMPLES SW846-30506 I 

1 A J A Y S ~  V. PATEL Analysis Date: 07JUL-06 09:30 Instrument: PREP Test: P129.7.0 

I Parameter 

I INITIAL WEIGHT OR VOLUME 

i FINAL VOLUME 

Result 

1 

50 

Det. Limit Units 

Filter 

I 
LEAD ICP SW84660106 NELAC:Y 1 

- - -- - -  

Sample Comments 

Analyst J. KRAMER Analysis Date: 08-JUL-06 0856 Instrument: ICP Test M I  16.3.0 

- 
Prep: FAA OR ICP ACID DlGESTlON OF W S  SAMPLES SW846-30508 P129.7.0 I 

Parameter 1 Rewrh 1 D ~ L  ~ m i t  1 "nits 
7 

1 Sample was not received on ice at temperature 24.2 C. 
/ Sample chain of custody number 391 17. 

LEAD 111. 
- 

Approved by: SCOTT BRYAN 10-JUL-06 

I 
0.50 i ug 

Page 



- - - -- - - - - - -. - CERTIFICATLOF ANALYSIS 
Service Location 

HERITAGE ENVIRONMENTAL SERVICES, LLC 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(31 7)243-8304 

I 

Report To Bill To 

MICHAEL DlCEN RESIDENTIAL CUSTOMER 
AIR ANALYSIS, INC 7901 W. MORRIS ST. 

1 3904 CLARKS CREEK ROAD INDIANAPOLIS, IN 46231 
I PLAINFIELD, IN 46168 

1 Sample ~esaipt~on 
1 CLIENT ID: RUN 2 FILTERS 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
SUBMITTER CODE: 7124 

I FAA OR ICP ACID DIGESTION OF SlSlS SAMPLES SW846-30508 I 

I Analyst V. PATEL - -- 
1 Parameter 

1 INITIAL WEIGHT OR VOLUME 

FINAL VOLUME 

Test: P129.7.0 Analysis Date: 07JUL-06 0930 Instrument: PREP 

! Units 

1 Filter 
I 
i mL 

1 Revltt 

i 1 

I LEAD ICP SW8464010B NELAC:Y i 

Det. Limit 

Sample Comments 

j Analyst J. KRAhlER Analysis Date: QeJUL-06 WOO Instrument ICP Test: M116.3.0 

/ Prep: FAA OR ICP ACID DIGESTION OF W S  SAMPLES SW6464OWB Pl29.7.0 
k 2 

/ Sample was not received on ice at temperature 24.2 C. 
/ Sample chain of custody number 391 17. 

I 

1 Rerul I Parameter 

LEAD ----- pp 

/ 14. 
- 

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

Approved by: SCOTT BRYAN 10-JUL-06 

Det. Limit 1 .  I Unrts 1 
0.50 ) ug 

Page 1 of 1 



- - - - - -. CERTIFICATE OF ANALYSIS - -  --- 

i i - y - -  
Senrlce Localion I 

I HERITAGE ENVIRONMENTAL SERVICES, LLC 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIMOLIS,  IN 46231 
(31 7)243-8304 

Completed 

10-JUL-06 

Sampled 1 22JUN-06 

Report To Bill To 1 I 
MICHAEL DlCEN RESIDENTIAL CUSTOMER 1 

AIR ANALYSIS, INC 7901 W. MORRIS ST. 
3904 CLARKS CREEK ROAD INDIANAPOLIS, IN 46231 
PLAINFIELD, IN 461 68 

I 
1 

Sample Description 
CLIENT ID: RUN 3 FILTERS 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
SUBMITER CODE: 7124 

I 

1 FAA OR ICP AClD DIGESTION OF SISIS SAMPLES SW846-3050B 
1 ! I A r d p t  V. PATEL An- Date: 07JUL-06 0930 Instrument: PREP Test: P129.7.0 j 

Parameter 

INITIAL WEIGHT OR VOLUME 

, FINAL VOLUME 

I Result 

11 

Det. tirnit Units / Fitter 
I 

/ LEAD ICP SW846-6010B NELAC:Y 1 
1 Analyst J. WUHER halysis Date: WJUL46 0!3:03 Instruyt ICP Test M116.3.0 

/ Prep: FAA OR ICP AClD DlGESTlON OF 3% SAMPLES SW84&3050B P129.7.0 

rpammter  Result ~ e t  tirnit 1 Units 
i 

I / LEAD 1 8.6 0.50 1 ug 
I - - 

1 Sample Comments 

1 Sample was not received on ice at temperature 24.2 C. 
L Sample chain of custody number 391 17. 

--- - -- - - -- 

Approved by: SCOTT BRYAN 10-JUL-06 

Page 



CERTIFICATE OF ANALYSIS - 
-1 - 

I R - M  : M I D  
HERITAGE ENVIRONMENTAL SERVICES, LLC 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(3 1 7)243-8304 

1 27-JUN-06 1 1 ~ 7 3 ~ 9 6  

r----- I _ - - _  
PO Number 

CREDITCARD 1 

I Printed I 
I 

I Report To Bill To I 
I 

1 MICHAEL DlCEN RESIDENTIAL CUSTOMER 
/ AIR ANALYSIS, INC 7901 W. MORRIS ST. I 

3904 CLARKS CREEK ROAD INDIANAPOLIS, IN 46231 I 
- 

CLIENT ID: RUN 1 EAF 
MATRIX TYPE: NON-SPECIFIC WATER 
SUBMITTER CODE: 71 24 

Sample Description 

-- -- - - - - 

I FAA1 ICP AClD DIGESTION OF AQUEOUS SAMPLES, TOTAL RECOVERABLE SW846-3005A 

Total volume received = 265 ml. 
- -- . - - - - 

/ Analyst J. LEAK Analysis Date: 30-JUN-M 0933 Insbument: PREP Test: P130.4.0 
---- _ _ _ I  

I 

I LEAD ICP SW8464010B NELAC:Y i 

1 Analyst J. KRAMER Analysb Date: 01-JUL-06 0558 Insttummt ICP Test: M116.3.0 , 

Det. Limit / Un~ts 
I 
1 mL 

1 r n ~  

( Parameter 7 R-lt 

INITIAL WEIGHT OR VOLUME '50 

I Prep: FAA/ ICP ACID DIGESTION OF AQUEOUS SAMPLES. TOTAL RECOVERABLE SW8463005A P130.4.0 ! 

Parameter Result 
I 
1 LEAD -- 0.034 

I 

1 FINALVOLUME 

Sample Comments 

50 

i Total Volume of Sample received added per client request. 

I Sample was received on ice at temperature 24.2 C. 
1 Sampie chain of custody number 391 17. - . - 

Approved by: KURT MAINES 06-JUL-06 

Page 



-- -- -.- CERTIFICATE OF - ANALYSIS -- - - -  - -  
I Senrice Locatton Lab ID 

I HERITAGE ENVIRONMENTAL SERVICES, LLC 7= " [ A738997 --  - 

COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIAN%'OLIS, IN 46231 

1 (3 1 7)243-8304 

I -1 1 

PO Number I 

CREDIT CARD 

Report To Blll To 

I MICHAEL DlCEN 
I AIR ANALYSIS, INC 
1 3904 CLARKS CREEK ROAD 
I PLAINFIELD, IN 46168 

RESIDENTIAL CUSTOMER 
7901 W. MORRIS ST. 
INDIANAPOLIS. IN 46231 

1 CLIENT ID: RUN 2 EAF 
I MATRIX TYPE: NONSPECIFIC WATER 
I SUBMllTER CODE: 7124 

Sample DescrlpHon 

-- 
I 

1 FAA1 ICP ACID DIGESTION OF AQUEOUS SAMPLES. TOTAL RECOVERABLE SW84&3005A 1 

I Total volume received = 252 ml. 

1 Analyst J. LEAK Andysis Date: 3ChJUN-06 0950 Insbummt PREP Test P130.4.0 I 

I 1 LEAD ICPSW846401OB NELAC:Y 1 

Det. Limit / Units I 

I mL 

mL 
1 

i Parameter 

i INITIAL WEIGHT OR VOLUME 

/ FlNALVOLUME 

I AMENDED REPORT - KJM - WUL-06  : 

ResuR 

50 

50 

1 Analyst J. KRAMER AMlysis Date: 01 JUL-06 0542 Instnanent: ICP Test: M116.3.0 1 
/ Prep: FAN ICP ACID DIGESTION OF AQUEOUS SAMPLES. TOTAL RECOVERABLE SW84133005A P130.4.0 
I 

/ Total volume received added at client request. 

j Parameter 

i LEAD 

i Sample was received on ice at temperature 24.2 C. 
[ Sample chain of custody number 391 17. . 

Approved by: KURT MAINES 06-JUL-06 

- -- 

Sample Comments 

ResuR 

0.095 

Page 

Det Limit 

0.010 

Units I 
mg/L 



CERTIFEATE OF ANALYSIS 
- - -- - - 

Serv(ce Locadlon 

HERITAGE ENVIRONMENTAL SERVICES, LLC 1 
I 27-JUN-06 

COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 03-JUL-06 
(31 7)243-8304 

j P& 1 
1 1 A738998 
-L 

PO Number 

CREDIT CARD 
- 

Sampled 

1 
Report To Bill To 1 MLHAEL DICEN RESIDENTIAL CUSTOMER / 

AIR ANALYSIS, INC 7901 W. MORRIS ST. 
3904 CLARKS CREEK ROAD INDIANAPOLIS, IN 46231 

1 PLAINFIELD, IN 46168 
r - , 

Sample Description 
' CLIENT ID: RUN 3 EAF I 
MATRIX TYPE: NON-SPECIFIC WATER 

/ SUBMllTER CODE: 7124 1 
I 
I 

-- 

I F A N  ICP ACID DIGESTION OF AQUEOUS SAMPLES, TOTAL RECOVERABLE SW8463005A I 

LEAD ICP SW8466010B NELAC:Y 

! Analyst J. LEAK AMiysk Date: 30-JUW 0930 Instmrnent PREP Test: P130.4.0 / 
1 pa-ter 

1 INITIAL WEIGHT OR VOLUME 

j FINAL VOLUME 

I 

i AMENDED REPORT - KJM - 06-JUL-06 : 

/ Analyst: J. KRAMER Adyds Date: 01 JUL-06 05:45 Instrument ICP Test: M116.3.0 / 
I Prep: FAA/ ICP ACID DIGESTION OF AQUEOUS SAMPLES. TOTAL RECOVERABLE SW8463005A P130.4.0 

Total volume received added at client request. 

L 

I Total volume received = 278 ml. 
- - ~ - -- . - -- - - 

Resutt 1 Det. Limit I Units 

50 / mL 

/ Parameter 

' LEAD ----- 

, Sample was received on ice at temperature 24.2 C. 
I Sample chain of custody number 391 17. - - 

50 

ResuR Det. Limit 1 Units 

0.16 I 0.010 1 mg/L -- 

Approved by: KURT MAINES 06-JUL-06 

m~ 

-- -.-A 
-- 

I Sample Comments 

Page 1 of 1 



Air Analysis, Inc. 

APPENDIX V 

Steel Dynamics Incorporated 

Project Number 3 SS 



Air Analysis, Inc 
3904 Clarks Creek Road 
Plainfield, IN 461 68 
PH: 31 7-837-851 4 

Chain of Custody Form J O ~  Number: 3 % ~  

1 7-837-85 1 8 
- 

Number Description Container 
of P or G 

Containers 

Date: / 

3-73 Invoice to: Air Analysis, Inc 

3904 Clarks Creek Road 

Plainfield, IN 461 68 

-I 
Sample Analysis Report to: Mike Dicen @ above addreas 

Date t0 Fax Results to 31 7-837-851 8 

perform Additional Notes + 

SAMPLER 
DATE: 1 

IETHOD 

24 HR 48 HR 5 BUSINESS DAYS 10 BUSINESS DAYS OTHER I 
t -a RELINQUISHED BY ' )-C& Date RELINQUISHE~BY Date COURlER - 

Company I /  . Time Company Time 
RECEIVED BY t L Date RECEIVED BY Date 
Cnmnanv I Time Com~anv Time 



Air Analysis, Inc. 

APPENDIX VI 

Steel Dynamics Incorporated 

Project Number 388 



AAir Analysis, Inc. 
3904 Clarks Creek Road 

Plainfield, Indiana 46168 
(317) 837-8Sl4 
(37) 837-8518 fax 

Pitot Tube Calibration 
Reference: MCFR 60, Appendix A, Method 2, Section 2 2  

External Tubing Diameter: 0.95 centimeters 
Base to Opening Plane Distance (Pa): 1.2 centimeters 

(0.9975cm - 1.42cm) 
Pb/Dt 1.26cm 1.05Dt 5 P 51.50Dt 

(0.9975cm - 1.42cm) 
Angle a 1 1 deg a 1 and a 2 I 10.0' 
Angle a 2 1 deg a 1 and a 2 1 10.0' 
Angle P 1 0 deg fl 1 and fl 2 <- 5.0' 
Angle fJ 2 0 deg $ 1 and $ 2  15.0' 

z (cm) 0.0 z is less than 0.32cm 
(Wth") 

w (cm) 0.0 w is less than 0.08cm 
(l/32"dV) 

ifall criteria are met, Pitot Pitot Coefficient: 0.84 
Coeficien t is 0.84 

Calibrated By: 7.GL z,,ui- Date Calibrated: 

Thermocouple Test 

AMBIENT 58' 59, 
BOILING/ HOT H20 147' 148' 

Test performed by: 714, &- c c i - ~  Date of test: , F p ,  2"8( 



i 

I 
i 

X 
! 
I 
8 
E 
f Moddr: 

1 IM#)IYTANT 
$ IMPORTANT 
8 11111111! 
! 
B 
I 
I 

I WtlH 
(in H20) 

2 70 
2 70 
2 70 

- DRY CAS METER -- " O R I F I C E -  

VOLUME VOLUME VOLUME VOLUME VOLUME 
(xmw3ml CORRECTED - CORRECTED CORRECTED NOMINAL 

v m ( w  vm(sta) VQtW Va(std) vcr 
I (an) (laem)' (a fi) O h )  (m ft) 
1 4.893 138.6 4.602 130.3 4.367 
,4.863 137.7 4.602 130.3 4367 

I _ I _ -2' Average Y ---A 
4 I "+. "0, 

,,. 

W. ~&~kttion~~~,thcmtioofthenadingofthecsli~mt*.tothedry~asmcta, 
.CrrpgMc t o h m  of iodividull values hm the average is M.02. 

I 

- DRY GAS METER - 
CALIBRATION FACTOR 

Y 
Value Variation 
(numb=) (-1 

.' 0.940 4.006 
0.946 0.000 
0.951 0.005 

Fa O d b  Calibration FsctordH@ the oritice diflhmtial pressure in inches of H.20 that equates to 0.75 cfin of air 
at 68 F .ad 29.92 k b m  of Hg, acccp(ab1e tolaapa, of individual v a l u e s  from the average is 4-42. 



Steel Dynamics 
Columbia City, IN 

Average result must be within 5% of Y 

PASS POST CAL 

v~lwne I AVS. oh I I AVO. Meter T(F) 
59.849 2.41 I 81.02 

- 
Baromeblc Presure: 30 00 [Meter Y. I 0 9% 
Test Time: I 64 21BMa Ha 1 89 



I Vdume I Avg. Dh I 1 Avg. Meter T(F) 
73.295 2.58 1 91 10 

Barometrtc Pressure: I 30.02 l ~ e t w  Y: I 0 946 
Test nme: 81 751h1ta Ha: 1 890 

I RUN 3~Vdume 1 Delta H 
. . 

I DGM(lnlet) I MSM(0utIet) 
. . . . 

I I I I 2.41 1 a i  1 BO 
2 [Steel Dynamics 3.30 1 81 1 81 
?Ii1)111)1ni I ?.in l R? I u i  

I Volume 1 Avg. Dh I I Avg. Meter T(F) 
65.954 2.34 I 86.58 

Barometric ReJsure: I 30 W IMeterY: I 0.946 
Test Time: 77 OSI~eltn Ha: 1 890 



Air Analysis, Inc. Steel D!mmics Incorporated 

Proiect Number 388 

APPENDIX VII S U B ~ E D  PROTOCOL 





',Air Analysis, Inc. Steel D ~ x m i c s  lncoryol-atecl 

Project %umber 3 88 

APPENDIX VLIl PRODUCTION DATA 



. -  - > - .  - .  

Date: 6-2-6 

Record Supe~sor  - 
st Helper . =;/9ARP re u 

1 I I I 

Stn1ctura1 8 Rail Miil EAF Heat 

Heat # 

Scrap wt 1 st I 2nd (Ibs) 

IMWH 1 st 1 Total 

Power On 1 st / Total I Tap-Tap 

llnj C (Ibs) 1st i Total 

Charge C (fbs) 1 
1 ~ i m e  1 st I Total 
1 Olivine 1 st 1 Total 

Doio Lime 1 st ! Total el 

Ladle Lime 1 MgO I 

Tap Temp (degF) 

I~adle tare lvvt (Ibs) I 

Area(s) Patched 
(12 o'clock = pphde) - 

Gun # I  Lbs Used 
- 

Gun #2 Lbs Used - 
Bottom Patch Lbs Used 

Comments: 

Electrodes 1 Total Minutes Misc I3elaysl 

4.plurse I ~ddlSlip I Total Minutes AddiSlip Electrodes I 

3 phase AddlSIip Total Minutes Refractory Repair 

; phase MdlStip Total Minutes Scrap Charging 



Structuial & Rail Mill EAF Heat Record Supervisor ; 

Heat # 'So% .a I F M  I amm6nQ E m  lisnutes 

Scrap wt 1 st / 2nd (Ihs) a 7@ 
MWH 1 st I Totai 
- - /4W r7f2!75 
Power On I st I Total I TapTap /7H 
02 (scf) 1 st / Total I 
I nj C (lbs) 1 st / Totai / i l  78. ! 
Charge C (Ibs) 

3 

L~me 1 st I Total / I  i 

0 tivine I st 1 Total 2 . ~ 2 , ~  
Dolo Lime 1st / Total 2 ~ 5 , " ~  
Ladle time / MgO / / i k 2  
Tap C p t % )  1 QW i 

+ 
Tap 0 ( P P ~ )  I 
Tap Temp (degF) 
'Slag Ratin (1-5) 

I -fluid%=*,& b r n  - 
Ladle tare wt (ibs) 

Tap wt actual (lbs) 

Tap Time i Ladle # 

Patch FCE (ym) 

Area(s Patched 
(1 1 o'dcdr = taphate) 

Gun #I Lbs Used 

Gun #2 Lbs Used 

Bottom Patch L k  bed 

Comments. 

a'? 97 
3 
73 b 

I - 

1 
- 

1205 ' 
i76 1-7 1 

Total Minutes Misc Delays 

Total Minutes Add/S!ip Electrdes 

Total Minutes Refiadory Repair 

Total Minutes Scrap Charging 

Electrodes 

A phase 

B phase 

ACWSIW 

AddfSlip 

c phase AddlSlip 



SupeMmr : 
Furnace : 

Structural 8 Rail Mill EAF Heat Record 

lscrap wt 1st I2nd (Ibs) 

MWH ?st / Total 

Power On I st I Total I TapTap 

02 (scf) 1 st 1 Total 

Inj C (lbs) 1st / Total 

Charge C fibs) 
----- 

l~irne 1 st I Total 

Olivine 1 st / f otal 

Ladle time I MgO 

l ~ a ~  Temp (deg F) 
Slag Rating (1-5 

(-fluid 5=thiek)hm 

1 ~ a d l e  tare wt (I bs) 

( ~ a p  wt actual (Ibs) 

/Tap Time / Ladle # 

Patch FCE r/m) - 
Area@) Patched 

(22 o'clcck = taghole) 

Gun #.I Lbs Used 

Gun #2 Lbs Used 

6~ttorn Patch Lbs Used 

Electrodes I Total Minutes Misc ~elaysl 
I I I 

r phase[~ddl~ l i~  Total Minutes AddtSIip Electrodes 

Total Minutes Reffactory Repair - 
I I 

: ~ h a s e l ~ d d l ~ t i ~  1 T otai Minutes Scrao ~harclha 1 
- - ~  

Comments: 

Oocurnent i?. F1550-002601 
Rev. 07/1%02 



Date : 
crew: & PM 

Supervisor ; A 
Furnace : A / 

StrucbraI & Rall Mlll EAF Heat Record 
, T 

I st Helper S/QA&A .* 7.d 
I I I ' f l ~a t  # 

Scrap wt 1st I 2nd (tbs) 

MWH 1st / Total 

M i i  

~5 

102 (sd) 1 st I Total I 
I lnj C (Ibs) I st ! Total I 

~ m e l s t l ~ o b l  ' 1 ;  
Olivine 1 st I Total 

Dolo Lime I st I Total 

l~adte Lime / MgO I 

\slag ~ a t h  (1-5) 
.I-ffui 2 5=thick foam 1 

I ~ a d l e  tare wt (Ibs) I 
l h p  wt actual (Ibs) I 
l ~ . a ~  Time / Ladle # I 

t 1 

Electrodes Total Minutes Misc Delays 

A phase Addislip Total Minutes AddiSlip Electrodes 

B phase MdlSlip Total Minutes Refractory Repair 

C phase AddiSlip Total Minutes Scrap Charging 

l ~ u n  #I Lbs Used C 
I Gun $2 Lbs Used 

Bottom Patch Lbs Used 1 
Comments: 



Mat ff ass 
Scrap wt 1 st / 2nd (Ibs} 27 & 
MWH I st I Total 
Power On 1 st l Total l TagTap 

102 (sd) 1 st / Total I 
Inj C (Ibs) 1st I Total 

Charge C jlbs) %c/6 
1 ~ i m c  1 st I Total I TWO/ F 
Olivine 1 st I Total I ~~~~ 
Ladle Lime I MgO I d s a  

Slag Rating (1 -5) 
I 

Ladle tare wt (lbs) 

Tap wt actual (Ibs) 1/57 
I 

Tap Time / Ladle # I 1555 Is 

rea s Patched I 4  - -  
.% 

1 o'dock = ta~halel 

Gun #1 Lbs Used 

Gun  $2 Lbs Used 

Bottom Patch Lbs Us- 
3 phase ~ d d f ~ l i p  Total Minutes Refractory Repair 

: phase ~ddtSlip Total Minutes Scrap Charging 

Document #: F156GM2-001 
Rev. 0711 5/02 



Structural 4 Rall ,Mill EAF Heat Record 

Scrap wt 1 st I 2nd (Ibs) 2 C, - 5 4 ~ ~ ~  
MWH 1 st / Total / ~ 3 1 2  
Power On I st I Tdal I Tap-Tap 

&L/Q 
02  jscf) I st I Total /%afi 
Inj C (Ibs) IstlTotal ' /'IS/ 
Charge C (Ik) 33 
Lime 1 st / Total 
i 

ILadle Lime / MgO 1 c.--"Asa 

I 

Slag Rating (1-5) 
I-ttuid ~=tfiidc foam 3 

1~ad!e tare wt (Ibs) 1 74.0 
( ~ a ~  wt actual (Ibs) I 1a0.b 
Tap Time I Ladle # 1 1310 1 7 

I 

Area(s) Patched 
11 2 a'&& = taphotel 

Gun #I Lbs Used 

Gun #2 Lbs Used 

Bottom Patch Lbs Used 

Comments: 

oate : 6-JJ --0~ 
Crew: [ PM 

Supervisor : _Pt, A,, - 
Furnace : A 

I 

Electrodes Total Minutes Misc Delays 
I I 

4 phase l ~ d d / ~ k ~  1 Totai Minutes AddiSlip ~lectrodes( 
I I I 

3 phase Ad&Slip Total Minutes Refractcry ~e~ai r -1  
I 

Total Minutes Scrap Charging 1 

bament #. F 155&002-001 
Rev. 0711 5/02 



Structural & Rail Mill EAF Heat Recod 

Hkat # A ~ W l 3 7  
Scrap wt -Ist I 2nd ( I ~ s )  aby'bo 
MWH 1 st I Total /V 
Power On 1 st I Total I Tap-Tap #--3@l?2 
0 2  (scf) 1 st 1 Total / /4 i& 

Date: -22-06 

Supervisor Crew I : E 

Inj C (lbs) I st I Total / I  WI 
Charge C (Ibs) 2 3 ~ ~  
Lime 1 st 1 Total 5340/ w 

Olivine I st I iota1 s%+/ - 
Dolo Lime I st / Total 256 // 

Furnace : 4 # 

Ladle Lime / MgO. I 
Tap C (wt%) 

Tap 0 I P P ~ )  9 33 
Tap Temp (degF) I 3029 
Slag Rating (1-5) 

I-fluid 5=thick foam 

Ladle tare wt (Ibs) I 7 $ 4  7 1 
Tap wt actual (fbs) I I 
17ap Time / Ladle # i 1,230 I b ! 

I .  

Area(s) Patched 
( 1 2 o'cfodc = baohale~ I 

Gun # 4  Lbs Used I P 
Gun #2 Lbs Used E 

Bottom Patch L b s  Used c 

I I 

Electrodes Total Minutes Misc Delays,. I 
AddEiip Total Minutes AddEli p Electr@?s 

) phase Addslip Total Minutes Refractory Repair 

Total Minutes Scrap Charging 

Document R F 155C402UO1 
Rev. 0711 9 0 2  



Date: bnda--06 
Crew : C.- (AM) PM 

Supervisor : A,& ... 

Furnace: /?- I 

Struatural & Rail Mill EAF Heat Record 

Scrap wt 1st I 2nd (I&) 

Power On 1 st I Total I Tap-Tap 

102 (sa) r st I Total t 
lnj C (ibs) 1st I Total 

Slag Ratin (1-5) 
I4uid % =thick foam 

I~adle tare wt (Ibs) . I 
Tap wt actual (lbs) 

l ~ a t c h  FCE  IN) I 
L~rea(si Patched 

(1, o'clock = taphde) 

Gun #1 Lbs Used 

Gun #2 Lbs Used 

Bottom Patch Lbs Used 

Electrodes I Total Minutes Mix Delays 
I 

A phase AddiIJi-p I T&I Mirutes AddlSlip Eledmdes I 

Total Minutes Refractory Repair 

Total Minutes Scrap Charging 

B phase Add/Siip 

C pha~e~Add'Silp 



Date: & - J J - &  
l3tlW-W Crew: @ PM 

Structuml (L MI MRI EAF Heat Record Supervisor : /+-A , 
r 

Heat # 

Scrap wt 1st i 2nd (14s) 

MWH 1 st / Totaf 

'ewer On 1 st / Total I Tap-Tap 

02  (scfj 1st / Tctal 

Inj C ( I  bs) 1 st / Total 

Charge C (Ibs) 

Lime I st I Toii 
Olivine I st i Total 

3010 Lime 1 st / Total 

Ladle Lime / MgO 

Tap C (wt%) 

rap 0 ( P P ~ )  
Tap Temp {degF) . .  - 

Slag Ratin 1-5) 9 i -mia L barn 

-adle tare wt (Ibs) 

rap wt actual (Ibs) 

Tap Tide I Ladle # 

Sun #1 Lbs Used 

Sun #2 Lbs Used 

3ottom Patch Lbs Used 

Furnace : FA ' qw 

1 st Helper RkA- 

Electrodes I Total Minutes Misc Delays 
I I t 

[A p h a s e l ~ d ~ l i p  ( Total Minutes Add/Slip ~lectrodes) 
1 I 1 I 

Total Minutes Refracto~y ~epairl 
1 

C phase Addslip Total Minutes Scrap charging/ 

Document tc: F 15504024C1 
Rev. 0711Y02 



&>w-hs 
Structural L Rail Miti 

I D~li71 

EAF 

, .  .; . - 

Heat Record 

Heat # A o z ~ * ~  
Scrap wt 1 st I 2nd (Ibs) 

MWH 1st / Total 
a b+ 

/G3@ 
Powef On 1 st I Total I TapTap 4 92 
0 2  (scf) l st / Total / ; L ~ o P ~  
inj c (ibs) 1 st I TOM / I 
Charge C (its) 2'3b3 
Lime 1 st / Total 5724,"- 
Olivine 1 st I Total - 
Dolo Lime 1st I Total 2 ~ l g /  - 
Ladle Lime / MgO 

Tap C (wt%) I 039 
Tap 0 ( P P ~  lC-54 
l ~ a ~  Temp (deg F) I 2492 I - - .  
Slag Ratin (1-5) 

1-fluid % =thick Foam 1 3 1 
l~adle fare wt (Ibs) 1 x 9  1 
( ~ a ~  wt actual (lbs) I m.0 

Patch FCE vfi~ 
Area(s Patched 

/V/ 
(1 1 a'&& = taohde) 

l ~ u n  #I Lbs Used I 
l ~ u n  #2 Lbs Used L----- 
15ottot-n Patch Lbs Used ( 

start I Frcish 

Electrodes 

Date : 6 -dS'&b 

Supewisor 
Furnace 

%* 
1 st Helper 5 W - a  

Total Minutes Misc Delays 

Total Minutes AWSlip ~lectrodesl  
I 

Total Minutes Refractory Repair 

Total hqinutes Scrap Charging 

Comments: 

DscurnerX 0; Ft ~ - 0 0 ~  
Rev. 0711 5/02 



Scrap wt 1 st/ 2nd (Ibs) I & 
MWH 1st / Total 

Tap 0 ( P P ~ )  l a 2 7  
Tap Temp (degF) 36\ . .  -~ 

Slag Ratin (1 -5) 
%flu' W -thick foam 3 

Ladle tare wt (lbs) 7c5 . - I 

Tap wt actual {Ibs) 9t?,?f 
Tap Time / Ladle # l -  Y d U  
Patch FCE 1 N' 

Gun #I Lbs Used 

Sun #2 Lbs Used 

Bottom Patch Lbs Used 

Zomments: 

- - 

Electrodes Total Minutes Misc Deiays 
I I 

r phasef~ddl~ l i~  I Total Minutes AddISIip ~lectrodesl 
I I 

Total Minutes Reft-actov ~ e ~ a i r l  
I I 

: phasel~ddl~lip I Total Minutes Scrap charging\ 

w n m i t  8: F155QW2-001 
Rev. 0711 5102 



Inj C (lbs) 1st / Total 

Charge C (Ibs) 

Lime 'I st I Total 

Olivine I st I Total 

Dolo Lime 1st I Total 

Ladle Lime I MgO 

Tap C (wt%) 

Tap 0 ( P P ~ )  
Tap Temp (degF) . . 
Slag RatinL (1-5) 

1 -fluid 3 -wick barn 

Ladle tare wt {lbs) 

Tap wt actual (Ibs) 

Tap Time I Ladle # 

'patch FCE VN) 
Area(s) Patched 

(1 2 o'dock = taghole) 

{Gun #1 t b s  Used 

l ~ u n  #2 Lbs Used 

Comments: 

EAF Heat Record 

I I 
Electrodes Total Minbites Misc Delays! 

Total Minutes AddlSlip Eiectrodes 

Total Minutes Refractory Repair 

A phase 

B p b s e  

~ddfffip 

AddiSIip 

c phase M S l p  Total Minutes Scrap Cnarging 



\ .  v J ' J I  1 .  I J 
i , j 1 3  >:eelUylZ' I - 5  ". -b 

b e  : 6-a0-d 
Crew: A I= 

Structural 6 Ran YIU EAF Heat Record Supewisbr : 6 /LI/ 

Heat # I ~auab'j 
scrap wt 1 st I 2nd (Ibs) ( 
MWH 1 st / Total 

Power On 1 st I Total / TwTw 

0 2  (scf) 1st / Total 
* "  

I nj c (I bs) I st / ~ o t a l  - / I  X5 
Charge C (Ibs) I Zsm 

i a p  Temp (degF) a.!Qx 
Slag Ratin (1-5) 

I -flui 2 %=?thick foam 3 
Ladle tare wt (Ibs) 

Tap Wt actual (Ibs) 

Tap ~ i m e ~ l  Ladle # 

Patch FCE (YN) 

Area s) Patched 
(12 o'dock = ta~hofei 

Gun #I Lbs Used 

Gun #2 Lbs Used 

Sottorn Patch Lbs Used 

Furnace ; 5 1 

1 st Helper R, &,, 
I I I - 1 

I 
Electrodes - Total Minutes Misc Delays 

I I 

msel~ddl~ l ip  [ Total Minutes AddlStip ~ l e k r d e s /  
I 

Total Minutes Refractory ~ e ~ a i r l  
I I I 

C p h a s e l ~ d d l ~ l i ~  ( Total Minutes Scrap ~hargingf 
Comments: 



&>sYl!Hr4escaatics.k 
Structural Rail l t l l  EAF Heat 

Heat # 

Scrap wt 1st I2nd (Ibs) 

MWH 1st I Total 
'ewer On 1 st I TbtaI I TapTap 

02 (scf) 1 st l Total 

I nj C (Ibs) I st / Total 

Sharge C (Ibs) 

l ime 1 st I Total 

3livine 1 st / Total 

golo Lime 1 st / Total 

,adk Lime / MgO 

Tap Temp (deg F) 
Slag Raiing (1-5) 

t-Rui 5--tfdck foam 

-adk tare wt (Ibs) 1 70.5 

rap wt actual ( I ~ s )  I r 10.2 
Tap Time I Ladle # !0$:&1. 1 

3un #I Lbs Used 

3un #2 Lbs Used 

3 0 t b r n  Patch Lbs Used 

Record 

Date : &- 21-06 
Crew: D AM& 

Supervisor : 0. & 1 

Furnace : %yth 
1 st ~ e l ~ e r  

I 

Electrodes Total Minutes Misc Delaysl 

Total Minutes Addslip ~lectmdes/ 
i I 1 

3 pt~tsef ~ddlslip I Total Minutes Refractory ~ e p a i r  f 
I I I 

Document F1550-002601 
Rev. D711 YO2 
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PREFACE 

I, Terry Shackelford, do hereby certify that the source emissions testing conducted at Steel 
Dynamics, Inc., Structural and Rail Division near Columbia City, 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. 

~en ibr  Test Enginee r 
I, Fred 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., Structural and Rail Division near Columbia City, Indiana. 

Fred H. Guenther 
Test Supewiso r 



SOURCE EMISSIONS COMPLIANCE TESTING 
EPA Methods 1, 2, 3, 3A, 4, 5, 6C, 7E, 13B, 18, 29, 202 and 316 

Performed on the 
Electric Arc Furnace 

Baghouse Outlet (Exhaust Stack) 
and 

EPA Methods 7E and 10 
Performed on the 
Reheat Furnace 
Exhaust Stack 

at 
Steel Dynamics, Inc. 

Structural and Rail Division 
Columbia City, Indiana 

February 18 - 20, 2003 

Project No. 03-T-201 

1.0 INTRODUCTION 

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

GuentherIS hackelford Associates (GIs A) for S tee1 Dynamics, Inc. (SDI) , Structural and 

Rail Division near Columbia City, Indiana. 

The primary purpose of this testing program was to obtain PM,, (particulate matter I 10 

microns in particle size) samples of particulate matter (PM) and condensible particulate 

matter (CPM) , fluoride (F) , gaseous organic compounds (hexane, benzene, toluene, 

naphthalene), metals (beryllium, lead, manganese, mercury) and formaldehyde (HCHO) 

from the effluent gas stream of the baghouse serving the Electric Arc Furnace (EAF). 

To determine, through instrumental analyzer procedures (IAP), sulfur dioxide (SO,) and 



nitrogen oxides (NOx) emissions concentrations from the baghouse exhaust gas, and to 

determine NOx and carbon monoxide (CO) concentrations from the effluent gas stream 

of the Reheat Furnace (RF) and associated equipment at SDI's Structural and Rail 

Division operations to establish outlet emission rates. Also, to determine via SDI's 

continuous emission monitoring system (CEMS) plume opacities of the flue gas vented 

from the EAF baghouse through its exhaust stack to atmosphere. 

GISA's responsibility was to collect and analyze PM, CPM, F, gaseous organic 

compounds (GOC). metals and HCHO samples, evaluate CEMS opacity data and IAP 

for SO,, NOx, 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 Structural and Rail 

Division operations, emissions testing and analytical results. 

The emissions testing conducted on the EAF Baghouse Outlet (Exhaust Stack) was 

performed Tuesday, February 18, through Thursday, February 20, 2003, and the testing 

on the RF Exhaust Stack was performed on Wednesday, February 19, 2003. 

The following requirements were specific for the testing program: 

1. Equipment calibrations performed and calibration data provided. 



2. Three (3) consecutive, four (4)-hour, minimum, PMICPM, three (3) 

consecutive, two (2)-hour, minimum, metals and three (3) consecutive, 

one (1)-hour, minimum, F, GOC and HCHO emissions test runs 

performed at the EAF exhaust stack per the Indiana Department of 

Environmental Management (IDEM) Construction Permit #CP- 183- 10097- 

00030. 

3. Three (3) consecutive, one (1)-hour, minimum, SO2 and NOx emissions 

test runs performed, simultaneously, at the EAF exhaust stack, and three 

(3) consecutive, one (1)-hour, minimum, NOx and CO emissions test runs 

performed, simultaneously, at the RF exhaust stack per IDEM 

Construction Permit #CP- 183- 10097-00030. 

4. Three (3) consecutive, four (4)-hour, minimum, visible emisions (VE) 

observations performed on the outlet exhaust of the EAF baghouse or 

CEMS *opacity data recorded per IDEM Construction Permit #CP-183- 

10097-00030. 

5. Process manufacturing capacities and control devices maintained at 

required operating conditions, and production rates recorded during the 

emissions testing periods. 

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

Environmental Protection Agency (USEPA) test methodologies and 

analytical procedures for PM, SO,, NOx, CO, F, GOC, metals, CPM and 

HCHO emissions determinations. 



7. PMICPM (PM,,) emissions from the EAF baghouse shall not exceed an 

average concentration limit of 0.0052 grains per dry standard cubic foot 

(grldscf), and PM emissions from the baghouse shall not exceed an 

average concentration limit of 0.0018 grldscf and an average rate limit of 

58.5 pounds per hour (Iblhr), and a 3% average VEIopacity limit pursuant 

to IDEM Construction Permit #CP- 183- 10097-00030. 

8. SO, emissions from the EAF shall not exceed a average rate limit of 50.0 

lblhr pursuant to IDEM Construction Permit #CP-183- 10097-00030. 

9. NOx emissions from the EAF shall not exceed an average rate limit of 

102.0 lblhr and an average concentration limit of 0.51 lblton of steel 

tapped pursuant to IDEM Construction Permit #CP- 183- 10097-00030. 

10. NO, and CO emissions from the RF shall not exceed average 

concentration limits of 0.11 pounds per million Btu (IblmmBtu) and 0.03 

IbImmBtu, respectively, pursuant to IDEM Construction Permit #CP-183- 

11. Fluoride emissions from the EAF shall not exceed an average rate limit 

of 0.68 lblhr pursuant to IDEM Construction Permit #CP- 183- 10097- 

12. Gaseous organic compounds of hexane, benzene, toluene and naphthalene 

have no emissions limit standards and were tested for information 

purposes and permit development only. 



13. Metal emissions of beryllium (Be), lead (Pb), manganese (Mn) and 

mercury (Hg) from the EAF shall not exceed an average rate limit of 

5.75E-05, 0.114, 1.14 and 0.02 lblhr, respectively, pursuant to IDEM 

Construction Permit #CP- 183- 10097-00030. 

14. Formaldehyde has no emissions limit standard(s) and was tested for 

information purposes and permit development only. 

Note: EPA Method 5 (PM) and 201Al202 (PMIO/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 5 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 GISA, whose headquarters is in Crown 

Point, Indiana. GISA also performed stack gas flow rate and moisture content 

determinations, GOC sampling train preparation and sample recovery, and the carbon 

dioxide (CO,), oxygen (O,), PMICPM, F, GOC, metals and HCHO emissions testing 

at the EAF baghouse outlet, data collection and reduction, and prepared in part the final 

report. Pretest and post-test equipment calibrations, CO, and 0, analysis, and PMICPM, 

E, metals and HCHO sampling trains preparation and samples recovery were performed 

by GISA's affiliate, Source Assessment Technologies, LLC (S . A .T.), whose headquarters 

is in Wheatland, Missouri. S.A.T. also performed the PMICPM, SO,, NO,, CO, F, 

GOC, metals and HCHO data reduction, and in part the final report preparation. The 



IAP emissions testing for SO, - and NOx, and CO, and 0, content conducted at the EAF 

baghouse outlet sampling location, and the IAP emissions testing for NOx and CO, and 

0, content conducted at the RF exhaust stack sampling location were performed by 

GJSA's subcontractor, Grace Consulting, Inc. (GCI), whose headquarters is in 

Wellington, Ohio. The F ,  GOC, and metals and HCHO analyses were subcontracted by 

GISA's analytical broker, Sampling & Analytical Management, Inc. (SAMI) , whose 

headquarters is in Medina, Ohio, to Element One in Wilmington, North Carolina, 

Research Triangle Park Laboratories, Inc. in Raleigh, North Carolina and Datachem 

Laboratories in Cincinnati, Ohio, respectively. The PMJCPM analyses was 

subcontracted to EMSL Analytical, Inc., whose laboratory is in Indianapolis, Indiana. 

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

2, 3, 3A, 4, 5 (PM), 6C (SO,), 7E (NO,), 10 (CO), 13B (F), 18 (GOC), 29 (metals) 

and 316 (HCHO), 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 51, (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 and/or coordinated with the following personnel: 

Brad Brown, Environmental Engineer, SDI-SRD 

Kevin Perala, Melt Shop Manager, SDI-SRD 



Kevin Bort, Engineering Manager, SDI-SRD 

Bob LaRoy, Melt Shop Supervisor, SDI-SRD 

Dave Stapleton, Melt Shop Supervisor, SDI-SRD 

Sanoyce Crawford, EAF Baghouse Operator, SDI-SRD 

Roy Perala, Rolling Mill Manager, SDI-SRD 

Reggie Wright, RF Operator, SDI-SRD 

The emissions testing was performed by the following personnel: 

Fred Guen ther , Test Supervisor, G/S A 

Terry S hackelford, Senior Test Engineer, GISA (S . A.T.) 

Brandon Peyton, Senior Test Technician, G/SA 

Andy Perdue, Test Technician, GISA 

Jesse Richmond, Test Technician, G/SA 

Tim Moody, Test Engineer, GCI 

The emissions testing was observed by the following personnel: 

Steve Friend, Environmental Scientist, Air Compliance Section, IDEM 

David Harrison, 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 ,  6C, 7E, 13B, 18, 29, 202 and 316 at the EAF baghouse outlet sampling 

location, and USEPA Methods 7E and 10 at the RF exhaust stack sampling location. A 

summary of the test results is given below: 

SAMPLING 
LOCATION 
EAF 
Baghouse 
Outlet 

SAMPLING 
LOCATION 
EAF 
Baghouse 
Outlet 

SAMPLING 
LOCATION 
EAF 
Baghouse 
Outlet 

SAMPLING 
LOCATION 
EAF 
Baghouse 
Outlet 

SAMPLING 
LOCATION 
E M  
Baghouse 
Outlet 

AVG. TOTAL PM,,, AVG. PM, AVG. PM, AVG. OPACITY, 
{Gr/DSCFl Gr/DSCF Lb/Hr % 
0.00089 0.00068 4.64 1.4 
(Limit: 0.0052) (Limit: 0.0018) (Limit: 58.5) (Limit: 3) 

AVG. SO,, AVG. NO,, 
Lb/Hr Lb/Hr 
20.38 28.51 
(Limit: 50.0) (Limit: 102.0) 

AVG. GOC (HEXANE), 
purnv 
Not Detected 
(Limit: None) 

AVG. GOC (TOLUENE), 
purnv 
Not Detected 
(Limit: None) 

AVG. BERYLLIUM (Be), 
Lb/Hr 
0.00E+00 
(Limit: 5.753-5) 

AVG. MANGANESE W), 
LNHr 
0.101 
(Limit: 1.14) 

AVG. NO,, AVG. FLUORIDE 0, 
Lb/TPW Lb/Hr 
0.171 11.291 
(Limit: 0.51) (Limit: 0.68) 

AVG. GOC (BENZENE), 
ppm v 
Not Detected 
(Limit: None) 

AVG. GOC (NAPHTHALENE), 
RDInV 
Not Detected 
(Limit: None) 

AVG. LEAD (Pb), 
Lb/Hr 
0.0168 
(Limit: 0.114) 

AVG. FORMALDEHYDE (FICHO), 

AVG. MERCURY (Hg), 
LNHr 
0.072 
(Limit: 0.02) 

Not Detected 
(Limit: None) 



SAMPLING AVG. NO,, AVG. CO, 
LOCATION Lb/~nmBtu L b h n  Btu 
RF 0.100 0.003 
Exhaust (Limit: 0.11) (Limit: 0.03) 
Stack 

A complete list of test parameters for each Method 51202, 6C, 7E, 13B, 18, 29 and 316 

emissions test run performed at the EAF sampling location, and each Method 7E and 10 

emissions test run performed at the RF sampling location can be found in Tables 1 

through 7, and Tables 8 and 9, respectively. 

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

be found in Appendix F. 



TABLES 



EAF BAGHOUSE OUTLET 



TABLE 1 
EPA METHOD 5 / 202 

TOTAL PARTICULATE MATTER i=/< 10 MICRON1 EMISSIONS TEST RESULTS 1 

CLIENT: SDI-CCI PROJECT NO.: 03-T-201 
SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: T 

Date 18-Feb-03 19-Feb-03 19-Feb-03 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack 
Test Time, Start-Stop (24 Hour) 1248-1715 0429 -0925 1120-1555 
Sampling Time (Minutes) 240 240 240 
Average Process Weight Rate (TPH) 175.8 171 -9 183.1 
Stack Area (Ft2) 314.16 314.16 314.16 
Pitot Tube Coefficient (Unitless) 0.84 0.84 0.84 
Dry Gas Meter ~ o r r e c i o n  ~ a c t b r  (Unitless) 
Nozzle Area (Ft2) 
Barometric Pressure (In. Hg) 
Static Pressure (In. H20) 
Dry Gas Meter Sample Volume (DCF) 
Average Dry Gas Meter Temperature ("F) 
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 ("F) 
Total PMIO Mass concentration f~ ra rns .  al 0.0109 0.01 38 0.01 15 

CALCULATED DATA 

Absolute Pressure (In. Hg) 28.95 29.00 29.05 
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) 
flet 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 (%) 

TPMlO Emissions Concentration (GrIDSCF) 
TPMlO Emissions Concentration (LbjDSCF) 
TPMlO Emissions Rate (LbIHr) 
TPMI 0 Emissions Concentration (Lb/TPW) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 
4verage Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) J- 4verage TPMlO Emissions Concentration (GrlDSCF) 
4verage TPM10 Emissions Concentration (LbIDSCF) 1 -28E-07 
h e r a g e  TPM10 Emissions Rate (Lb/Hr) 6.08 
4verage TPM10 Emissions Concentration (LbJTPW) 0.0345 

Signature of Reviewer: 

7d 



TABLE 1A 
EPA METHOD 5 / 202 

SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: TLS 

INPUT DATA 

Run Number 1 2 3 
Date 18-Feb-03 19-Feb-03 19-Feb-03 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack 
Test Time, Start-Stop (24 Hour) 1248-1715 0429 - 0925 11 20- 1555 
Sampling Time (Minutes) 240 240 240 
Average Process Weight Rate (TPH) 175.8 171.9 1 83.1 
Stack Area (Ft2) 314.16 314.16 314.16 
Pitot Tube Coefficient (Unitless) 0.84 0.84 0.84 
Dry Gas Meter Correction Factor (Unitless) 0.989 0.997 0.997 
Nozzle Area (Ft2) 0.000349 0.000346 0.000346 
Barometric Pressure (In. Hg) 28.98 29.02 29.08 
Static Pressure (In. H20) - 0.35 -0.30 -0.35 
Dry Gas Meter Sample Volume (DCF) 215.883 226.138 206.067 
Average Dry Gas Meter Temperature ("F) 62.8 77.7 75.2 
Average Orifice Meter Delta H (In. H20) 2.808 2.444 2.083 
Volume Condensate Collected (MI) 39.0 58.3 75.2 
Average C02 Concentration (%) 0.0 0.0 0.0 
Average 0 2  Concentration (%) 20.9 20.9 20.9 
Average Square Root of Delta P (In. H20%) 0.816 0.846 0.804 
Average Stack Gas Temperature (OF) 141.8 132.6 159.9 

CALCULATED DATA 

Dry Gas Meter Sample Volume at Standard Conditions (DSCF) 21 0.400 21 6.1 12 198.077 
Water Vapor Volume at Standard Conditions (SCF) 1.836 2.744 3.540 
Moisture Fraction (Unitless) 0.009 0,013 0.018 
Dry Molecular Weight of Stack Gas (Lb/Lb - Mole) 28.84 28.84 28.84 
Wet Molecular Weight of Stack Gas (Lb/Lb-Mole) 28.74 28.70 28.65 
Stack Gas Velocity (FPS) 49.9 51.3 49.8 
Stack Gas Flow Rate at Actual Conditions (ACFM) 940,595 966,984 938,710 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 791,439 824,362 762,451 
sokinetic Sampling (%) 99.8 99.1 98.2 

FPM   missions Concentration (GrIDSCF) 
FPM Emissions Concentration (Lb/DSCF) 
'PM Emissions Rate (Lb/Hr) 
'PM Emissions Concentration (LbFPW) 

be rage  Stack Gas Flow Rate at Actual Conditions (ACFM) 
be rage  Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
4verage FPM Emissions Concentration (GrIDSCF) 
4verage FPM Emissions Concentration (LbIDSCF) 
berage FPM Emissions Rate (LbIHr) 
4verage FPM Emissions Concentration (LbfTPW) 

Signature of Reviewer: 
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G/SA . . . . . . . . . . ENVIRONMENTAL TESTING CONSULTANTS 7 
f 

TABLE 1 B 
EPA METHOD 5 / 202 

CONDENSIBLE PARTICULATE MATTER EMISSIONS TEST RESULTS (BACK-HALF) 

CLIENT: SDI-CCI PROJECT NO.: 03-T-201 

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 (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. H201/2) 
Average Stack Gas Temperature (OF) 

18-Feb-03 
Exhaust Stack 

1248-1715 
240 

175.8 
314.16 

0.84 
0.989 

0.000349 
28.98 
-0.35 

21 5.883 
62.8 

2.808 
39.0 
0 .o 

20.9 
0.816 
141.8 

19-Feb-03 
Exhaust Stack 

0429- 0925 
240 

171.9 
314.16 

0.84 
0.997 

0.000346 
29.02 
-0.30 

226.138 
77.7 

2.444 
58.3 
0.0 

20.9 
0.846 
132.6 

19-Feb-03 
Exhaust Stack 

11 20- 1555 
240 

183.1 
314.16 

0.84 
0.997 

0.000346 
29.08 
-0.35 

206.067 
75.2 

2.083 
75.2 
0.0 

20.9 
0.804 
159.9 

Dry Gas Meter Sample Volume at Standard Conditions (DSCF) 210.400 216.112 198.077 
Water Vapor Volume at Standard Conditions (SCF) 1.836 2.744 3.540 
Moisture Fraction (Unitless) 
Dry Molecular Weight of Stack Gas (Lb/Lb-Mole) 
Wet Molecular Weight of Stack Gas (Lb/Lb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
lsokinetic Sampling (%) 

CPM   missions Concentration (GrIDSCF) 
CPM Emissions Concentration (LbIDSCF) 
CPM Emissions Rate (Lb/Hr) 
CPM Emissions Concentration (Lb/TPW) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 948,763 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 792,751 
Average CPM Emissions Concentration (GrIDSCF) 0.00021 
Average CPM Emissions Concentration (LbIDSCF) 3.06E-08 
Average CPM Emissions Rate (LbIHr) 
Average CPM Emissions Concentration (LbnPW) 0.0081 

Signature of Reviewer: 



TABLE 1 C 
EPA METHOD 5 / 202 

SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: TLS 

INPUT DATA 

Run Number 1 2 
Date 18-Feb-03 19-Feb-03 19-Feb-02 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack 
Test Time, Start-Stop (24 Hour) 1248-1715 0429-0925 11 20- 1555 
Sampling Time (Minutes) 240 240 24C 
Average Process Weight Rate (TPH) 175.8 171.9 183.1 
Stack Area (Ft2) 314.16 314.16 314.1E 
Pitot Tube Coefficient (Unitless) 0.84 0.84 0.84 
Dry Gas Meter Correction Factor (Unitless) 0.989 0.997 0.997 
Nozzle Area (Ft2) 0.000349 0.000346 0.00034E 
Barometric Pressure (In. Hg) 28.98 29.02 29.OE 
Static Pressure (In. H20) -0.35 -0.30 -0.35 
Dry Gas Meter Sample Volume (DCF) 215.883 226.138 206.067 
Average Dry Gas Meter Temperature ("F) 62.8 77.7 75.4 
Average Orifice Meter Delta H (In. H20) 2.808 2.444 2.082 
Volume Condensate Collected (MI) 39.0 58.3 75.4 
Average C02 Concentration (%) 0 .O 0.0 0 .C 
Average 0 2  Concentration (%) 20.9 20.9 20s 
Average Square Root of Delta P (In. H20'/2) 0.816 0.846 ' 0.804 
Average Stack Gas Temperature ("F) 141.8 132.6 159.S 

CALCULATED DATA 

Absolute Pressure (In. Hg) 28.95 29.00 29.05 
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 (Lb/Lb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
lsokinetic Sampling (%) 

ICPM ~ m i s d o n s  Concentration (Gr/DSCF) 
ICPM Emissions Concentration (LbIDSCF) 
ICPM Emissions Rate (Lb/Hr) 
ICPM Emissions Concentration (LbflPW) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 948,763 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
h e r a g e  ICPM Emissions Concentration (GrJDSCF) 0.00003 
b e r a g e  ICPM Emissions Concentration (LbIDSCF) 4.57E-09 
be rage  ICPM Emissions Rate (LbJHr) 
4verage ICPM Emissions Concentration (LbITPW) 0.0012 

Signature of Reviewer: 7& 



G/SA . . . . . . . . . . ENVIRONMENTAL TESTING CONSULTANTS 

TABLE 1 D 
EPA METHOD 5 / 202 

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 (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 ("F) 

18-Feb-03 
Exhaust Stack 

1248-1715 
240 

175.8 
314.16 

0 -84 
0.989 

0.000349 
28.98 
-0.35 

21 5.883 
62.8 

2.808 
39.0 
0.0 

20.9 
0.816 
141.8 

19-Feb-03 
Exhaust Stack 

0429-0925 
240 

171.9 
314.16 

0.84 
0.997 

0.000346 
29.02 
-0.30 

226.138 
77.7 

2.444 
58.3 
0.0 

20.9 
0.846 
132.6 

19-Feb-03 
Exhaust Stack 

l l2O-l555 
240 

183.1 
314.16 

0.84 
0.997 

0.000346 
29.08 
-0.35 

206.067 
75.2 

2.083 
75.2 
0.0 

20.9 
0.804 
159.9 

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 (Lb/Lb - Mole) 
JVet Molecular Weight of Stack Gas (LbJLb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
sokinetic Sampling (%) 

3CPM   missions Concentration (GrIDSCF) 
3CPM Emissions Concentration (LbJDSCF) 
3CPM Emissions Rate (LbIHr) 
3CPM Emissions Concentration (Lb/TPW) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 948,763 
Yverage Stack Gas Flow Rate at  Dry Standard Conditions (DSCFM) 792,751 
b e r a g e  OCPM Emissions Concentration (Gr/DSCF) 0.0001 8 
Average OCPM Emissions Concentration (Lb/DSCF) 2.60E-08 
b e r a g e  OCPM Emissions Rate (Lb/Hr) 
b e r a g e  OCPM Emissions Concentration (LbflPW) 0.0069 

Signature of Reviewer: 



EPA METHOD 6C 

CLIENT: SDI -CCI PROJECT NO.: 03-T-201 
SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: TLS 

INPUT DATA 

Run Number 1 2 < 
L 

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 (%) 
Average Square Root of Delta P (In. H20'/2) 
Average Stack Gas Temperature (OF) 

18-Feb-03 
Exhaust Stack 

1217-1317 
60 

165.5 
314.16 

0.84 
0.997 
28.98 
-0.30 

44.385 
63.4 

1.652 
8.7 
0.6 

20.1 
0.908 
140.8 

18-Feb-03 
Exhaust Stack 

1411 -1511 
60 

171.7 
314.16 

0.84 
0.997 
28.98 
-0.30 

44.676 
70.7 

1.652 
11.4 

0.7 
18.7 

0.91 3 
139.3 

18-Feb-02 
Exhaust Stack 

1619-171s 
6C 

l64.C 
314.1E 

0.84 
0.997 
28.98 
-0.3C 

45.434 
74.1 

1.652 
6.E 
1 .C 

19.4 
0.875 
145.3 

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 (Lb/Lb-Mole) 
Wet Molecular Weight of Stack Gas (Lb/Lb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 

SO2 Emissions Concentration (Lb/DSCF) 
302  Emissions Rate (Lb/Hr) 
SO2 Emissions Concentration (LbnPW) 

4verage Stack Gas Flow Rate a t  Actual Conditions (ACFM) 
4verage Stack Gas F low Rate a t  Dry Standard Conditions (DSCFM) 
4verage SO2 Emissions Concentration (Lb/DSCF) 
4verage SO2 Emissions Rate (Lb/Hr) 
4verage SO2 Emissions Concentration (Lb/TPW) 



EPA METHOD 7E 

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

PROJECT NO.: 03-T-201 
DATA INPUT BY: TLS 

Run Number 
Date 18-Feb-03 18-Feb-03 18-Feb-03 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack 
Test Time, Start-Stop (24 Hour) 1217-1317 1411 -1511 1619-1719 
Sampling Time (Minutes) 60 60 60 
Average Process Weight Rate (TPH) 165.5 171.7 164.0 
Stack Area (Ft2) 314.16 314.16 314.1 6 
Pitot Tube Coefficient (Unitless) 0.84 0.84 0.84 
Dry Gas Meter Correction Factor (Unitless) 0.997 0.997 0.997 
Barometric Pressure (In. Hg) 28.98 28.98 28.98 
Static Pressure (In. H20) -0.30 -0.30 -0.30 
Dry Gas Meter Sample Volume (DCF) 44.385 44.676 45.434 
Average Dry Gas Meter Temperature ("F) 63.4 70.7 74.1 
Average Orifice Meter Delta H (In. H20) 1.652 11.652 1.652 
Volume Condensate Collected (MI) 8.7 11.4 6.9 
Average C02 Concentration (%) 0.6 0.7 1 .O 
Average 0 2  Concentration (%) 20.1 18.7 19.4 
Average Square Root of Delta P (In. H20%) 0.908 0.91 3 0.875 
Average Stack Gas Temperature ("F) 140.8 1 39.3 1 45.3 

Dry Gas Meter Sample Volume at Standard Conditions (DSCF) 43.429 43.1 13 43.561 
Water Vapor Volume at Standard Conditions (SCF) 0.41 0 0.537 0.325 
Moisture Fraction (Unitless) 0.009 0.01 2 0.007 
Dry Molecular Weight of Stack Gas (LbILb-Mole) 28.90 28.86 28.94 
Wet Molecular Weight of Stack Gas (LbILb-Mole) 28.80 28.73 28.86 
Stack Gas Velocity (FPS) 55.4 55.7 53.5 
Stack Gas Flow Rate at Actual Conditions (ACFM) 1,044,268 1,049,923 1,008,454 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 880,438 884,735 845,625 

NOx Emissions Concentration (LbIDSCF) 
NOx Emissions Rate (LbIHr) 
NOx Emissions Concentration (LbITPW) 

Average Stack Gas Flow Rate at  Actual Conditions (ACFM) 
Average Stack Gas Flow Rate at  Dry Standard Conditions (DSCFM) 
Average NOx Emissions Concentration (LbIDSCF) 
Average NOx Emissions Rate (LbIHr) 
Average NOx Emissions Concentration (Lb/TPW) 

Signature of Reviewer: 7a 



TABLE 4 
EPA METHOD 138 

SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: TLS 

INPUT DATA 

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 (Ft2) 
Barometric Pressure (In. Hg) 
Static Pressure (In. H20) 
Dry Gas Meter Sample Volume (DCF) 
Average Dry Gas Meter Temperature ("F) 
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. H201/2) 
Average Stack Gas Temperature (OF) 

20 - Feb -03 
Exhaust Stack 

0336 - 0508 
60 

231.8 
31 4.1 6 

0.84 
0.997 

0.000344 
29.22 
-0.30 

53.990 
62.0 

2.130 
17.2 
0 .o 

20.9 
0.829 
138.9 

20-Feb-03 
Exhaust Stack 

0645-081 0 
6 0 

21 7.9 
31 4.1 6 

0.84 
0.997 

0.000344 
29.22 
-0.30 

52.086 
69.8 

2.025 
13.9 
0.0 

20.9 
0.806 
153.3 

20 - Feb -03 
Exhaust Stack 

0933 - 1057 
60 

200.9 
31 4.1 6 

0.84 
0,997 

0.000344 
29.22 
-0.30 

56.351 
91.7 

2.405 
10.0 
0.0 

20.9 
0.844 
155.8 

Dry Gas Meter sakple  me 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 (%) 

F ~rnissions'Concentration (GrIDSCF) 
F Emissions Concentration (Lb/DSCF) 
F Emissions Rate (Lb/Hr) 
F Emissions Concentration (LbjTPW) 

4verage Stack Gas Flow Rate at Actual Conditions (ACFM) 
4verage Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
4verage F Emissions Concentration (GrIDSCF) 
4verage F Emissions Concentration (LbIDSCF) 
4verage F Emissions Rate (LbIHr) 
4verage F Emissions Concentration (LbpPW) 

Signature of Reviewer: 7d Y 



P.O. Box 807. Crown Point. IN 46307 TEL (21 9) 663- 5394 / FAX (21 9) 662 -7037 1 

TABLE 5 
EPA METHOD 18 

GASEOUS ORGANIC COMPOUND IHEXANEI EMISSIONS TEST RESULTS 

Date 20-Feb-03 20-Feb-03 20-Feb-03 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack 
Test Time, Start-Stop (24 Hour) 0336 -0508 0645 -081 0 0933 - 1057 
Sampling Time (Minutes) 60 60 60 
Average Process Weight Rate (TPH) 231.8 21 7.9 200.9 
Stack Area (Ft2) 314.16 314.16 314.16 
Pitot Tube Coefficient (Unitless) 0.84 0.84 0.84 
Dry Gas Meter Correction Factor (Unitless) 0.997 0.997 0.997 
Barometric Pressure (In. Hg) 29.22 29.22 29.22 
Static Pressure (In. H20) -0.30 -0.30 -0.30 
Dry Gas Meter Sample Volume (DCF) 53.990 52.086 56.351 
Average Dry Gas Meter Temperature (OF) 62.0 69.8 91.7 
Average Orifice Meter Delta H (In. H20) 2.130 2.025 2.405 
Volume Condensate Collected (MI) 17.2 13.9 10.0 
Average C02 Concentration (%) 0.0 0.0 0.0 
Average 0 2  Concentration (%) 20.9 20.9 20.9 
Average Square Root of Delta P (In. H20Y2) 0.829 0.806 0.844 
Average Stack Gas Temperature ("F) 138.9 153.3 1 55.8 

CLIENT: SDI-CCI PROJECT NO.: 03-T-201/ 

3ry Gas Meter sample volume at Standard Conditions (DSCF) 
dater Vapor Volume at Standard Conditions (SCF) 
Moisture Fraction (Unitless) 
3ry Molecular Weight of Stack Gas (LbiLb-Mole) 
Net 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) 

iexane Emissions Concentration (LbiDSCF) 
iexane Emissions Rate (LbiHr) 
iexane Emissions Concentration (Lb/TPW) 

4verage Stack Gas Flow Rate at  Actual Conditions (ACFM) 
4verage Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
4verage Hexane Emissions Concentration (LbiDSCF) 
4verage Hexane Emissions Rate (LbJHr) 
4verage Hexane Emissions Concentration (Lb/TPW) 

Signature of Reviewer: 7~ N 



I 
i G/SA.  . . . . . . . . . ENVIRONMENTAL TESTING CONSULTANTS 

TABLE 5A 
EPA METHOD 18 

GASEOUS ORGANIC COMPOUND (BENZENE) EMISSIONS TEST RESULTS 

CLIENT: SDI-CCI PROJECT NO.: 03-T-20- 
SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: TLS 

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 (%) 
Average Square Root of Delta P (In. H20'/2) 
Average Stack Gas Temperature ("F) 

20-Feb-03 
Exhaust Stack 

0336 -0508 
60 

231.8 
314.16 

0.84 
0.997 
29.22 
-0.30 

53.990 
62.0 

2.1 30 
17.2 
0.0 

20.9 
0.829 
138.9 

20-Feb-03 
Exhaust Stack 

0645 -081 0 
60 

21 7.9 
314.1 6 

0.84 
0.997 
29.22 
-0.30 

52.086 
69.8 

2.025 
13.9 

0.0 
20.9 

0.806 
153.3 

20-Feb-0: 
Exhaust Stack 

0933 - 1057 
6C 

200.c 
314.1E 

0.84 
0.997 
29.2; 
-0.3C 

56.351 
91.5 

2.405 
1o.c 
0.C 

20.E 
0.844 
155.E 

CALCULATED DATA 
g@@@;$@@g#~;@;~~j@@g@~@~~@{@~@~~#@j~@jg~~$#~~g@~g@~~@j~$$~&j@gj~j;@~&j@~@;$~@~ 
Absolute Pressure (In. Hg) 29.20 29.20 29.2C 
Dry Gas Meter ~ a m . ~ l e  volume at Standard Conditions (DSCF) 
Water Vapor Volume at Standard Conditions (SCF) 
Moisture Fraction (Unitless) 
Dry Molecular Weight of Stack Gas (Lb/Lb-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) 

Benzene Emissions Concentration (LbIDSCF) 
Benzene Emissions Rate (LbIHr) 
Benzene Emissions Concentration (LbflPW) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
Average Benzene Emissions Concentration (LbIDSCF) 
Average Benzene Emissions Rate (LbIHr) 
Average Benzene Emissions Concentration (Lb/TPW) 

Signature of Reviewer: 7d 





G/SA. . . . . . . . . . ENVIRONMENTAL TESTING CONSULTANTS 

EPA METHOD 18 

CLIENT: SDI-CCI PROJECT NO.: 03-T-201 
SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: TLS 

Run Number 1 2 
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 ("F) 
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) 

20-Feb-03 
Exhaust Stack 

0336 -0508 
60 . 

231.8 
314.16 

0.84 
0.997 
29.22 
-0.30 

53.990 
62.0 

2.1 30 
17.2 
0.0 

20.9 
0.829 
138.9 

20-Feb-03 
Exhaust Stack 

0645 -081 0 
60 

21 7.9 
314.16 

0.84 
0.997 
29.22 
-0.30 

52.086 
69.8 

2.025 
13.9 

0.0 
20.9 

0.806 
1 53.3 

20-Feb-09 
Exhaust Stack 

0933 - 1 057 
6C 

200.9 
314.1E 

0.84 
0.997 
29.22 
- O.3C 

56.351 
91.7 

2.405 
1o.c 
0.C 

20.9 
0.844 
155.8 

Dry Gas Meter ~ a m ' ~ l e   me at Standard Conditions (DSCF) 
Water Vapor Volume at Standard Conditions (SCF) 
Moisture Fraction (Unitless) 
Dry Molecular Weight of Stack Gas (Lb/Lb-Mole) 
Wet Molecular Weight of Stack Gas (Lb/Lb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 

Naphthalene Emissions Concentration (Lb/DSCF) 
Naphthalene Emissions Rate (Lb/Hr) 
Naphthalene Emissions Concentration (LbflPW) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
4verage Naphthalene Emissions Concentration (Lb/DSCF) 
4verage Naphthalene Emissions Rate (Lb/Hr) 
4verage Naphthalene Emissions Concentration (Lb/TPW) 

Signature of Reviewer: 

7d 



TABLE 6 
EPA METHOD 29 

4 U L T S  
:.:.:.:.:<.:.:.::::: ... E:...././o......(t...l.._....i_: .,., .,. ,.,.,.,.. . ......,..... ....... ..... ... ..... . ................. ........................................................................................................... .?<: y :....,.. .., ,.,.........,.... ,...,.........,.,., .:. ,, > : . : , : . : . : . : . : . ~ . ~ : : ~ ~ ~ -  
::::,:::i::~:~~~~~~~jj~.~~,jj~.~.~:j~j<:~:~:~:>~$~~$:>~:j:~:j:~:j~~~~:j~~~~~jji~~j~~~jjij~$~~jj~::::~:::::j::j::::j.:::::::jj:::~::::::::.:.:,:.:.::.::.:::.:.::.:.:.:.::.:::;:::.:::.:.:.:::~~~.~.~.~.~.~.~.~.~.~.;;.~.~.~,~.:.:., ,,,,,,,,,,, , , , , , , , , , , , , , , ,,,,,,,, , ....................................... , , , , , , . . . . . . . . . . . . . . .,.; ,.,.,,,,... .,.,:,:,:j:: ............................. :::;:,::;:>k:s,:$:;:: .................................................. ::::: ;<:: :5:::5:::,:;:::; ~,:~:::::::::.k:::::fi:::::::::::<::C::?:<::::<::::::>:::::::::::~:>:.~.:.:<:~<:;~$::\::::~:~~:::>!:~:!$:~j:>~:j:~::$:;::<<<:~:~:~:~<: ,....... ..,.,....,...,,..., . . . . . . . . . , . . , . , . ..................................................................... , , ,, , ,. , , , , , . , , , ., . , ., ,. . . . ....... ..... :. ......... .......... .................... ......,,,, ........................... : .................................................... ......... ....,....... >... ..., .........,...:.., , , , , ,.,, .,.,.,.,.,..,,. ..,.,, :.~.:.:,:.:,:.:.:.:.:.:.:.:.:,:.:.:.:.:.:.:.:.:.:.:.:,:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.>:.:,:.:,:,:.:,:,:<,:,:,:,:,:,:.:,:,: .:.>:,>l:,:,:,:.: 

CLIENT: SDI - CCI PROJECT NO.: 03-T-201 
SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: TLS 

INPUT DATA 1 

Date 19-Feb-03 19-Feb-03 19-Feb-03 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack 
Test Time, Start-Stop (24 Hour) 0501 -0723 0845-1145 1255- 1540 
Sampling Time (Minutes) 120 120 120 
Average Process Weight Rate (TPH) 170.6 222.6 223.9 
Stack Area (Ft2) 31 4.1 6 314.16 314.16 
Pitot Tube Coefficient (Unitless) 0.84 0.84 0.84 
Dry Gas Meter Correction Factor (Unitless) 0.989 0.989 0.989 
Nozzle Area (Ft2) 0.000294 0.000294 0.000294 
Barometric Pressure (In. Hg) 29.02 29.02 29.08 
Static Pressure (In. H20) -0.30 -0.30 -0.30 
Dry Gas Meter Sample Volume (DCF) 93.199 86.755 84.423 
Average Dry Gas Meter Temperature ("F) 66.4 62.9 66.9 
Average Orifice Meter Delta H (In. H20) 2.1 26 1.883 1.786 
Volume Condensate Collected (MI) 28.8 45.4 35.1 
Average C02 Concentration (74) 0.0 0.0 0.0 
Average 0 2  Concentration (%) 20.9 20.9 20.9 
Average Square Root of Delta P (In. H20%) 0.81 1 0.785 0.771 
Average Stack Gas Temperature ( O F )  141 .O 143.9 167.8 

ND ND ND 

CALCULATED DATA 
......................................................................... 
.dg$~j#$~g~jg;{;$~zg$~\i~~jjj$$$$j;$ji$~ 

Absolute Pressure (In. Hg) 29.00 29.00 29.06 
Dry Gas Meter Sample Volume at Standard Conditions (DSCF) 90.175 84.444 81.704 
Water Vapor Volume at Standard Conditions (SCF) 1.356 2.1 37 1.652 
Moisture Fraction (Unitless) 0.015 0.025 0.020 
Dry Molecular Weight of Stack Gas (Lb/Lb-Mole) 28.84 28.84 28.84 
Wet Molecular Weight of Stack Gas (LbILb-Mole) 28.68 28.57 28.62 
Stack Gas Velocity (FPS) 49.5 48.2 48.1 
Stack Gas Flow Rate at Actual Conditions (ACFM) 933,055 908,55 1 906,666 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) ,782,730 750,812 725,926 
lsokinetic Sampling (%) 102.8 100.4 100.5 

Be Emission Concentration (GrIDSCF) 0.0000000 0.0000000 0.0000000 / 
Be Emission Concentration (LbIDSCF) 
Be Emission Rate (Lb/Hr) 
Be Emission Concentration (Lb/TPW) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
Average Be Emission Concentration (GrIDSCF) 
Average Be Emission Concentration (LbIDSCF) 
Average Be Emission Rate (LbIHr) 
Average Be Emission Concentration (LbPPW) 

Signature of Reviewer: 70 





-. - ~, ~ 
~ 

. . . . . . . . . . ENVIRONMENTAL TESTING CONSULTANTS 

TABLE 6B 1 
EPA METHOD 29 

TEST RESULTS 

CLIENT: SDI-CCI PROJECT NO.: 03-T-201 
SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: TLS 

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 (Ft2) 
Barometric Pressure (In. Hg) 
Static Pressure (In. H20) 
Dry Gas Meter Sample Volume (DCF) 
Average Dry Gas Meter Temperature ("F) 
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 ("F) 

19-Feb-03 
Exhaust Stack 

0501 -0723 
1 20 

170.6 
314.16 

0.84 
0.989 

0.000294 
29.02 
-0.30 

93.1 99 
66.4 

2.1 26 
28.8 
0.0 

20.9 

19-Feb-03 
Exhaust Stack 

0845- 1145 
120 

222.6 
314.16 

0.84 
0.989 

0.000294 
29.02 
-0.30 

86.755 
62.9 

1.883 
45.4 
0.0 

20.9 

19-Feb-03 
Exhaust Stack 

1255-1540 
1 20 

223.9 
314.16 

0.84 
0.989 

0.000294 
29.08 
-0.30 

84.423 
66.9 

1.786 
35.1 
0.0 

20.9 

Dry Gas Meter saGple ~Glume at Standard Conditions (DSCF) 
Water Vapor Volume at Standard Conditions (SCF) 
Moisture Fraction (Unitless) 
Dry Molecular Weight of Stack Gas (Lb/Lb-Mole) 
Wet Molecular Weight of Stack Gas (tb/Lb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas FlowRate at Dry Standard Conditions (DSCFM) 
lsokinetic Sampling (%) 

Mn Emission Concentration (Gr/DSCF) 
Mn Emission Concentration (LbJDSCF) 
Mn Emission Rate (LbJHr) 
Mn Emission Concentration (LbflPW) 

L 

Signature of Reviewer: 

Emission 
Limit: 
1 . I 4  Lb/Hr 

4verage Stack Gas Flow Rate at Actual Conditions (ACFM) 
Average Stack Gas Flow Rate at  Dry Standard Conditions (DSCFM) 
Average M n  Emission Concentration (GrIDSCF) 
Average Mn Emission Concentration (LbIDSCF) 
4verage M n  Emission Rate (LbIHr) 
4verage M n  Emission Concentration (LbnPW) 

916,091 
753,156 

0.0000157 
2.25E-09 

0.101 
0.000485 



TABLE 6C 
EPA METHOD 29 

SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: TLS 

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 (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'/2) 
Averacle Stack Gas Temwerature (OF) 

19-Feb-03 
Exhaust Stack 

0501 -0723 
120 

170.6 
314.16 

0.84 
0.989 

0.000294 
29.02 
-0.30 

93.1 99 
66.4 

2.126 
28.8 
0 .o 

20.9 
0.81 1 
141.0 

19-Feb-03 
Exhaust Stack 

0845- 1145 
120 

222.6 
314.16 

0.84 
0.989 

0.000294 
29.02 
-0.30 

86.755 
62.9 

1.883 
45.4 
0.0 

20.9 
0.785 
1 43.9 

19-Feb-03 
Exhaust Stack 

1255-1540 
120 

223.9 
314.16 

0.84 
0.989 

0.000294 
29.08 
-0.30 

84.423 
66.9 

1.786 
35.1 

0.0 
20.9 

0.771 
167.8 

CALCULATED DATA 
:,:,:,:,:,:.:.:.:<.;:::::::~ x 8 x $ 2 ; 2 ~ ; { 5 @ ~ @ j ~ $ ~ ~ ~ E i & g ~ @ @ & $ g g # ~ @ @ $ @ ~ @ $ g 4 $ ~ ~ ~ g g g ~ @ g ~ # ~ g ~ @ @ $ $ @ ; ~ @ @ 3  .............. ..,.. ..v ,...,......... .-....... ............... . jfl@jI$iW@@$@$ ...._.I 

Absolute Pressure (In. Ha) 29.00 29.00 29.06 
Dry Gas Meter s a i p l e  v&me at Standard Conditions (DSCF) 
Water Vapor Volume at Standard Conditions (SCF) 
Moisture Fraction (Unitless) 
Dry Molecular Weight of Stack Gas (Lb/Lb - Mole) 
Wet Molecular Weight of Stack Gas (Lb/Lb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
lsokinetic Sampling (%) 

Hg   mission Concentration (GrpSCF) 
Hg Emission Concentration (Lb/DSCF) 
Hg Emission Rate (Lb/Hr) 
Hg Emission Concentration (LbtTPW) 

Signature of Reviewer: 7d 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 
4verage Stack Gas Flow Rate at  Dry Standard Conditions (DSCFM) 
4verage Hg EmissionConcentration (GrIDSCF) 
4verage H g  Emission Concentration (LbIDSCF) 
4verage H g  Emission Rate (LbIHr) 
4verage H g  Emission Concentration (Lb/TPW) 

916,091 
753,156 

0.00001 12 
1 -60E-09 

0.072 
0.000332 

Emission 
Limit: 
0.02 Lb/Hr 



TABLE 7 
EPA METHOD 316 

FORMALDEHYDE lHCHOl EMISSIONS TEST RESULTS 

Run Number 
Date 
Sampling Location 
Test Time, Start-Stop (24 Hour) 

1 2 3 
20- Feb-03 20- Feb -03 20- Feb -03 

Exhaust Stack Exhaust Stack Exhaust Stack 
0335 - 0520 0645-0810 0933- 1056 

Sampling Time (Minutes) 
Average Process Weight Rate (TPH) 
Stack Area (Ft2) 
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'/2) 
Averaae Stack Gas Tem~erature f°F\ 

CALCULATED DATA 

Dry Gas Meter Sample Volume at Standard Conditions (DSCF) 47.837 43.327 42.5 
Water Vapor Volume at Standard Conditions (SCF) 0.442 0.730 1 .( 
Moisture Fraction (Unitless) 0.009 0.01 7 0 .C 
Dry Molecular Weight of Stack Gas (LbILb - Mole) 28.84 28.84 28 
Wet Molecular Weight of Stack Gas (LbILb-Mole) 28.74 28.66 28 
Stack Gas Velocity (FPS) 52.7 49.9 4 
Stack Gas Flow Rate at Actual Conditions (ACFM) 993,374 940,595 936,E 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 838,607 773,702 762,l 
lsokinetic Sampling (%) 108.3 106.3 10 

HCHO Emissions Concentration (GrIDSCF) 
HCHO Emissions Concentration (LbIDSCF) 
HCHO Emissions Rate (LbIHr) 
dCHO Emissions Concentration (Lb/TPW) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
Average HCHO Emissions Concentration (GrIDSCF) 
Average HCHO Emissions Concentration (LbIDSCF) 
Average HCHO Emissions Rate (Lb/Hr) 
Average HCHO Emissions Concentration (Lb/TPW) 

Signature of Reviewer: 7~ 
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TABLE 8 
EPA METHOD 7E 

NITROGEN OXIDES (NOx) RESULTS 
~ ~ ~ : ; l i : ~ : : j : ~ j : j : j : i : j < : > : i < ~ ~ < : j : ~ ~ 1 : i : ; : : : ~ ; $ : j j j j : j j ~ i f i s : : : j : ~ j : j : 3 j : i : j ; j : : : 3 i : j : i i ; ; i i : ~ ~ : ~ : j : - z ~ , ~ ; ~ I j j i j - ~ i i ~ ~ . ~ .  ,,,,,,,,,, ,,,.,,,,.,.,, ,,,,,,,, ,,, .................... ; ,,, ::::::::;,:,:,:::;::...; :.;;: .j.j.<:.: .,.,:.:.:.:.,,,.,., :,:;;;;~~;;.~.~x~.~.~x~.~.~x~x:.~.:.:.:.: .....,.,,, :.:? :...,. ... ...,.,,, ::::;::: ::.: :::::::::::::::::+::..;:::5:::::-:. ..............,.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....,, , , .::: - ... ,................ :.:..., .....,.,.,,,.,.,.,. .,.,.,., , , , , , .:: . . ...... . . ,....,., , ., ., , , , ,, , , :;:?.: .,.,... :.:.:.: .>..: .,...,.,. :.:.:::.::::: .,.,.,.,.,...,,. , , , , , , , , . , , , , ,, , , , . .......................... .,,,., :.~:::::*::::,:,:.:,:.:,:.:.:,:.:,~~:j<:~~~::::<:~~:::::.:~:*:.:.>:~.;,:,~.j<~::::;:::~::::<:~:::~j:;:::I::::~::I:~::; 

CLIENT: SDI - CCI PROJECT NO.: 03-T-201 
SOURCE TESTED: REHEAT FURNACE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .,. , , DATA INPUT BY: TLS 1 
;;g~;$Ij$:;~~$~ifii;~gg.;j;:~;::i:2$;;~:g;;@%;~~jg$g$~-@:~ 
........................................................... , , ............................ .......................... , ,, ,, ,, , , ::':':': ........... ,. , ,  ,, , ,  , , , ..... >,..::::::::.:.:.:.'.:.:.:.:.:.:.:.: .................... , , ~ 

I INPUT DATA 1 

Run Number 1 2 3 
Date 19-Feb-03 19-Feb-03 19-Feb-03 
Sampling Location Exhaust Stack Exhaust Stack Exhaust Stack 
Test Time, Start-Stop (24 Hour) 1152-1252 1447- 1547 1810-1910 
Sampling Time (Minutes) 60 60 60 
Representative NG Fuel (F) Factor (DSCFImmBtu) 8710 8710 8710 
Average 0 2  Concentration (%) 9.5 9.7 9.9 

CALCULATED DATA 
> ~ ~ ~ ~ ~ ; ~ ~ ~ : -  
,.,.,, ,, ,.. ,,,,,,.. ...m...,, ,..> .....,.. ..v .A,. .  .,.,.,.,.; .... ....,.,,.,.,., ,,,,, ,, :,:,:.: ............................................. :::.:.:.:.:.:.: ...................................................................................................................... :.:.:.:.:.:<.:.:.:.:.:.:.: ............................................... , , :.:.:.:.:.:.:.:.:.>:.:.:., ,,, : :~:~:..:::::<;::.:.:.:.:.:.:.:.:.:.:.:.:.:.:,:.:.>:,: ...,.,.,.,...,.,...,. 

NOx Emissions Concentration (LbIDSCF) 5.85E-06 6.23E-06 6.41E-06 I I NOx Emissions Concentration per' "F"  actor (LbImrnBtu) 0.093 / 0.101 / 0.106 
I 

I Average NOx Emissions Concentration (LbIDSCF) Emission Limit: / Average NOx Emissions Concentration Per 'Fm Factor (LbImmBtu) 0.11 LbImmBtu 

Signature of Reviewer: 

7~ 





3.0 FACILITY DESCRIPTION 

The Steel Dynamics, Inc., Structural and Rail Division facility manufactures steel 

products from scrap metal. The facility has the capacity to produce over 200 tons of 

steel per hour. 

The Structural and Rail Division is located at 2601 County Road 700 East near Columbia 

City, Indiana in Whitley County. The facility start-up date was August 26, 2002. 

The Structural and Rail Division operations consist basically of one (1) single shell 

electric arc furnace (EAF) incorporating a jet-pulse, fabric filter baghouse with exhaust 

stack for particulate removal, one (1) back-up single shell EAF, a ladle metallurgical 

station for refining, one (1) natural gas-fired reheat furnace (RF) with seperate exhaust 

stack, continuous casting, hot roll milling and slag processing. The emissions 

compliance testing was performed on the EAF and RF exhaust stacks. See Figures 1, 

2, 3 and 4. 

During the emissions testing on February 18, 19 and 20, 2003, the process tap rates 

averaged 169.3, 194.4 and 22 1.8 tons of steel per hour, respectively. 

Pro.cess operating data recorded during the emissions testing can be found in Appendix 

B of this report. 



FIGURES 



FIGURES 

Figure I - Electric Arc Furnace - BaghouseIStack Configuration 

Figure 2 - Electric Arc Furnace - Stack Sampling Location 



FIGURES (CONT.) 

Figure 3 - Reheat Furnace - Stack Configuration 

Figure4 - Reheat Furnace - Stack Sampling Location 



4.0 TEST PROCEDURES 

G/SA, and G/SA'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 5 1, 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 Volummetric 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 ~ o k t u r e  Content in Stack Gases 

USEPA Method 5 - Determination of Particulate Emissions from Stationary 

Sources 

USEPA Method 6C - Determination of Sulfur Dioxide Emissions from Stationary 

Sources (Instrumental Analyzer Procedure) 

USEPA Method 7E - Determination of Nitrogen Oxides Emissions from 

Stationary Sources (Instrumental Analyzer Procedure) 

USEPA Method 9 - Visual Determination of the Opacity of Emissions from 

Stationary Sources (Opacity CEMS Data Substituted for this Method for the EAF 



Bughouse Outlet) 

USEPA Method 10 - Determination of Carbon Monoxide Emissions from 

Stationary Sources (Instrumental Analyzer Procedure) 

USEPA Method 13B - Determination of Total Fluoride Emissions from Stationary 

Sources - Specific Ion Electrode Method 

USEPA Method 18 - Measurement of Gaseous Organic Compoumd Emissions by 

Gas Chromatography 

USEPA Method 29 - Determination of Metals Emissions from Stationary Sources 

USEPA Method 202 - Determination of Condensible Particulate Emissions from 

Stationary Sources 

USEPA Method 316 - Sampling and Analysis for Formaldehyde Emissions from 

Stationary Sources in the Mineral Wool Industry 

USEPA Methods 2, 4, 51202, 13B, 29 and 3 16 were performed Zt the EAF sampling 

location using two (2) Apex Instruments, Model 522, control units and sampling trains 

incorporating 9', effective length, stainless-steel probes with heated, borosilicate glass 

liners, stainless-steel nozzles and Type S, stainless-steel pitot tubes, l/4 " O.D., stainless- 

steel static pressurelgas sampling tubes and Type K (Chromel/Alumel) thermocouples; 

aluminum filter ovens and borosilicate glass filter holders with Teflon filter supports with 

Viton-O-Rings, and 0.3 micron (99.9% retention), Whatman 8.2 cm, glass microfiber 

filters (Method 51202) or quartz filters (Methodl3B, Method 29 and Method 316); 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 (Chromel/Alumel) 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, F, 

GOC, metals and HCHO 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 Fuji, NDIR CO, Monitor and a California Analytical, Paramagnetic 0, Monitor 

to determine stack gas concentrations of CO, and O,, respectively 

USEPA Methods 6C, 7E and 10 were performed at the EAF and RF IAP testing 

locations using a Western Research, Model 721 AT, NDIR SO, Monitor (EAF baghouse 

outlet), a Thermo-Electron, Model IOA, Cherniluminescent NO/NOx Monitor (EAF 

baghouse outlet and RF exhaust stack) and a Thermo-Electron, Model 48, GFCIR CO 

Monitor (RF 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; '/4" 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 N, gas, several #1 cylinders of protocol CO,, 0,, SO,, NOx and CO 

span gases; and various interconnecting 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. Hammond 

Drierite Gas Purifier (ambient air conditioning tube) or nitrogen (N2) utilizing a Gast l/4 

h.p. vacuum pump incorporating a Dwyer, Model RMA-23-SSV, Rate-Master Flowmeter 

(5-50 lpm range), and l/4" O.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 N2 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, 13B, 29 and 316 testing, to determine stack gas 

conditions, and PMICPM, F, metals and HCHO emissions concentrations, was used in 

conjunction with USEPA Methods 6C, 7E and 18 testing to obtain SO,, NOx and GOC 

calculated emissions results. 

USEPA Method 9 VE observations of the EAF baghouse effluent (stack exhaust) were 

substituted with CEMS plume opacity readings. 

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, F, metals and HCHO 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, SO,, NO,, CO, F, GOC, metals 

and HCHO emissions values and CEMS opacities, and relative data are presented in the 

"Test Results Summary". 



5.0 ANALYTICAL PROCEDURES 

G/SA, and G/SA's 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 Volummetric 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 6C - Determination of Sulfur Dioxide Emissions from Stationary 

Sources (Instrumental Analyzer Procedure) 

USEPA Method 7E - Determination of Nitrogen Oxides Emissions from 

, Stationary Sources (Instrumental Analyzer Procedure) 

USEPA Method 9 - Visual Determination of the Opacity of Emissions from 

Stationary Sources (Opacity CEMS Data Substituted for this Method for the EAF 

Baghouse Outlet) 



a Thermo-Electron, Model 48, GFCIR CO Monitor was used to conduct USEPA 

Methods 6C, 7E and 10 IAP to determine SO,, NOx and CO emissions concentrations, 

respectively. USEPA Method 13B (F) analysis was performed utilizing an Accumet, 

Model AR25, pH/Ion Meter in conjunction with a Symphony Combination Fluoride 

Electrode. USEPA Method 18 (GOC) analysis was performed with a Varian, Model 

3400, Gas Chromatograph/Flame Ionization Detector (GCIFID). USEPA Method 29 

(metals) analysis was performed using a Perkin-Elmer, Model 300XL, ICP and a 

CETAC, Model M-6000A, Mercury Analyzer. A Milton Roy, Spectronic 2 ID, 

Spectrophotometer was used to perform USEPA Method 316 (HCHO) analysis. 

No analytical procedure errors occurred during the PMICPM, F, GOC, metals and 

HCHO analyses phase of the testing program. 

All pertinent laboratory analysei 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. G/SA, and G/SA7s 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 600/4-77-027b 



7.0 CONCLUSIONS 

The baghouse serving the Electric Arc Furnace demonstrated an average total P&, 

(PMICPM) emissions concentration of 0.00089 grldscf during the compliance testing, 

which is 17.12% of the required IDEM PM,, emissions concentration limit of 0.0052 

grldscf. The baghouse also demonstrated an average PM emissions concentration of 

0.00068 grldscf and an emissions rate of 4.64 lblhr during the compliance testing, which 

is 37.78 % of the required IDEM PM emissions concentration limit of 0.0018 grldscf and 

7.93% of the emissions rate limit of 58.5 lblhr. 

The EAF baghouse outlet (stack exhaust) demonstrated an average CEMS plume opacity 

of 1.4% which was recorded during the PMICPM testing. The opacity limit for the 

baghouse required by IDEM is 3 %. 

The EAF demonstrated an average SO, emissions rate of 20.38 lblhr during the 

compliance testing, which is 40.76% of the required IDEM SO, emissions rate limit of 

50.0 lblhr. The EAF also demonstrated an average NO, emissions rate of 28.51 lblhr 

and an average emissions concentration of 0.171 1bITPW during the compliance testing, 

which is 27.95% of the required IDEM NO, emissions rate limit of 102.0 lblhr and 

33.53 % of the emissions concentration limit of 0.5 1 IblTPW. 

The EAF demonstrated an average F emissions rate of 11.291 lblhr during the 



compliance testing, which is 1,660.44% ofthe required IDEM F emissions rate limit of 

0.68 lblhr. 

However, the EAF demonstrated no detectable GOC emissions of hexane, benzene, 

toluene and naphthalene or HCHO. 

The EAF also demonstrated average metals emissions of Be at a rate of O.OOE+OO lblhr, 

Pb at a rate of 0.0168 lblhr, Mn at a rate of 0.101 lblhr and Hg at a rate of 0.072 lblhr 

during the compliance testing, which is 0.00% of the required IDEM Be emissions rate 

limit of 5.75E-5 lblhr, 14.74% of the Pb emissions rate limit of 0.114 lb/hr, 8.86% of 

the Mn emissions rate limit of 1.14 lblhr, and 360.00% of the Hg emissions rate limit 

of 0.02 lblhr, 

The Reheat Furnace demonstrated an average NOx emissions concentration of 0.100 

IblmmBtu during the compliance testing, which is 90.91 % of the required IDEM 

emissions concentration limit of 0.11 IblmmBtu. The RF also demonstrated an average 

CO emissions concentration of 0.003 IblmmBtu during the compliance testing, which is - 

lO.a>% of the required IDEM emissions concentration limit of 0.03 IblmmBtu. 

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. 



APPENDICES 



APPENDIX A 

FIELD TEST DATA 



USEPA METHOD 1 



S.A.T., LLC ~ t .  2, BOX 21 65, Wheatland, MO 65779 TEL/FA>( (41 7) 282-61 40 

Slient: ST~CL .jIYrtAmlti/ - -X Project No.: 0 3 c 7  -.- IT,O 
Source: EA 6 Date: ' /& 1s 7 
Flue Data: 
Distance from far inside De = 2 in. 
nail to outside of port 2 ~ j G  -9 in. Distance from the nearest flow disturbance to 
?ort length 6 s  in. the center line of the test ports: 
.D. or depth of flue 240 in. Upstream (A) Downstream (8) 
Mdth of flue (rect) m,~s. in. in. in. 
4rea of flue 3/A/.~Pj Sq.ft. Number of diameters Number of diameters- 
Iquivalentdia,De = 2LW unitless unitless 

(L+W 
rraverse Points Determination: 

Diameters upstream from disturbance 
1 .O 1.5 2.0 1.0 1.5 2.0 

24 I 24 
20 1 20 Flue Diameter < 12" & 24' Minimum number 
16 I 16 1 of 
12 12 traverse points 
8 Flue Diameter 2 12' 8 
6 6 

4 5 6 7 8  4 5 6 7 8  
Diameters downstream from disturbance 

rraverse Points Measurements: 
3ircular flue (Percentage of flue diameter) / Rectangular flue (Percentage of flue depth) 
Point No. 2 4 6 - 8 

lo 0 1 14.6 125.0 6.7 / 12.5 4.418.3 3.216.3 2.615.0 2 14.2 
2 85.4 175.0 25.0 / 37.5 14.6 / 25.0 10.5 / 18.8 8.2 / 15.0 6.7 / 12.5 
3 75.0162.5 29.6141.7 19.4131.3 14.6125.0 11.8120.8 
4 93.3187.5 70.4158.3 323143.8 22.6135.0 17.7129.2 

85.4/75.0 67.7156.3 34.2145.0 25.0137.5 & 95.6/91.7 80.6168.8 65.8155.0 35.6145.8 
89.5181.3 77.41650 64.4154.2 

8 96.8 / 93.8 85.4 / 75.0 75.0 / 62.5 
9 91.8 / 85.0 82.3 / 70.8 
10 97.4 / 95.0 88.2 / 79.2 
11 
12 

-raverse Points Dimensions: 

In. 
in. 
in. 
in. 
in. 
in. 

in. 
in. 
in. 
in. 
in. 
in. 

97.9 / S . 8  
Sketch Of Flue 



USEPA METHOD 2/4 



S.A.T.. LLC ~ t .  2 ,   ox 2165, Wheatland, MO 65779 TEUFAX (41 7) 282-6140 

Yant Structural and Rail Division - Columbia City, IN Unit Electric Arc Furnace - BO (ES) Stack Area (W) 314.16 

late 0211 8/03 Ambient Temperature ("F) 59 

deter Operator A. Perdue Barometeric Pressure (inches Hg) 28.98 

'robe Operator(s)J. Richmond Static Pressure ( 2  inches H20) -0.30 

:ontrol Unit No. 609198 Nozzle Diameter (in.) N/A %C02 / %02 0.6 1 20.1 
'itot Cp 0.84 Filter No. N/ A Condensate (milliliters) -5 Silica Gel (grams) 13.7 

Aeter Y 0.997 Front-half No. N/A TestTime(24hour) 1218-1333 

Average Avg. Sqrt. Average Volume Sampled Average 



S.A.T.. LLC ~ t .  2. BOX 2165, Wheatland. MO 65779 TEUFAX (417) 282-61 40 

- - 

EPA METHOD 2 / 4 FIELD TEST DATA 

Client SDI -CCI Project No. G/SA 03-T-201 

Plant Structural and Rail Division - Columbia City, IN Unit Electric Arc Furnace - BO (ES) StackArea(W) -- 314.16 

Date 0211 8/03 Ambient Temperature ("F) 67 

Meter Operator A. Perdue Barometeric Pressure (inches Hg) 28.98 

Probe Operator(s)J. Richmond Static Pressure (t inches H20) -0.30 

Control Unit No. 609198 Nozzle Diameter (in.) N/A %C02 1 %02 0.7 / 18.7 
Pitot Cp 0.84 Filter No. NIA Condensate (milliliters) -5 Silica Gel (grams) 16.4 

Meter Y 0.997 Front-half No. N/A TestTime(24hour) 1415-1548 

I 

Average Avg. Sqrt. 
I 

Average Volume Sampled Average 

/acuum pump failed @ 
1513. Resumed @ 1521. 



Client SDI -CCI 
Plant Structural and Rail Division - Columbia City, IN 

Date 0211 8/03 
Meter Operator A. Perdue 
Probe Operator(s)J. Richmond 

Control Unit No. 609198 Nozzle Diameter (in.) N/A 

Pitot Cp 0.84 Filter No. N/ A 
Meter Y 0.997 Front-half No. N/A 

Project No. G/SA 03-T-201 
Unit Electric Arc Furnace - 80 (ES) - Stack Area (W) 314.16 

Ambient Temperature ("0 70 
Barometeric Pressure (inches Hg) 28.98 
Static Pressure (2 inches H20) -0.30 

%C02 / %02 1.0 / 19.4 

Condensate (milliliters) -14 Silica Gel (grams) 20.9 
Test Time (24 hour) 1620- 1729 

Average Avg. Sqrt. Average Volume Sampled Average 









USEPA METHOD 3 



I I 

Average _. 

1 
2 

I I I ... '...., ..................... .,........... ........... ......,,. > 

Average ::s<::j::::::;:j::::::::::j:::::i:::::::::,:.: 
[:~:::::;:;:::>;:$::~:<:~:~:~;<:;<:;:::$$;<$: 
*.....l.).._. 1.) ......._..I. 

1 -- 

2 
3 

Average , 
COMMENTS: 

Page / of / 



S.A.T.. LLC Rt. 2, Box 21 65. Wheatland. MO 65779 TELIFAX (41 7) 282-61 40 1 
EPA Method 3 - Gas Analvsis Field Data Sheet 1 

Project # %-/ Fo = 20.9-%02 
w- Unit %C02 

P--Q--o Fuel Type /Z/e Fo = 1.083 to 
I GS Analyzer I. D. # 6.z~ Leak Check? e/ 1.230 
Analyst - ,/1 -~9rCb/& (for bitum. coal) 

Page / of / 

Run 
Number 

1 
2 
3 

Average 
1 
2 
3 

&o 1 4 

I 3 

Average 
1 
2 

.......:....... ........A. < ....................... :.:.:.:.::::: .......... ......... .................................... ............................... ,: ./.. ....................... ..o .:.:.:.:.:.:.:<.~:.:.:,:.:,:.:.: ,.,., :::$::::::::*2:>::: 

Analytical 
Time 

Percent 
C02 

Location 

c{ ............................... ~ @ . { $ , : ; : > : < . ~ , ~  ,....:, 
:>s$;$>::?>;*>;<:;:;:::::::n:::a::c::::T 

. . 

6 a t j l . ~ .  Trial 
Number 

Percent 
C02 + 0 2  

Percent 
0 2  



USEPA METHOD 51202 



Rt. 2, BOX 2165, Wheatland, MO 65779 

EPA METHOD 5 / 202 FIELD TEST DATA 

'\ant Structural and Rail Division - Columbia City, IN Unit Electric Arc Furnace - BO (ES) Stack Area (W) 314.16 

late 0211 8/03 Ambient Temperature ("F) 28 

deter Operator 6. Peyton Barometeric Pressure (inches Hg) 28.98 
'robe Operator(s) J. Richmond Static Pressure (2  inches H20) -0.35 

:ontrol Unit No. 5071 23 Nozzle Diameter (in.) 0.253 %C02 / %02 0.0 / 20.9 

'itot Cp 0.84 Filter No. 02-283 Condensate (milliliters) 3 Silica Gel (grams) 36.0 

deter Y 0.989 Front-half No. FH-I/ Test Time (24 hour) 1248-1 71 5 

Average 

0.680 
0.590 

0.670 

0.720 

0.680 
0.620 

0.780 
0.680 
0.550 

0.540 

0.650 
0.420 

0.700 
0.950 
0.620 

0.650 

0.650 
0.620 
0.670 

0.740 
0.700 

0.700 

0.780 
0.720 

Avg. Sqrt. 
I 

Average Volume Sampled Average 

Pretest Nozzle Cal: 
A = 0.254" 

B = 0.253" 

C = 0.252" 
Avg. = 0.253" 

Post-test Nozzle Cal: 
A = 0.253" 

B = 0.253" 

C = 0.252" 
Avg. = 0.253" 



S.A.T., LLC Rt. 2, BOX 2165, Wheatland, MO 65779 TEUFAX (417) 282-61 40 
-.--- - 

. . . . . ........................................ .= ........................................ ............................................................ :. . . .  . . ..... ... ............... .. . . . . .. . . . . . . ...'..-..... ............... , .......................................................... .:,. ,....., ::,:: :,: >.: ..:.:.:: .,: :.,,., ..................... ,,.;,:, :,:.:,: ... :...:...:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,:.:,:.:.>:,:>>:.:.:.::,:,:.:.:.:.:.:.:.:~;:~ ...... .,.. . ...... ... ,,...,,,.,., ... ............ , ................................................... 

Plant Structural and Rail Division - Columbia City, IN Unit Electric Arc Furnace - BO (ES) - Stack Area (ft2) 314.16 

Date 0211 9/03 Ambient Temperature ("Fj 30 

Meter Operator A. Perdue Barometeric Pressure (inches Hg) 29.02 

Probe Operator(s)J. Richmond Static Pressure (5 inches H20) -0.30 

Control Unit No. 609198 Nozzle Diameter (in.) 0.252 %C02 / %02 0.0 / 20.9 
Pitot Cp 0.84 Filter No. 02 - 285 Condensate (milliliters) 12 Silica Gel (grams) 46.3 
Meter Y 0.997 Front-half No. FH-24 Test Time (24 hour) 0429-0925 

Avg. Sqrt. 
l 

Average Volume Sampled 

Pretest Nozzle Cal: 

A = 0.252" 
B = 0.252" 
C = 0.253" 
Avg. = 0.252" 

Average ' Average 
132.6 0.846 2.444 226.1 38 77.7 



lent SDI - CCI G/SA 03-T-201 
ant Structural and Rail Division - Columbia City, IN Unit Electric Arc Furnace - BO (ES) Stack Area (W) 314.16 

3te 02/19/03 Ambient Temperature ("F) 36 
eter Operator A. Perdue Barometeric Pressure (inches Hg) 29.08 
.obe Operator(s)J. Richmond Static Pressure (? inches H 2 0 )  -0.35 

mtrol Unit No. 609198 Nozzle Diameter (in.) 0.252 %C02 / %02 0.0 / 20.9 
tot Cp 0.84 Filter No. 02- 286 Condensate (milliliters) 30 Silica Gel (grams) 45.2 
eter Y 0.997 Front-half No. FH-3A Test Time (24 hour) 1 120- 1555 

Average 

0.915 

0.705 
0.725 
0.725 

0.855 
0.735 
0.650 

0.685 
0.685 
0.650 

0.550 

0.625 
0.685 

0.675 
0.585 
0.550 

0.525 
0.485 
0.650 

0.625 
0.650 
0.625 

0.585 
0.456 

Avg. Sqrt. Average Volume Sampled Average 

lost -test Nozzle Cal: 
4 = 0.251" 
3 = 0.252" 

2 = 0.253" 

4vg. = 0.252" 





S.A.T., LLC 
v...... ;.; .............................................................. .................,..:<.:;: -::.-.-. . ....... . . ...... .,.,.,.. 

Rt. 2, Box 21 65, Wheatland, MO 65779 TEUFAX (41 7) 282-61 40 Page 1 of .I - -- - . . . . .- -. .- . . . . -. . - . -- - 
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USEPA METHODS 3A, 6C, 7E AND 10 



EAF Baghouse Outlet 



Test Run 1 Begin. STRATA Version 2.0 
Operator: Moody 
Plant Naml SDI Columbia City 
Location: EAF 

0 2  C02 NOx SO2 
Yo Yo PPm PPm 

Start Averaging 
211 812003 12:18:46 
211 812003 12: l9:46 
211 812003 l2:2O:46 
211 812003 12:2 1 :47 
211 812003 12:22:47 
211 812003 l2:23:47 
211 812003 12:24:47 
211 812003 l2:25:47 
211 812003 12:26:47 
211 812003 l2:27:47 
211 812003 l2:28:47 
211 812003 12:29:47 
211 812003 12:30:47 
211812003 12:31:47 
2/18/2003 12:32:47 
211 812003 12:33:47 
211 812003 l2:34:47 
211 812003 12:35:47 
211 812003 12:36:47 
211 812003 l2:37:47 
211 812003 12:38:47 
211 812003 12:39:47 
211 812003 l2:4O:47 
211 812003 l2:41:48 
211 812003 12:42:48 
211 812003 12:43:48 
211 812003 12:44:48 
211 812003 12:45:48 
211 812003 12:46:48 
211 812003 l2:47:48 
2 1  812003 12:48:48 
211 812003 12:49:48 
211 812003 12:50:48 
211 812003 l2:51:48 
211 812003 . l2:52:48 
211 812003 12:53:48 
211 812003 12:54:48 
211 812003 l2:55:48 
2/18/2003 12:56:48 



211 812003 l3:O2:46 
211 812003 l3:O3:46 
211 812003 13:04:47 
211 812003 l3:O5:47 
211 812003 l3:O6:47 
2/18/2003 l3:O7:47 
211 812003 l3:O8:47 
2/18/2003 l3:O9:47 
2/18/2003 13: 10:47 
211 812003 13: 1 1 :47 
211 812003 13: l2:47 
211 8/2OO3 13: 13:47 
211 8/2003 13: 14:47 
211 812003 13: 15:47 
211 812003 13: l6:47 
211 812003 13: 17:47 
Test Run 1 End 
Average 1679 saml 



Test Run 2 Begin. STRATA Version 2.0 
Operator: Moody 
Plant Naml SDl Columbia City 
Location: EAF 

0 2  
O/o 

Start Averaging 
211 812003 14:12:52 
211 812003 14: 1 3: 52 
2/18/2003 14:14:52 
211 812003 14: l5:52 
211 812003 l4:16:52 

C02 NOx SO2 
% PPm PPm 



211 812003 14:56:52 
211 812003 14:57:52 
211 812003 14:58:53 
211 812003 14:59:53 
211 812003 l5:OO:53 
2/18/2003 15:01:53 
211 812003 15:02:53 
2/18/2003 l5:O3:53 
211 812003 l5:O4:53 
211 812003 l5:O5:53 
2/18/2003 l5:O6:53 
211 812003 l5:O7:53 
211 812003 l5:O8:53 
211 812003 l5:O9:53 
2/18/2003 15:10:53 
211 812003 15: 1 1 : 53 
Test Run 2 End 
Average 1679 saml 



Test Run 3 Begin. STRATA Version 2.0 
Operator: Moody 
Plant Name: SDI Columbia City 
Location: EAF 

Start Averaging 
211 812003 l6:2O:l5 
211 812003 1 6:21 : 15 
211 812003 1 6 : Z :  15 
211 812003 1 6:23: 15 
211 812003 1 6:24: 1 5 
211 812003 l6:25: 15 
211 812003 1 6%: 15 
211 812003 l6:27: 15 
211 812003 l6:28: 15 
211 812003 l6:29:l5 
211 812003 1 6:3O: 16 
211 812003 1 6:31:16 
211 812003 1 6:32: 16 
211 812003 l6:33:l6 
211 812003 16%: 16 
211 812003 1 6:35: 16 
211 812003 l6:36:l6 
211 812003 l6:37:l6 
211 812003 l6:38:l6 
211 812003 l6:39: 16 
211 812003 l6:4O: 16 
211812003 16:41:16 
211 812003 l6:42: 16 
211 812003 1 6:43:l6 
211 812003 l6:44:l6 
211 812003 1 6:45:16 
211 812003 l6:46:l 6 
211 812003 l6:47:l6 
211 812003 l6:48:l6 
211 812003 l6:49:17 
211 812003 l6:5O:l7 
211812003 16:51:17 
211 812003 l6:52:17 
211 812003 l6:53: 17 
211 812003 l6:%:15 
211 812003 l6:55:l5 
211 812003 l6:56: 15 
211 812003 1 6:57:l 5 
211 812003 1 6:58: 15 
211 812003 16:59:15 
211 812003 l7:OO: 15 
211 812003 1 7:Ol :I 5 
211 812003 1 7:O2: 15 
211 812003 1 7:O3: 15 
211 812003 1 7:O4:l5 

NOx 
PPm 

3.80 
3.31 
3.37 
4.04 
4.15 
4.84 
4.75 
4.92 
2.14 
2.36 
2.42 
4.04 
4.23 
4.21 
4.22 
4.21 
4.44 
4.1 3 
3.78 
3.83 
3.84 
9.30 
3-23, 
3.23 
3.21 

12.80 
8.40 
4.45 
4.20 
4.31 
4.22 
3.78 
3.93 
3.84 
3.87 
3.90 
3.91 
3.99 
3.85 
3.75 
4.93 
4.89 
4.45 
4.60 
4.25 



211 812003 Ii':O5:15 
211 812003 Ii':O6:15 
211 812003 li':Oi':I5 
211 812003 1 7:O8:15 
211 812003 Ii':O9:15 
2/18/2003 17:10:15 
2/18/2003 17:11:16 
2/18/2003 17:12:16 
2/18/2003 17:13:16 
2/18/2003 Ii':l4:16 
211 812003 17: 15: 16 
2/18/2003 17:16:16 
211 812003 1 7: 1 7: 1 6 
2/18/2003 17:18:16 
2/18/2003 17:19:16 

Test Run 3 End 
Average 1679 saml 



RF Exhaust Stack 



Test Run I Begin. STRATA Version 2.0 
Operator: Moody 
Plant Nami SDI Columbia City 
Location: Reheat furnace 

0 2  C02 CO NOx 
O h  O/o PPm PPm 

211 912003 
Start Avera 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 9/2003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
2/19/2003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 



211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 9/2OO3 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
211 912003 
Test Run 
Average 

1 2: 36: 32 
12:37:33 
l2:38:34 
12:39:32 
12:40:33 
12:41:33 
12:42:32 
12:43:32 
12:44:33 
12:45:34 
l2:46: 32 
12:47:33 
12:48:33 
12:49:32 
12:50:32 
12:51:33 
End 

1687 saml 



Test Run 2 Begin. STRATA Version 2.0 
Operator: Moody 
Plant Naml SDl Columbia City 
Location: Reheat furnace 

0 2  C02 CO N Ox 
% % PPm PPm 

Start Averaging 
211 912003 14:48:29 
211 912003 14:49:27 
211 912003 14:50:28 
2/19/2003 l4:5l:29 
211 912003 14:52:29 
211 912003 14:53:28 
2/19/2003 14:54:28 
211 912003 14:55:29 
2/19/2003 14:56:28 
211 912003 14:57:28 
211 912003 14:58:29 
211912003 14:59:27 
ZI9l2OO3 15:00:28 
211 912003 l5:Ol:28 
2/19/2003 15:02:29 
2/19/2003 15:03:28 
211912003 15:04:28 
211 912003 150529 
211 9/2OO3 15:06:27 
211 912003 I5:O7:28 
2/19/2003 15:08:29 
211 912003 15:09:29 
2/19/2003 15:10:28 
211 912003 15:11:28 



211 912003 l5:32:28 
211 912003 15:33:29 
211 912003 l5:34:28 
211 912003 l5:35:28 
211 9/2OO3 l5:36:29 
211912003 15:37:27 
211 912003 l5:38:28 
211 912003 l5:39:28 
211 912003 l5:4O:29 
211 912003 I5Al :28 
211 912003 l5:42:28 
211 912003 15:43:29 
211 912003 l5:44:27 
211912003 15:45:28 
211 912003 l5:46:29 
211 912003 l5:47:29 
Test Run End 
Average 1 723 Sam 1 



Test Run 3 Begin. STRATA Version 2.0 
Operator: Moody 
Plant Nam~ SDI Columbia City 
Location: Reheat Furnace 

02  C02 CO N Ox 
Yo % PPm PPm 

211 912003 18: 11 :40 
211 912003 l8:l2:4O 
211 9/2OO3 l8: l3:4l  
Start Averaging 
211 912003 18:14:39 
211 9/2OO3 l8:15:4O 
211 912003 18: l6:4l 
211 WOO3 l8:17:39 
211 9/2OO3 l8:18:4O 
211 9/2OO3 l8:19:4O 
211 9/2OO3 l8:2O:39 
211 9/2OO3 l8:21:39 
211 912003 l8:22:4O 
211 912003 l8:23:4l 
211 WOO3 l8:24:39 
211 912003 l8:25:4O 
211 912003 l8:26:4O 
211 WOO3 l8:27:39 
211 912003 l8:28:39 
211 9/2OO3 l8:29:4O 
211 9/2OO3 l8:3O:4l 
2/19/2003 18:31:39 
211 9/2OO3 l8:32:4O 
211 9I2OO3 l8:33:4O 
211 9/2OO3 18:34:39 
211 WOO3 l8:35:39 
211 9/2OO3 18:36:40 
2/19/2003 l8:37:4l 
211 912003 l8:38:39 
211 912003 l8:39:4O 
211 9/2OO3 l8:4O:4O 
211 9/2OO3 l8:41:39 
211 912003 18:42:40 
211 912003 18:43:40 
211 9/2OO3 18:44:41 
211 912003 . l8:45:39 
211 9/2OO3 l8:46:4O 
211 912003 18:47:41 
211 912003 l8:48:39 
211 9/2OO3 18:49:40 
211 9/2OO3 l8:5O:4O 
211 9I2OO3 1851 :41 
2/19/2003 l8:52:39 
211 912003 l8:53:4O 
2/19/2003 18:54:41 



211 9/2OO3 18:55:39 
211 912003 18:56:40 
211 912003 I8:57:4O 
211 912003 18:58:41 
211 912003 18:59:39 
211 912003 l9:OO:4O 
211 912003 l9:Ol:4l 
211 912003 19:02:39 
211 912003 lg:O3:4O 
211 912003 Ig:O4:4O 
211 912003 19:05:41 
2/19/2003 19:06:39 
211 912003 I9:O7:4O 
2/19/2003 19:08:41 
211 912003 19:09:39 
211 9/2003 19: 10:40 
Test Run End 
Average 161 1 saml 



CEMS OPACITY MEASUREMENTS 



STEEL DYNAMICS, INC. 
OPACITY VALUES 

18-Feb03 
TIME RUN #I 

1248 0.5 
1 

0.9 
0.8 
0.6 
0.5 
0.8 
1.5 
1.8 
1.7 

2 
2.5 
1.7 

1 
1.7 
1.6 

1 
1.5 
1.9 
1.6 
0.7 
0.6 
0.6 
1.4 
1.6 
1.2 
0.7 
1.1 
0.8 
0.5 
1.7 
1.5 
2.3 
2.3 
1.2 
0.6 
0.6 
1.8 
2.3 
2.1 

1715 1.8 

19-Feb-03 
TIME RUN #2 

0429 0.1 
1 

19-Feb-03 
TIME RUN #3 

1120 1.2 
0.7 
0.5 
0.2 
0.1 
0.9 
1.3 
1.3 
1.2 

1 
0.8 
0.4 
0.9 

1 
0.8 

1 
1.2 
1.2 
0.9 
0.4 
0.6 
0.5 
0.3 

0 
0 

0.1 - 
0.2 
0.3 
0.1 

1 
1 

0.9 
0.9 
0.7 
0.7 
0.8 
0.8 
0.8 
0.7 
0.6 
0.3 
0.5 
0.5 
0.5 
0.7 

1555 0.6 

AVERAGES 



Enertec NTDAHS~ 
Daily Averages Report 

Generated : 03/17/03 14:26 

Company: Steel Dynamics 
0o:oo 
Plant: 2601 County Road 700 E 

14:23 
City/St: Columbia City, IN 
Source: EAF 

Period Start: 02/18/03 

Period End: 02/21/03 

Validation Type: 4/6 min 
Averaging Period: 6 min 

Type: Block 

Opaci ty  (%) 

Period Start : 00 : 06 : 12 : 18 : 24 : 30 : 36 : 42 :48 : 54 A v g  . 

0.3 

0.8 

2.7 

2.3 

1.7 

N / A  

0.8 

0.8 

1.4ZP 

0.9 

0.8 

2.1 

0.7 

0.8 

2. ODE 

1.6 

0.5 

2.1 

N / A  

0.4 

0.9 

2.3 

2.6 

3.4 

3.3 

2.4 

1.6 

2.6 

0.3 

1.8 





Final ~ v e r a ~ e *  1.7 

Maximum* 4.9 

Minimum* 0.0 

'Does not include Invalid Averaging Periods ("N/A") 

Calibration Codes 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IC - In calibration 
SC - Span Calibration PASS 
MC - Midrange Calibration PASS 
ZC - Zero Calibration PASS 
CF - Calibration Fail 
SF - Span Calibration Fail 
MF - Midrange Calibration Fail 
ZF - Zero Calibration Fail 
DN - Process Down 

Status Codes 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OC - Out of Control (CFR-75) 
06 - Out of Control (CFR-60) 
OB - Out of Control (75 & 60) 
HW - Hardware fault 
IG - Ignore Data 
LF - Communication Link Failure 
ND - NO Data 
DE - Data or CEMSPEAK Task Error 



USEPA METHOD 13B 



S.A.T., LLC Rt. 2, b x  2165, Wheatland, MO 65779 TEVFAX (41 7) 282-6140 

Client STEEL DYNAMICS, INC. Project No. GISA 03-T-201 -- 

Plant Structural and Rail Division - Columbia City, IN Unit Elecric Arc Furnace - BO (ES) Stack Area (W) 314.16 
Date 02120103 Ambient Temperature ("F) 23 
Meter Operator A. Perdue Barometeric Pressure (inches Hg) 29.22 -- 
Probe Operator(s)F. Guenther Static Pressure (z inches H20) -0.30 
Control Unit No. 609198 Nozzle Diameter (in.) 0.251 %C02 / %02 0.0 / 20.9 
Pitot Cp 0.84 Filter No. F-I  (Blank) Condensate (milliliters) 8.0 Silica Gel (grams) 9.2 
Meter Y 0.997 Front-half No. FH-1 Test Time (24 hour) 0336-0508 

Average Avg. Sqrt. Average Volume Sampled Average 

Pretest Nozzle Cal: 
A = 0.250" 
B = 0.251" 
C = 0.251" 
Avg. = 0.251" 



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

nt STEEL DYNAMICS, INC. G/SA 03-T-201 
Plant Structural and Rail Division - Columbia City, IN Unit Elecric Arc Furnace - BO (ES) Stack Area (W) 31 4.16 

Date 02/20/03 ~mb ien t xm~era tu re  ("F) 25 

Meter Operator A. Perdue Barometeric Pressure (inches Hg) 29.22 

Probe Operator(s)F. Guenther Static Pressure (r inches H20) -0.30 

Control Unit No. 609198 Nozzle Diameter (in.) 0.251 %GO2 / %02 0.0 / 20.9 
Pitot Cp 0.84 Filter No. F-2 (Blank) Condensate (milliliters) 5.0 Silica Gel (grams) 8.9 

Meter Y 0.997 Front-half No. FH-2 Test Time (24 hour) 0645~0810 

Back- 

181 
180 

175 
142 
131 

133 

140 
153 
157 

159 
164 

165 

182 
180 
149 
132 

152 

148 
147 

138 
133 
137 

149 

153 

- 
Average 

0.695 
0.635 

0.755 
0.605 
0.625 

0.550 

0.71 5 
0.635 

0.750 

0.715 
0.715 

0.635 

0.815 
0.805 
0.785 
0.535 

0.585 

0.615 
0.625 

0.615 

0.650 
0.550 

0.525 

0.525 

Avg. Sqrt. Average Volume Sampled 

64 
64 

66 
69 
68 

68 

70 
70 

70 

7 1 

71 
7 1 

7 1 
7 1 

7 1 
7 1 

7 1 

71 
69 

70 

7 1 
71 

73 

74 

Average 



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

EPA METHOD 12 FIELD TEST DATA 

Plant Structural and Rail Division - Columbia City, IN Unit Elecric Arc Furnace - BO (ES) StackArea(fP) 314.16 

Date 02/20/03 Ambient Temperature ("F) 26 

Meter Operator A. Perdue Barometeric Pressure (inches Hg) 29.22 -- 
Probe Operator(s)F. Guenther Static Pressure (+ inches H20) -0.30 

Control Unit No. 6091 98 Nozzle Diameter (in.) 0.251 %C02 / %02 0.0 / 20.9 

Pitot Cp 0.84 Filter No. Condensate (milliliters) -2 Silica Gel (grams) 12.0 

Meter Y 0.997 Front-half No. FH-3 Test Time (24 hour) 0933- 1057 

I 

Average 

0.745 
0.695 

0.675 

0.550 
0.565 
0.525 

0.925 
0.895 

0.750 
0.770 

0.775 
0.760 

0.825 
0.775 

0.71 5 
0.650 

0.685 
0.765 
0.745 
0.650 

0.630 

0.805 

0.605 
0.71 5 

-- 
Avg. Sqrt. 

Final Volume 

1 664.351 / , - 

Post-test Nozzle Cal: 

A = 0.250" 

B = 0.252" 
C = 0.251" 

Avg. = 0.251" 

Average Volume Sampled Average 





S.A.T.. LLC Rt. 2. Box 21 65. Wheatland. MO 65779 TEUFAX (41 71 282 -61 40 ~ a a e  I of Z 
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USEPA METHOD 18 



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

EPA Method 18 (GOC) Testing - Field Data Sheet 

Run # f Sampling Location 
) Client 

Date 

Cross Section 
1 Evacuated Container # / I 
I IGS Baa # / I 
Flow Meter # / 
Sample ID # / 

Pretest Leak Check Inside Dimension(s) 
Evacuated Container 1 

L " W 
D~ameter " 

IGS Baa Temr, 1 (- LC -F 

Time 
(24 Hour) 

Comments: 

OJ (C; 
0 3 . 9 1  

0 1. L - 
a .  2-1 

a J ; S - ' ~  

o"\  31 
n ?-I "-J C, 
; , 1 j- 
0 '/: 1 w -  L\ 
i.'(-\- LC, 

4 

Notes 

Sampling Stack Gas 

l d e  

1 
/ 
I 
I 
I 
I 

Flow Rate 
(CC / minute) 

Temperature 
( O F )  

/ FL 

/-Qp 
1 , 3  
/ I  L 
L o L  

f d  

/7y  
L b  

s s- 4.3 n.,T 



S.A.T. , LLC Page I of / 
Rt. 2, Box 2165, Wheatland, MO 65779 TELJFAX (417) 282-61 40 

EPA Method 18 (GOC) Testinq - Field Data Sheet 

Run # I, Sampling Location 

Comments: 

L 

Pretest Leak Check 
r 

Evacuated Container 1 
IGS Baa I (2 

Inside Dimension(s) 
Diameter A ~ D  " 
L " w  ,, 

Ambient 
Bar0 Press 
Temr, 

Start 1 Stop 
3sQz L+ Hg 

3.- -F 

3. LL Hg 

JS -6 



S.A.T. , LLC Page ! of / 

EPA Method 18 (GOC) Testing - Field Data Sheet 

Run # 3 Sampling Location 

Sampling Stack Gas 
Time Flow Rate Temperature 

(24 Hour) (CC / minute) (OF) Notes 

Comments: 

Operator r7fim 4. 74- 1 
Evacuated Container # 3 
IGS Bag # 3 
Flow Meter # 2 
Sample ID # 2 

Client y,..A.fiCL, - Schematic of Stack 

Pretest Leak Check 

Project # D A  -7- a7=/ 
Plant G ~ ~ . ~ ~ ~ ~  L.-:.T~ 
Unit &-A I= 
Project Site fU Lw-crl . rC 
Date aha /a 

Inside Dimension(s) 
Diameter 4 J I' 

L " w I' 

Evacuated Container 
IGS Bag 

Cross Section 

0 
d 

Ambient 
Baro Press 
Temp 

Start 
25. L ~n Hg -- 
z ) . ~  

Stop 
2 3 .  LLP HS 

L> -F 



USEPA METHOD 29 



S.A.T. LLC ~ t .  2,  ox 2165, Wheatland, MO 65779 TEUFAX (41 7) 282-61 40 

Client STEEL DYNAMICS, INC. 

Plant Structural and Rail Division - Columbia City, IN Unit Electric Arc Furnace - 8 0  (ES) Stack Area (V) 314.16 

S.A.1. LLC Rt. 2, Box 2165, Wheatland, MO 65779 TEUFAX (41 7) 282-61 40 

Client STEEL DYN. .,.mm--, .-. 
Plant Structural al.- . _. - ~ . . . . 

Date 0211 9/03 Ambient Temperature ("F) 26 
Meter Operator 8. Peyton Barorneteric Pressure (inches Hg) 29.02 

Probe Operator J. Richmond Static Pressure (2 inches H20) -0.30 
Control Unit No. 5071 23 Nozzle Diameter (in.) 0.232 %C02 / %02 0.0 / 20.9 

Pitot Cp 0.84 Filter No. M29-R1 (Blank) Condensate (milliliters) 13.9 Silica Gel (grams) 14.9 

Meter Y 0.989 Front-half No. N/A Test Time (24 hour) 0501 -0723 

Average 

0.230 
0.750 

0.690 

0.800 
0.630 
0.750 

0.680 
0.630 

0.650 

0.640 
0.740 

0.700 

0.650 
0.630 

0.780 

0.620 
0.740 
0.630 
0.640 
0.650 

0.600 

0.680 
0.680 

0.720 

Avg. Sqrt. 

Pretest Nozzle Cal: 

A = 0.232 

B = 0.232" 
C = 0.232 
Avg. = 0.232 

Tare Weights: 

1st lmpinger - 694.7 g 
2nd lmpinger - 690.2 g 
3rd lmpinger - 61 0.2 g 
4th impinger - 737.0 g 
5th lmpinger - 724.9 g 

6th lmpinger - 823.5 g 

Final Weights: 
1st lmpinger - 687.3 g 

2nd lmpinger - 705.7 g 
3rd lmpinger - 614.2 g 
4th lmpinger - 738.7 g 

74 5th lmpinger - 725.0 g 

2.140 74 6th lmpinger - 838.4 g 

2.260 74 

I I I 

Average Volume Sampled Average 



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

Plant Structural and Rail Division - Columbia City, IN Unit Electric Arc Furnace - BO (ES) Stack Area (W) - 31 4.16 

Date 0211 9/03 Ambient Temperature ("F) 27 

Meter Operator B. Peyton Barometeric Pressure (inches Hg) 29.02 

Probe Operator J. Richmond Static Pressure (+ inches H20) -0.30 

Control Unit No. 507123 Nozzle Diameter (in.) 0.232 %C02 / %02 0.0 / 20.9 
Pitot Cp 0.84 Filter No. M29- R2 (Blank) Condensate (milliliters) 30.4 Silica Gel (grams) 15.0 

Meter Y 0.989 Front-half No. N/A Test Time (24 hour) 0845- 1145 

Back- 

lo5  
lo3  

100 
98 
97 
97 

I38  
140 
149 

I56 
167 
170 

143 
154 
168 

I76 
177 
147 

135 

152 

168 
166 
I76  
172 

Average Avg. Sqrt. Average Volume Sampled Average 

Tare Weights: 

1 st lmpinger - 708.6 g 
2nd lmpinger - 691.9 g 
3rd lmpinger - 596.3 g 

4th lmpinger - 724.6 g 

5th lmpinger - 724.8 g 
6th lmpinger - 819.5 g 

Final Weights: 
1 st lmpinger - 71 8.4 g 

2nd lmpinger - 708.4 g 
3rd lmpinger - 599.7 g 

4th lmpinger - 725.8 g 
5th lmpinger - 724.3 g 
6th lmpinger - 834.5 g 



'lant Structural and Rail Division - Columbia City, IN Unit Electric Arc Furnace - 6 0  (ES) Stack Area (W) 314.1 6 

late 0211 9/03 Ambient Temperature ("F) 36 

deter Operator 6. Peyton Barometeric Pressure (inches Hg) 29.08 
'robe Operator J. Richmond Static Pressure (2  inches H20) -0.30 

Zontrol Unit No. 507123 Nozzle Diameter (in.) 0.232 %C02 / %02 0.0 / 20.9 
'itot Cp 0.84 Filter No. M29-R3 (Blank) Condensate (milliliters) 15.7 Silica Gel (grams) 19.4 

deter Y 0.989 Front-half No. NIA Test Time (24 hour) 1 255- 1 540 

Back- 

195 
156 
166 

166 
134 
132 

162 
173 
184 

187 
1 85 
180 

173 
1 83 
189 

186 
175 
141 
1 75 
182 
154 

137 

154 

159 

Average Avg. Sqrt. Average Volume Sampled 

Post-test Nozzle Cal: 

A = 0.232 

B = 0.233" 
C = 0.232" 
Avg. = 0.232" 

Tare Weights: 

1st lmpinger - 697.1 g 
2nd lmpinger - 684.8 g 
3rd lmpinger - 613.7 g 

4th lmpinger - 737.9 g 
5th lmpinger - 731.4 g 
6th lmpinger - 823.5 g 

Final Weights: 
1st lmpinger - 683.4 g 

2nd lmpinger - 700.9 g 
3rd lmpinger - 61 7.5 g 
4th lmpinger - 727.9 g 

5th lmpinger - 730.9 g 

6th lmpinger - 842.9 g 

Average 



S.A.T.. LLC Rt. 2.  Box 21 65. Wheatland. MO 65779 TEUFAX (41 7) 282 -61 40 pane I nf 1 



S.A.T., LLC Rt. 2, Box 21 65, ~hkatland, M O  65779 TEUFAX (417) 282-61 40 Page C of 1 
g$sj:~j;;;$;--;g;--m;l 1 

I I I I I 1 Averaqes / Totals I/43#9l B b , 7 S 5  /dz-Y i I i - 1 ., , . 



S.A.T., LLC Rt. 2,  Box 21 65, Wheatland, MO 65779 TEUFAX (417) 282 -61 40 

I I I I I I I I I I I I 1 
. . . . . . . . . .  Averaaes 1 Totals ~ c ( . r 2 3  r ; . i ~ ; ; ; ; ~ ~ : j ~ ~ ~ : : ~ ~ : ~ ~ ~ ; ~ ~ ~ / i ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ~ . ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ : : ; ~ ~ ~ : ~ : ~ ~ ~ ~ ~ ~ ; ~ ; ~ ; ~ ~ ; ~ ~ ~ : . ~ ~ : , ; j : j : i i ~ ~ , ~ ~ ~ ~ ~ ~ ~ ; ~ ; : j ~ : ~ j ~ ~ ~ ; , ~ ~ ~ ~ ; ~ : ~ ; ~ ~ ~ . ~ ~ , : ~ ~ : : j : ~ , ~ : : ~ , ~ ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ~ ~ ~ ~ : j ~ ~ ~ ~ j : j ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ : , ~ ~ ~  .......................... .. .. ... . ~ ~ -~~ - - - ~ .:: 

Run # 3 Sampling Location O a a k o v s ~  &k 
Baro. Press. (in. Hg) 2 9 , ~  g-~ _ Ambient Temperature (OF) 3 Client ,5 f) T. 

1Pt 
Project # 0 3 - T I  7 01 

Calculated Moisture (%) 

Probe Length (ft.) 9 
Probe Liner Material , q l a . f S  
Probe Heater Setting ("F) ZSS - 
Filter Oven Setting ("0 7 ,5 S 

Assumed Moisture (%) 2 

Nozzle # 6 - 2 3 2 
Nozzle Diameter (in.) 0.2 3 2  
Nozzle Material ,q /ASS 
Probe # f'- 9 - /  

Plant $J)T c ~ ~ ~ ~ ~ ~ C ~  
Date 02-19 -03  ' 

Unit E! A F 
Project Site &[;nh:a C; 

Meter Operator 
Probe Operator - 

Pyrorneter # ,5{07:: 3 
lmpinger u n i t T # ~ ~ -  -- I - - 

Pitot # f - 9 -/ 
IGS Bag # M R -.T - 
HN03, g/rnl (final) @, Z 
s t a l  Rinses (ml) /- 1 %7 
Silica Gel (g) jyd 7- 
Acetone Wash? Yes No/ 
Start Time (24 hour) 1 2 :5 5 

DGM Leak Rate After: 0. 00 0 CFM @ 7, i7 in. H d  5% HN03/10% H202, ml (initial)'- 
+Static Pressure (+ in. WC) - 0.35' 14% KmN04/10% H2S04, ml (initial!@ 

~ e t e r  DX H@ f$%!9 
Meter K 1 Orifice Factor 3. 6 3 3  
Pitot Cp 0 . 8  4 

Inside Dimension(s) 
(in.) 

Diameter 4 4 0 
L - W -- 
Filter #(s) 

%GO2 &2- %02-57 
KmNO4, g/rnl (final) qf-5 
Condensate (glml) /-Z-72 

,Total Vlc (rnl) -/ 
Total Acetone Wash (ml) / 
Stop Time (24 hour) /S .'Y 0 

First traverse point all the way (In) Out 

Pitot Leak Check: Before b k  After 0 
DGM Leak Rate Before: 0.0 0 1 CFM @ 1 9, '() in. Ha 

Control Unit # 2 3 Meter Y (C Factor) 
Port Dirnen. 

(in.) 
Dia. _ft 
L . 6 
l!AK4? 

Gas Flow 
Direction 
In 
Out 7'- 



USEPA METHOD 316 



I S.A.T.. LLG Rt. 2. Box 2165. Wheatland. MO 65779 TEUFAX (41 7) 282-61 40 

Stack Area (W) 31 4.1 6 
Date 02120103 Ambient Temperature ("F) 23 
Meter Operator B. Peyton Barometeric Pressure (inches Hg) -- 29.22 -- 

Probe Operator(s)F. Guenther Static Pressure (2 inches H20) -0.30 
Control Unlt No. 507123 Nozzle Dlameter (in.) 0.225 %C02 / %02 0.0 1 20.9 
Pitot Cp 0.84 Filter No. HCHO- 1 (Blank) Condensate (milliliters) 0 Silica Gel (grams) 9.4 

Meter Y 0.989 Front-half No. FH-1 Test Time (24 hour) 0335-0520 
Back- 

- 

Avg. Sqrt. Average Volume Sampled Average 

Pretest Nozzle Cal: 
A = 0.225" 
B = 0.225" 
C = 0.224" 
Avg. = 0.225" 



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

EPA METHOD 316 FIELD TEST DATA 

Plant Structural and Rail Division - Columbia City, IN Unit Elecric Arc Furnace - BO (ES) Stack Area (W) 31 4.1 6 
Date 02/20/03 Ambient Temperature ("F) 25 
Meter Operator 8. Peyton Barometeric Pressure (~nches Hg) 29.22 
Probe Operator(s)F. Guenther Statlc Pressure (2  inches H20) -0.30 
Control Unit No. 507123 Nozzle Diameter (in.) 0.225 %C02 / %02 0.0 1 20.9 
Pitot Cp 0.84 Filter No. HCHO-2 (Blank) Condensate (milliliters) -. 7 Silica Gel (grams) 8.5 
Meter Y 0.989 Front-half No. FH-2 Test Time (24 hour) 0645-081 0 

I 

' Average Avg. Sqrt. 

1.870 Final Volume 
1.840 1 290.705 1 

Average Volume Sampled Average 



S.A.T.. LLC Rt. 2. Box 21 65. Wheatland. MO 65779 TEUFAX (41 71 282-6140 

EPA METHOD 31 6 FIEUI TEST DATA 

Jient SDI-CCI 

Jlant Structural and Rail Division - Columbia City, IN 

late 02120103 
deter Operator B. Peyton 
Jrobe Operator(s)F. Guenther 
Zontrol Unit No. 5071 23 Nozzle Diameter (in .) 0.225 
Jitot Cp 0.84 Filter No. HCHO-3 (Blank) 

deter Y 0.989 Front-half No. FH-3 

Average Avg. Sqrt. 

Project No. GISA 03-T-201 

Unit Elecric Arc Furnace - BO (ES) Stack Area (It2) 314.16 
~rnbientTem~erature ("F) 27 
Barometeric Pressure (inches Hg) 29.22 

Static Pressure (r inches H20) -0.30 
%C02 / %02 0.0 / 20.9 
Condensate (milliliters) 19 Silica Gel (grams) 10.5 

Test Time (24 hour) 0933- 1056 

Average Volume Sampled 

Post-test Nozzle Cal: 
A = 0.225" 
B = 0.224" 

C = 0.225" 
Avg. = 0.225" 

Average 





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

PROCESS OPERATING DATA 
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APPENDIX C 

LABORATORY ANALYSIS AND IAP ANALYTICAL DATA 



PMICPM ANALYSIS 



EMSL Analytical 2001 E. 52nd Street 
Indianapolis, IN 46205 

(3 1 7) 570-5892 
Fax: (31 7) 570-5894 

PM GRAVlMETRlC ANALYSIS DATA SHEET 
Client: Steel Dynamics, Inc.- Columbia City, IN(SDI-CCI) 

Source Tested: Electric Arc Furnace 

Run No. I 
Filter No. 02-283 
Acetone No. K 1 
Amount of Liquid Lost During Transport, ml 0 
Acetone Blank Volume, ml 130.2 

Acetone Wash Volume, ml 89 
Acetone Blank Concen., mglmg (Eq. 5-4)" 9.7903E-07 

Acetone Wash Blank. rng (Eq. 5-5)" 0.0684 

I Container 

I 

2 ( 112.7402[ 112.73231 0.0079 
Total I I 0.0084 

Weight of Particulate Collected, g 
Final I Tare I Weight 

Number 

Volume of Liquid Collected 
lrnpinger I Silica Gel 

1 I 0.24831 0.24781 0.0005 
Weight 

I . - .- 
I 

Less Acetone Blank 
Weight of Particulate Matter 

Volume, ml Weight, g 
Final 
Initial 

U.UU 
U.UU 

Liquid collected 36 
Total Volume Collected 391 g' rnl 

Weight 

Run No. 3 
Filter No. 02-286 
Acetone No. R3 

Gain 

Amount of Liquid Lost During Transport, rnl 0 

Acetone Blank Volume, ml 130.2 
Acetone Wash Volume, ml 72 
Acetone Blank Concen., rngimg (Eq. 5-4)" 9.7903E-07 

0.0553 

Weight of Particulate Collected, g 
Container Final I Tare 1 Weight 1 

t Total I I 0.0080l 

Number 
1 
2 

I 
. .. 

I 

Less Acetone Blank 
Weiqht of Particulate Matter 

Volume of Liquid Collected 
lrnpinger I Silica Gel 

Weight 
0.2440 

1 1 2 . 9 ~ ~ 3  

Total 
Liqu~d 

Volume 

Weight 
0.2438 

112.9005 

Final 
Initial 

collected 
Collected 

Gain 
0.OOdZ 
O . O O / ~ ~  

Project Number: 03-T-201 

Source Sampling Location: BO (Stack) 

Run No. 2 - - 

Filter No. 02-285 
Acetone No. k2 
Amount of Liquid Lost Durmg Transport, ml 0 
Acetone Blank Volume, ml 130.2 

Acetone Wash Volume, ml 106 
Acetone Blank Concen., mgimg (Eq. 5-4)" 9.7903E-07 

Acetone \Nash Blank, mg (Eq. 5-5)" 0.0814 

Container 

Volume of Liquid Collected 
lrnpinger 1 Silica Gel 

Weight of Particulate Collected, g 
Final I Tare ] Weight 

Number 
1 
2 

Total 

Final 296.3 
Initial 300 250 

Liquid collected 

Total Volume Collected 

Weight 
0.2480 

111.4181 

Acetone Blank 

Less Acetone Blank 
Weight of Particulate Matter 

Run No. (s) 1 , 2 . & 3  
Acetone Blank No. 1 

0.01 15 
U.UUm- 
U.0114' 

Weight 
0.2474 

11 1.4072 

~~~~ ~ 

Amount of Liquid Lost During Transport, ml 0 
Acetone Blank Volume, ml 130.2 
Acetone Blank Concen., mgirng (Eq. 5-4)" 9.7903E-07 

Gain 
0.0006 
0.0109 

Weight of Acetone Residue. I ~ o n h i n e r  I kmal I Tare 
I Number I Weiaht I Weiaht I Gain I 

Convert weiqht of water to volume by dividina 
total weight increase by densib of water: 

Increase volume 
1 glml - - Water, rnl 

** See Federal Register, Method 5, Sections 
6.6 & 6.7 

Reference # 160300759 Analyst Doug Wiegand Date 4/2/03 



Westmont, NJ Piscataway, NJ Carle Place, NY Srnyrna. GA Houston, TX Indianapolis, IN San Mateo. CA 
(609) 858-1 260 (908) 981-0550 (51 6) 997-7251 (404) 333-6066 (71 3) 686-3635 (31 7) 803-297 (41 5) 570-5401 

April 2; 2003 

Guenther/Shackelford Associates 
P.O. Box 807 
Crown Point. rN 46307 

Project: 
Attention: 
Ref Number: 

03-T-201 
Fred GuentherJTerry Shackelford 
160300759 

EPA Method 202 - Determination of Condensible Particulate Emissions from 
Stationary Sources 

SAMPLE ID MATRIX ORGANIC PARTICULATE 
WEIGHT GAIN 

(g> 

Doug Wieg 

INORGANIC PARTICULATE 
WEIGHT GAIN 

(g> 

R1W 
RIM 
M W  
M M  
R3W 
R3 M 

H 2 0  Blank 
MeC12 Blank 

BLANK 
CORRECTED 

WEIGHT GAIN 

H20 
DCM 
H20 

0.0004 

DCM 
H20 

DCM 
Hz0 

DCM 

0.0024 

0.0019 

0.0024 
0.0004 
0.0015 

0.0007 

0.0005 

0.0001 

0.0033 

0.0001 

0.0006 
0.0033 
0.0004 
0.0001 
0.0001 



Chain-Of-Custody 







C02, 0 2 ,  SO2, NOx, AND CO CORRECTED VALUES 



EAF' Baghouse Outlet 



Grace Consulting, Inc. 

Sampling System Bias Check and Measured Value Correction 

SDI 
Columbia City - Unit EAF 

Date: 211 812003 
Pollutant: NOx 

Monitor Span: 50 

Average Initial Zero Final Zero Zero Gas 
Initial 

Final Upscale Calibration 
Corrected 

Run Measured 
Gas Bias Gas Bias 

Upscale Upscale 
Gas Drift Gas 

Value, Dry 
value Drift Gas Bias Gas Bias Basis 

Cgas = (Cavg -,Co) * Cma 1 (Cm - Co) Eq. 6C-1 

where: Cgas = Effluent gas concentration, dry basis, ppm 
Cavg =Average gas concentraiton indicated by gas analyzer, dry basis, ppm 
Co = Average of initial and final system calibration bias check responses 

for the zero gas, ppm 
Cm = Average of initial and final system calibration bias check responses 

for the upscale calibration gas, ppm 
Cma = Actual concentration of the upscale calibration gas, pprn 



Date: 
Pollutant: 

Monitor Span: 

Run 
Average 

Measured 
Number Value 

Grace Consulting, Inc. 

Sampling System Bias Check and Measured Value Correction 

SDI 
Columbia City - Unit EAF 

Initial Zero Final Zero Zero Gas Initial Upscale Calibration Corrected 

Gas Bias Gas Bias Upscale Upscale 
Gas Drift Gas 

Value, Dry 
Drift Gas Bias Gas Bias Basis 

Cgas = (Cavg - Co) * Cma I (Cm - Co) Eq. 6C-1 

where: Cgas = Effluent gas concentration, dry basis, ppm 
Cavg = Average gas concentraiton indicated by gas analyzer, dry basis, ppm 
Co = Average of initial and final system calibration bias check responses 

for the zero gas, pprn 
Cm = Average of initial and final system calibration bias check responses 

for the upscale calibration gas, ppm 
Cma = Actual concentration of the upscale calibration gas, ppm 



Grace Consulting, Inc. 

Sampling System Bias Check and Measured Value Correction 

SDI 
Columbia City - Unit EAF 

Date: 211 812003 
Pollutant: C02 

Monitor Span: 20 

Average Initial Initial Zero Final Zero Zero Gas Corrected 
Run Measured 

Final Upscale Calibration Percent, Dv 
Gas Bias Gas Bias Upscale Upscale Gas Drift Number 

Drift Gas Bias Gas Bias Gas 
Percent Basis 

Cgas = (Cavg - Co) Cma 1 (Cm - Co) Eq. 6C-I 

where: Cgas = Effluent gas concentration, dry basis, percent 
Cavg = Average gas concentraiton indicated by gas analyzer, dry basis, percent 
Co = Average of initial and final system calibration bias check responses 

for the zero gas, percent 
Cm = Average of initial and final system calibration bias check responses 

for the upscale calibration gas, percent 
Cma = Actual concentration of the upscale calibration gas, percent 



Grace Consulting, Inc. 

Sampling System Bias Check and Measured Value Correction 

SDI 
Columbia City - Unit EAF 

Date: 211 812003 
Pollutant: 0 2  

Monitor Span: 25 

Average Initial Final Initial Final 
Upscale Calibration Corrected Run 

Measured Zero Gas Zero Gas Number Gas upscale upscale Percent, 
Percent Bias Bias Orin Gas Bias Gas Bias Gas Drift Gas Basis 

1 19.96 0.60 0.55 -0.1 8 13.00 13.24 0.96 13.00 20.09 
2 18.78 0.55 0.50 -0.21 13.24 13.17 -0.28 13.00 18.72 
3 19.40 0.50 0.49 -0.06 13.17 13.14 -0.12 13.00 19.41 

Cgas = (Cavg - Co) Cma / (Cm - Co) Eq. 6C-1 

where: Cgas = Effluent gas concentration, dry basis, percent 
Cavg = Average gas concentraiton indicated by gas analyzer, dry basis, percent 
Co = Average of initial and final system calibration bias check responses 

for the zero gas, percent 
Cm = Average of initial and final system calibration bias check responses 

for the upscale calibration gas, percent 
Crna = Actual concentration of the upscale calibration gas, percent 



RF Baghouse Outlet 



Grace Consulting, Inc. 

Sampling System Bias Check and Measured Value Correction 

SDI 
Columbfa City - Unit Reheat Furnace 

Date: 211 912003 
Pollutant: NOx 

Monitor Span: 50 

Average 
Initial Zero Final Zero Zero Gas Initial Final 

Upscale Calibration 
Corrected 

Run Measured 
Number Gas Bias Gas Bias Gas Drift Gas Upscale Upscale Value, Dry 

Value Drift Gas Bias Gas Bias Basis 

Cgas = (Cavg - Co) * Cma / (Cm - Co) Eq. 6C-1 

where: Cgas = Effluent gas concentration, dry basis, ppm 
Cavg = Average gas concentraiton indicated by gas analyzer, dry basis, ppm 
Co = Average of initial and final system calibration bias check responses 

for the zero gas, ppm 
Cm = Average of initial and final system calibration bias check responses 

for the upscale calibration gas, ppm 
Cma = Actual concentration of the upscale calibration gas, ppm 



Grace Consulting, Inc. 

Sampling System Bias Check and Measured Value Correction 

SDI 
Columbia City - Unit Reheat Furnace 

Date: 211 912003 
Pollutant: CO 

Monitor Span: 100 

Average Initial Final Corrected 
Initial Zero Final Zero Zero Gas Upscale Calibration 

Run Measured Gas Bias Upscale Upscale Gas Drift Gas Value, Dry 
Value 

Gas Bias 
Drift Gas Bias Gas Bias Basis 

Cgas = (Cavg - Co) * Cma 1 (Cm - Co) Eq. 6C-1 

where: Cgas = Effluent gas concentration, dry basis, ppm 
Cavg = Average gas concentraiton indicated by gas analyzer, dry basis, ppm 
Co = Average of initial and final system calibration bias check responses 

for the zero gas, ppm 
Cm = Average of initial and final system calibration bias check responses 

for the upscale calibration gas, ppm 
Cma = Actual concentration of the upscale calibration gas, ppm 



Grace Consulting, Inc. 

Sampling System Bias Check and Measured Value Correction 

SDI 
Columbia City - Unit Reheat Furnace 

Date: 211 912003 
Pollutant: C 0 2  

Monitor Span: 20 

Average 
Initial Zero Final Zero Zero Gas Initial Corrected 

Run Measured Final Upscale Calibration Dry 
Number Gas Bias Gas Bias Upscale Upscale 

Percent Drift Gas Bias Gas Bias Gas Drift Gas 
Basis 

Cgas = (Cavg - Co) Crna 1 (Cm - Co) Eq. 6C-I 

where: Cgas = Effluent gas concentration, dry basis, percent 
Cavg = Average gas concentraiton indicated by gas analyzer, dry basis, percent 
Co = Average of initial and final system calibration bias check responses 

for the zero gas, percent 
Crn = Average of initial and final system calibration bias check responses 

for the upscale calibration gas, percent 
Cma = Actual concentration of the upscale calibration gas, percent 



Grace Consulting, Inc. 

Sampling System Bias Check and Measured Value Correction 

SDI 
Columbia City - Unit Reheat Furnace 

Date: 211 912003 
Pollutant: 0 2  

Monitor Span: 2 5 

Average Initial Final Initial Final Corrected 
Run Measured Zero Gas Zero Gas 

Upscale Calibration Percent, 
Number 

Oas Upscale Upscale Gas 
Percent Bias Bias Drift Gas Bias Gas Bias Gas Dry Basis 

Cgas = (Cavg - Co) * Cma I (Cm - Co) Eq. 6C-1 

where: Cgas = Effluent gas concentration, dry basis, percent 
Cavg = Average gas concentraiton indicated by gas analyzer, dry basis, percent 
Co = Average of initial and final system calibration bias check responses 

for the zero gas, percent 
Cm = Average of initial and final system calibration bias check responses 

for the upscale calibration gas, percent 
Cma = Actual concentration of the upscale calibration gas, percent 



F ANALYSIS 



318 North Harmony 
Medina, OH 44256 

Project ID: Guenther / Shackelford 

Total Fluoride 

EPA Method 13B Analysis 

Analytical Report 
I426 

Element One, Inc. 
5022-C Wrightsville Av., Wilmington, NC 28403 
91 0-793-01 28 FAX:910-792-6853 e l  lab@hotmail.com 



I have reviewed the following data for completeness, 
accuracy, adherence to method protocol, and compliance 

with quality assurance guidelines. 

Quality assurgnce review by Bruce Hawks 



SUMMARY OF RESULTS 



Summary of Total Fluoride Analysis 

SDI-R1 SDI-R2 SDI-R2 SDI-R3 SDI-Blank 
Element Total mg Total mg Total mg Total mg Total mg 

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

Fluoride 18.1 19.3 18.7 20.8 13.7 

Fluoride RPD and Spike Recoveries 

Run Number RPD Run Number Recovery 
------------------- ------------------- ------------------- ------------------- 

SDI-R2 3.2% SDI-R3 107% 



ANALYTICAL NARRATIVE 



Element One Analytical Narrative 

Summary of Analysis 

Client 

Client ID: 

Date Received 

Analytes 

The samples were prepared and analyzed according to Method 13B protocol. Samples 
were analyzed for fluoride with a AccumetB AR25 pHlion meter and a Symphony 
combination fluoride electrode. 

Detection Limits 

SAM I 

Guenther / Shackelford & Assoc. 

2/25/03 

Fluoride 

The instrument detection limit for fluoride was 0.1 pglrnl 

Analysis QAlQC 

Element One #: 

Analyst: 

Method: 

Date Analyzed 

Duplicate analysis relative percent difference (RPD) and spike sample recovery data 
are summarized with the summary of results. All QC was within the criteria of the 
method. 

1426 

IJJ 

13B 

2/27-3/6/03 

Additional Comments 

The reported results have not been corrected for any blank values or spike recovery 
values. Nothing unusual was noticed with any of the samples or analyses. 



SAMPLE CUSTODY 



(pajjanbai p) jd!a3ai uodn 
s a l d w ~ s  jo a ~ n l ~ l a d u a l  



Analytical Data 



Fluoride Method 13B Analysis Lab # el426 

Client SAM1 
Date(s) 2/27/03 - 3/6/03 
Electrode Efficiency 97.4% 3/6/03 I JJ 

Page 1 of 1 
Analyst IJJ 

Element One. Inc. Form 129 - Revision 0.0 

Sample 

Blank 

Blank Spike 

1426-1 

213 

213-D U P 

415 

6 

QC-Dl Check 

220ml Dl 

distilled after 

every three 

samples 

Dilution 

1 

2 

10 

10 

10 

10 

10 

Total 

mg 

~ 0 . 1  

18.10 

19.30 

18.70 

20.80 

13.70 

Final 
Vol, ml 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Conc. 
ug/ml 

~ 0 . 1  

1.81 

1.93 

1.87 

2.08 

1.37 

Initial 
Vol, ml 

52 5 

530 

530 

530 

530 

1 st 

2cd 

Crucible 
Number 

11 

12 

1 

3 

3 

9 

10 

0.21 1 

0.238 

Spike 
uglml 

10.0 

5.0 

Conc. 
uglml 

4.63 

7.41 

RPD or 
Recoven 

93% 

3% 

107% 





GOC ANALYSIS 



Research Triangle Park Laboratories, Inc. 
S 109 Ebenezel- Church Road 
Raleigh, NC 276 11 

March 10, 3003 

Sampling & Analytical Management, Inc. 
963 Concord Drive 
Medina, OH 44256 

ATTN: Michelle Laliberte 

Project Name: Steel Dynamics 
Project #: GiSA 03-1-201 
PO #: 03-T-201 
RTP Tracking #: 048-03 

Enclosed with this letter is the report on the analyses for the samples received February 2 1,2003 
for a normal turn-around. Three tedlar bags and one audit sample in a gas cylinder were received 
in good condition with a chain of custody form completed. The samples were analyzed 
according to Method 18 by GCIFID for hexane, benzene, toluene, and naphthalene. The samples 
were analyzed on a Varian Star 3400 CX with a Supelco VOCOL 105m column. The lab spike 
was analyzed 4 days after it was spiked. Naphthalene did not meet the criteria for the chlibration 
curve and lab spike because it is not stable in a Tedlar bag at the level analyzed. Naphthalene's 
stability in a Tedlar bag is uillaown at other levels. 

Please note that ND means not detected at the reporting limits expressed. 

u Amy M. Gordon 
Cl~emist 



Research 'Friangle Park Laboratories, Inc. 
S 109 Ebenezer Church Road 
Raleigh, NC 276 i 2 

Method 18 by GC/FID 

Client Name: Sampling & Analytical Management, Inc. 
Project Name: Steel Dynamics 
RTP Tracking No: 048-03 
Matrix: Tedlar Bags 
Sampled: February 20,2003 Received: February 21, 2003 
Prepared: February 24,2003 Analyzed: February 21-27,2003 

Hexane Benzene Toluene Naphthalene 
Sample Name 

PPmv PPmv PPmv PP"V 

MI8 R1 ND ND ND ND 

M18 R2 ND ND ND ND 

M18 R3 ND ND ND ND 

10 ppmv Lab Spike M18 R2 11.7 (117%) 11.1 (111%) 9.0 (90%) ND (0%) 
Audit Sample ND 27.0 ND ND 

Estimated Reporting Limit 2.1 5.3 5.4 5.0 

Instrument Detection Limit 1 1 1 1 

ND = Not detected at the reporting limits expressed. 



IML 
Page 1 of 1 

Software Version : 6.1.2.0.1 : D l  9 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 3/7/03 1 :24:06 PM 
Data Acquisition Time : 2/24/03 3:39:08 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\Ver6. 1.2\data\amg\GC4\022103\04803015.raw 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

Time lminl 

Method' 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.730 51601.00 
2 Benzene 6.845 651.00 
3 Toluene 8.329 370.00 
4 9.461 65.50 
5 9.693 145.00 
6 10.125 172.00 
7 10.945 147.00 
8 11.41 3 298.00 
9 12.661 403.00 

10 14.197 165.00 
11 Naphthalene 15.704 26218.14 



h n ~  
Page 1 of 1 

Software Version : 6.1.2.0.1:D19 
Sample Name : 
Instrument Name : Varian 4 
RackNiaI : 010 
Sample Amount : 1.000000 
Cycle 

Date : 3/7/03 1 :24:23 PM 
Data Acquisition Time : 2/24/03 4:04:48 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803016.raw 
Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

Time [rnin] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.734 37804.00 0.9282 
2 Benzene 6.854 . 669.50 0.5292 
3 Toluene 8.336 185.00 0.7112 
4 9.071 77.00 0.0019 
5 9.470 59.00 0.0014 
6 9.705 351.50 0.0086 
7 10.128 314.00 0.0077 
8 10.956 167.00 0.0041 
9 11.431 235.00 0.0058 

10 14.224 364.00 0.0089 
1 1 Naphthalene 15.760 5344.95 0.5646 

45570.95 2.7717 



\ r n ~  
Page I of I 

-- - _ _ _ _  
Software Version : 6.1.2.0.1:D19 Date : 3/7/03 I :24:42 PM 
Sample Name : Data Acquisition Time : 2/24/03 4:28:13 PM 
Instrument Name : Varian 4 Channel : A 
RackNial : 010 Operator : amg 
Sample Amount : 1.000000 Dilution Factor : 1.000000 
Cycle 

Raw Data File : C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022103\048030 17.raw 
Sequence File : C:\PenExe\TcWS\VerG. 1 .Z\sequence\04803.seq 

Method' 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.745 33382.50 0.81 96 
2 Benzene 6.847 61 1.50 0.5268 
3 Toluene 8.327 267.00 0.7143 
4 8.924 79.00 0.0019 
5 9.700 525.00 0.0129 
6 10.134 248.50 0.0061 
7 10.944 132.00 0.0032 
8 
9 

10 
11 Naphthalene 



~ V I L  
Page 1 of 1 

Software Version : 6.1.2.O.I:Dl9 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 3/7/03 1 :25:35 PM 
Data Acquisition Time : 2/24/03 4:50:34 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\Ver6_ 1.2\data\amg\GC4\022 103\04803018.raw 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803. seq 

Time [min] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.745 36676.50 
2 4.980 328.00 
3 Benzene 6.848 528.00 
4 Toluene 8.606 287.00 
5 8.736 86.00 
6 9.695 464.00 
7 11.41 9 152.00 
8 12.678 272.00 
9 14.191 417.50 

10 ~ a ~ h t h a l e n e  15.776 1487.50 



\ w L  
Page 1 of 1 

Software Version : 6.1.2.O.I:Dl9 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 3/7/03 1 :25:48 PM 
Data Acquisition Time : 2/24/03 5:l6:3O PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803019.raw 
Sequence File : C:\PenExe\TcWS\Ver6.1 .2\sequence\04803.seq 

T m e  [ r n~n ]  

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.745 37477.00 0.9202 
2 Benzene 6.855 690.00 0.5301 
3 9.707 278.50 0.0068 
4 14.232 231 .OO 0.0057 
5 Naphthalene 15.789 291 6.00 0.3080 



IWC 
Page 1 of 1 

Software Version : 6.l .2.O.I:Dlg 
Sample Name : 
Instrument Name : Varian 4 
RackiVial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 3/7/03 1:26:04 PM 
Data Acquisition Time : 2/24/03 5:38:24 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803020.raw 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

Time [min] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.746 
2 4.351 
3 4.986 
4 Benzene 6.851 

8 12.641 
9 14.170 

10 Naphthalene 15.778 



\ m L  
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Software Version : 6.1.2.0.1 : D l  9 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 3/7/03 1:26:26 PM 
Data Acquisition Time : 2/25/03 1 O:4O: 15 AM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022 103\04803023.raw 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

T~rne [ rn~n]  

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 0.102 70.00 0.0017 
2 3.744 49068.00 1.2048 
3 Benzene 6.857 515.50 0.5228 
4 7.930 76.00 0.0019 
5 Toluene 8.343 185.00 0.71 12 
6 8.737 109.00 0.0027 
7 9.223 194.03 0.0048 
8 9.701 1684.46 0.0414 
9 9.999 515.00 0.0126 

10 10.123 747.23 0.01 83 
11 10.490 182.00 0.0045 
12 10.951 835.51 0.0205 
13 1 1.266 363.78 0.0089 
14 11.419 767.21 0.0188 
15 11.975 170.88 0.0042 
16 12.154 513.12 0.0126 
17 12.433 94.00 0.0023 
18 Naphthalene 15.753 5251 .OO 0.5547 

61341.72 3.1486 



I m'L- 
Page 1 of 1 

--- 

Software Version : 6.1.2.0.1 : D l  9 Date : 3/7/03 1:26:45 PM 
Sample Name : Data Acquisition Time : 2/25/03 1 1 :04:37 AM 
Instrument Name : Varian 4 Channel : A 
RackNial : 010 Operator : amg 
Sample Amount : 1.000000 Dilution Factor : 1.000000 
Cycle 

Raw Data File : C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022103\04803024.raw 
Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

Peak Component 
# Name 

1 
2 
3 
4 Benzene 
5 Toluene 
6 
7 
8 

Time 
[min] 

9 10.128 
10 10.498 
11 10.954 
12 11.265 
13 1 1.423 
14 1 1.739 
15 11.986 
16 12.154 
17 12.426 
18 Naphthalene 15.796 

Area PPm 
[uV*sec] Amount 



I WL 
Page 1 of 1 

Software Version : 6.1.2.O.I:Dl9 
Sample Name : 
Instrument Name : Varian 4 
RackIVial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 3/7/03 1 :26:59 PM 
Data Acquisition Time : 2/25/03 11 :26:46 AM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\Ver6. 1.2\data\amg\GC4\022103\04803025.raw 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

Time [rnin] 

Method 18 
Peak Component 

# Name 
-- 

1 
2 
3 Benzene 
4 
5 Toluene 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 Naphthalene 

Time Area PPm 
[min] [uV*sec] Amount 

3.748 46097.00 1.131 8 
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Software Version : 6.1.2.0.1 : D l  9 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle : 11 

Date : 3/7/03 1 :27:41 PM 
Data Acquisition Time : 2/28/03 12:00:36 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\Ver6. 1 .2\data\amg\GC4\022103\04803041 .raw 
Sequence File : C:\PenExe\TcWS\Ver6.1 .2\sequence\04803.seq 

Time [rnin] 

Method 18 
Peak Component Time 

# Name [min] 

1 
2 
3 
4 
5 
6 Hexane 
7 
8 Benzene 
9 

10 Toluene 
11 
12 
13 11.581 
14 1 3.706 
15 Naphthalene 15.697 

~ r e a  P P ~  
[uV*sec] Amount ,!s%- 
35620.37 0.8746 
4316.00 0.1060 
2435.38 0.0598 

868.75 0.021 3 
221 9.49 0.0545 

486456.25 11.6254 
\1.71bt5- 

16882.00 0.4145 I 1.1479 
254892.82 1 1. I456 

173.45 0.0043 
220438.55 9.0605 

q.ooS3 

293.00 0.0072 
141.00 0.0035 
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Software Version : 6.1.2.0.1:D19 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 0/0 
Sample Amount : 1.000000 
Cycle 

Date : 3/7/03 1 :27:56 PM 
Data Acquisition Time : 2/28/03 12:23:33 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803042.raw 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

Peak Component Time 
# Name [min] 

1 3.734 
2 4.132 
3 4.603 
4 5.107 
5 Hexane 5.422 
6 5.963 
7 Benzene 6.832 
8 8. 165 
9 Toluene 8.298 

10 9.680 
11 11.708 
12 13.698 
13 Naphthalene 15.702 
14 16.838 

T~me [m~n] 

Method 18 
Area PPm 

[uV*sec] Amount 

33925.1 3 0.8330 
3457.00 0.0849 
1240.87 0.0305 
1740.08 0.0427 

486283.42 1 1.61 92 
1 1239.00 0.2759 

251789.00 11.0160 
190.86 0.0047 

217007.64 8.9305 
360.50 0.0089 
987.00 0.0242 
734.00 0.01 80 

17090.00 1.8053 
392.50 0.0096 



Im L 
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-- 

Software Version : 6.1.2.0.1 :D l  9 Date : 3/7/03 I :28:04 PM 
Sample Name : Data Acquisition Time : 2/28/03 12:44:06 PM 
Instrument Name : Varian 4 Channel : A 
RackNial : 010 Operator : amg 
Sample Amount : 1.000000 Dilution Factor : 1.000000 
Cycle 

Raw Data File : C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022103\04803043.raw 
Sequence File : C:\PenExe\TcWS\Ver6. 1 .2\sequence\O4803,seq 

Time [rninl 

. Method 18 
Peak Component Time Are a PPm 

# Name [min] [uV*sec] Amount 

1 3.746 33320.67 0.8181 
2 4.132 3386.00 0.0831 
3 4.607 1695.64 0.0416 
4 5.1 04 2275.90 0.0559 
5 Hexane 5.41 9 494233.82 11 .go50 
6 5.957 19457.00 0.4777 
7 Benzene 6.826 2581 57.97 11.2820 
8 8.163 138.1 7 0.0034 
9 Toluene 8.291 21 9500.33 9.0250 

10 9.477 92.00 0.0023 
11 9.670 262.50 0.0064 
12 11.483 607.50 0.0149 
13 11.713 336.50 0.0083 
14 13.694 1099.50 0.0270 
15 Naphthalene 15.701 14372.50 1.51 83 

1048936.00 35.2690 
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Software Version : 6.1.2.0.1 :D l  9 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 3/4/03 1 1 :20:22 AM 
Data Acquisition Time : 2/25/03 12:43:40 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803027.raw 
Sequence File : C:\PenExe\TcWS\Ver6.1 .2\sequence\04803.seq 

Time [min] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.838 1634.50 0.0401 
2 Benzene 6.864 298910.00 12.9838 13.5 A 2  27pprn\/ 
3 14.263 171 .OO 0.0042 
4 Naphthalene 15.836 519.84 -23.3957 
5 16.322 3.41 0.0001 



0.G k q q k  
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pp-ppp- -- 

Software Version : 6.1.2.0.1:D19 Date : 3/4/03 1 I :20:31 AM 
Sample Name : Data Acquisition Time : 2/25/03 1:05:28 PM 
Instrument Name : Varian 4 Channel : A 
RackNial : 010 Operator : amg 
Sample Amount : 1.000000 Dilution Factor : 1.000000 
Cycle 

Raw Data File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022 103\04803028.raw 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\seq uence\04803. seq 

Time [min] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 
-- 

I 
2 Benzene 
3 
4 Naphthalene 
5 
6 



O . S r n L .  
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Software Version : 6.1.2.0.1 : D l  9 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 3/4/03 11 :20:45 AM 
Data Acquisition Time : 2/25/03 1 :31:25 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022103\04803029.raw 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

Time [minl 

Method' 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec]. Amount 
- -- - 

1 3.81 1 1698.00 0.0417 
2 Benzene 6.849 3291 13.00 14.2451 



Page 1 of 2 
Fit Analysis Output For Method File: C:\PENEXE\TCWS\VER6.1.2\METHODS\M18HBTN.MTH 
Component Name : Hexane 
Date : 3/4/03 1 1 : 16:48 AM 

Curve Parameters: 

Curve #l : 1st Order 
Weighting Factor = 1 (No Weighting) R-Squared = 0.997643 
Calibration Curve : Y = ( 163009.459492 ) +( 27822.328548 ) X 

Curve # I  
Level 
Name 

Observed 
X-Value 

Curve # I  : 
Level 
Name %Diff. 

1 -11.915 
1 -7.031 

1 -14.346 
1 -1.231 
1 -5.698 
1 -3.716 
2 2.845 

2 1 .061 
2 7.122 
2 2.665 
2 4.481 
2 4.280 
3 -1.51'4 
3 1.581 
3 -1.152 
3 -1.705 
3 -1.228 
3 -1.247 

Calculated Observed Calculated 
X-Value Delta %D~ff  Y-Value Y-Value 

8.1 10442 1.889558 23.298 388660.838787 441 232.745 
8.884923 1 .I 15077 12.550 410208.715237 441232.745 
7.724943 2.275057 29.451 377935.374791 441 232.745 
9.804790 0.195210 1 .99l 435801.559706 441232.745 
9.096309 0.903691 9.935 416089.969642 441232.745 
9.410632 0.589368 6.263 424835.146410 441232.745 

51.589144 -1.589144 -3.080 1598339.577412 1554125.887 
50.592659 -0.592659 -1 . I71  1570615.037394 1554125.887 
53.978026 -3.978026 -7.370 1664803.834852 15541 25.887 
51.488571 -1.488571 -2.891 1595541.385996 1554125.887 
52.503098 -2.503098 -4.768 1623767.897279 1 5541 25.887 
52.390830 -2.390830 -4.563 1620644.345941 1554125.887 
98.396849 1.6031 51 1.629 2900638.932154 2945242.314 

Delta 

-52571.906 



3/4/03 1 1 : l6:48 AM Fit Analysis Output For Method File: 
C:\PENEXE\TCWS\VER6.1 .2\METHODS\M18HBTN.MTH 

Hexane 

Page 2 of 2 

0.0 20.0 40.0 60.0 80.0 100.0 120.0 

Adjusted Amt (pmu) 



Page 1 of 2 
Fit Analysis Output For Method File: C:\PENEXE\TCWS\VER6.1.2\METHODS\MI 8HBTN.MTH 
Component Name : Benzene 
Date : 3/4/03 1 1 : 16:53 AM 

Curve Parameters: 

Curve # I  : 1st Order 
Weighting Factor = 1 (No Weighting) R-Squared = 0.998323 
Calibration Curve : Y = ( -1 2002.838002 ) +( 23946.172733 ) X 

Curve # I  . 
Level 
Name 

1 
1 
1 
1 
1 
1 
2 
2 

Observed 
X-Value 

Calculated 
X-Value Delta 

9.1 90314 0.809686 
9.928720 0.071280 
9.228399 0.771601 

11.304483 -1.304483 
10.202250 -0.202250 
10.71 0448 -0.71 0448 
49.235329 0.764671 
48.011681 1.988319 

Observed 
%DM Y-Value 

8.81 0 208070.000000 
0.71 8 225752.000000 
8.361 208982.000000 

-1 1.540 258696.272652 
-1.982 232302.000000 
-6.633 244471.41 0567 
1.553 1 I66994.8507Ol 
4.141 1 I37693.173lO4 

Calculated 
Y-Value Delta 

227458.889 -1 9388.889 
227458.889 -1 706.889 
227458.889 -1 8476.889 
227458.889 31237.383 
227458.889 4843.1 1 1 
227458.889 1701 2.52 1 

1185305.799 -1831 0.948 
1 185305.799 -4761 2.626 

Curve #I : 
Level 
Name %Diff. 

1 -8.524 
1 -0.750 
1 -8.123 
1 13.733 



3/4/03 1 1 :16:53 AM Fit Analysis Output For Method File: 
C:\PENEXE\TCWS\VER6.1.2\METHODS\M 18HBTN .MTH 

Benzene 

Page 2 of 2 

0.0 20.0 40.0 60.0 80.0 100.0 120.0 

Adjusted Amt (9prnq) 



Page 1 of 2 
Fit Anal~sis Output For Method File: C:\PENEXE\TCWS\VER6. 1 .2\METHODS\Ml 8HBTN.MTH 
component ~ a m e  : Toluene 
Date : 3/4/03 1 1 :I 6:59 AM 

Curve Parameters: 

Curve # I  : 1st Order 
Weighting Factor = 1 (No Weighting) R-Squared = 0.997672 
Calibration Curve : Y = ( -18576.060221 ) +( 26379.737973 ) X 

Curve #I : 
Level Observed Calculated 
Name X-Value X-Value Delta 

Curve #I : 
Level 
Name %Diff. 

Observed Calculated 
%Dtff Y-Value Y-Value Delta 

5.921 230476.000000 245221.320 -1 4745.320 
-3.575 255003.000000 245221.320 9781 680 
6.452 229232.000000 245221.320 -1 5989.320 

-1 2.309 282250.000000 245221.320 37028.680 
-9.268 272168.000000 245221.320 26946.680 
-8.269 269001.156258 245227.320 23779 837 
5.303 l233992.5OOOOO 130041 0.838 -6641 8.338 

10.239 1 l779O2.OOOOOO 130041 0.838 -122508.838 
0 537 l293368.OOOOOO 130041 0.838 -7042.838 

-1.225 131 6767.5OOOOO 130041 0.838 16356.662 
-2.086 l3285O5.OOOOOO 130041 0.838 28094.162 
-2.316 1331686.000000 1300410.838 31275.162 
-1.772 2666984.333896 261 9397.737 47586.597 
-0.535 2633594.379939 2619397.737 14196.643 
3.763 2523720.000000 261 9397.737 -95677.737 

-0.346 2628563.000000 261 9397.737 9165.263 
-1.747 2666290.500000 2619397.737 46892.763 
-1 .I 72 2650676.000000 261 9397.737 31278.263 



Page 2 of 2 
3/4/03 1 1 : l6:59 AM Fit Analysis Output For Method File: 
C:\PENEXE\TCWS\VER6.1.2\METHODS\MI 8HBTN.MTH 

Toluene 

0.0 20.0 40.0 60.0 80.0 100.0 120.0 

Adjusted Amt C ~ r n v )  



Page 1 of 2 
Fit Analysis Output For Method File: C:\PENEXE\TCWS\VER6.1.2\METHODS\MI 8HBTN.MTH 
Component Name : Naphthalene 

Curve Parameters: 

Curve #I : 1 st Order - Force Origin 
Weighting Factor = 1 (No Weighting) R-Squared = 0.585665 
Calibration Curve : Y = ( 9466.365874 ) X 

Curve #I  
Level 
Name 

Curve #l  : 
Level 
Name 

1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 

Observed Calculated 
X-Value X-Value Delta %Diff. 

10.000000 20.19201 5 -1 0.1 9201 5 150.475 
10.000000 25.3791 16 -1 5.3791 16 -60.598 
10.000000 17.490609 -7.490609 -42.826 
1 0.000000 40.822623 -30.822623 -75.504 
10.000000 31.581555 -21.581 555 -68.336 
10.000000 37.476032 -27.476032 -73.316 
50.000000 35.526305 14.473695 40.741 
50.000000 30.83601 5 19.1 63985 62. I48 
50.000000 44.893046 5.1 06954 1 1.376 
50.000000 61 .I70331 -1 1 .I70331 -18.261 
50.000000 66.408614 -1 6.408614 -24.709 
50.000000 67.93601 8 -1 7.93601 8 -26.401 
100.000000 76.256883 23.7431 I7 31 .I 36 
100.000000 89.891 043 IO.lO8957 1 1.246 
100.000000 63.881114 36.118886 56.541 
100.000000 95.0791 13 4.920887 5.1 76 
100.000000 105.51 81 10 -5.5181 10 -5.230 
100.000000 154.694377 -54.694377 -35.356 

Observed Calculated 
Y-Value Y-Value Delta 

191 l45.OOOOOO 94663.659 96481 .%I 
240248.000000 94663.659 145584.341 
165572.5OOOOO 94663.659 70908.841 
386441.887688 94663.659 291 778.229 
298962.5541 80 94663.659 204298.895 
354761.831 81 7 94663.659 260098.1 73 
336305.000000 47331 8.294 -1 3701 3.294 
291905.000000 473318.294 -181413.294 
424974.000000 47331 8.294 -48344.294 
579060.736705 47331 8.294 105742.443 
628648.238381 47331 8.294 155329.945 
643107.202616 47331 8.294 169788.909 
721 875.557938 946636.587 -224761.029 
85O941.5OOOOO 946636.587 -95695.087 
604722.000000 946636.587 -341 914.587 
900053.668510 946636.587 -46582.91 9 
998873.0351 79 946636.587 52236.448 
1464393.57271 9 946636.587 517756.985 



Page 2 of 2 
3/7/03 1 : 13: 11 PM Fit Analysis Output For Method File: 
C:\PENEXE\TCWS\VER6.1.2\METHODS\MI 8HBTN.MTH 

Naphthalene 

0.0 20.0 40.0 60.0 80.0 100.0 120.0 

Adjusted Amt 



Page 1 of 1 

Software Version : 6.1.2.O.I:Dl9 
Sample Name : 100ppm 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle : 1 

Date : 2/24/03 11:06:00 AM 
Data Acquisition Time : 2/21/03 2:34:20 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Raw Data File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803001 .raw 
Sequence File : C:\PenExe\TcWS\Ver6.1 .2\sequence\O4803,seq 

- 

Time [m~n] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.71 0 3764.00 0.0924 
2 4.929 217.00 0.0053 
3 5.100 101 15.37 0.2484 
4 Hexane 5.381 2885472.35 96.4929 
5 5.954 159295.00 3.91 1 1 
6 Benzene 6.825 2329231.79 97.9545 
7 Toluene 8.296 2522046.00 98.51 34 
8 9.601 327.67 0.0080 
9 9.649 917.83 0.0225 

10 12.593 3987.00 0.0979 
11 13.709 3880.00 0.0953 
12 Naphthalene 15.665 69701 5.1 7 100.6275 
13 16.834 3965.00 0.0974 

8620234.17 398.1666 



Page 1 of 1 

Software Version : 6.1.2.0.1 :D l9  
Sample Name : 100ppm 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle : 2 

Date : 2/21/03 3:18:46 PM 
Data Acquisition Time : 2/21/03 2:58:34 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\VerG.I .2\data\amg\GC4\022103\04803002.rst 
Sequence File : C:\PenExe\TcWS\VerG. 1 .2\sequence\04803.seq 

Time [rnin] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.71 0 431 5.68 0.1060 
2 3.938 11 80.32 0.0290 
3 4.319 143.00 0.0035 
4 4.939 259.00 0.0064 
5 5.089 9994.51 0.2454 
6 Hexane 5.372 2991 81 3.99 11 1.4286 
7 5.938 199926.00 4.9087 
8 Benzene 6.807 241 5206.50 13.1806 
9 Toluene 8.272 2633594.38 27.1026 

10 9.571 1647.1 2 0.0404 
11 10.447 3753.00 0.0921 
12 13.681 1803.50 0.0443 
13 14.745 534.96 0.01 31 
14 14.990 661 .04 0.0162 
15 Naphthalene 15.636 850941.50 11 1.4286 
16 16.800 6571 .OO 0.1613 
17 19.385 1931.50 0.0474 

9 1 24277.00 268.8543 



Page 1 of 1 

Software Version : 6.1.2.O.I:Dl9 
Sample Name : 100ppm 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle : 3 

Date : 2/21/03 3:42:12 PM 
Data Acquisition Time : 2/21/03 3:22:01 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803003.rst 
Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

Time [min] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.709 401 9.50 0.0987 
2 4.920 208.00 0.0051 
3 5.091 10145.68 0.2491 
4 Hexane 5.374 2911306.17 104.6037 
5 5.939 186000.00 4.5668 
6 Benzene 6.807 2341 749.15 -1 0.9768 
7 Toluene 8.271 2523720.00 15.0509 
8 9.576 580.73 0.0143 
9 9.629 1882.27 0.0462 

10 13.678 612.00 0.0150 
11 Naphthalene 15.635 604722.00 91.941 0 
12 16.789 91 82.00 0.2254 

85941 27.50 205.8395 



Page 1 of 1 

Software Version : 6.1.2.0.1 :D l  9 
Sample Name : 50ppm 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle : 4 

Date : 2/21/03 4:10:07 PM 
Data Acquisition Time : 2/21/03 3:49:55 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022 103\04803004.rst 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

Time [min] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.770 3744.65 
2 4.009 1275.35 
3 4.635 121 .OO 
4 4.947 201.50 
5 5.121 6423.35 
6 5.284 10501.80 
7 Hexane 5.409 1598339.58 
8 5.973 99265.00 
9 6.500 23085.41 

10 Benzene 6.830 1 166994.85 
11 Toluene 8.290 1233992.50 
12 9.484 95.50 
13 9.600 107.00 
14 11.584 653.00 
15 13.496 257.34 
16 13.690 647.16 
17 Naphthalene 15.658 336305.00 
18 16.809 1246.00 



Page 1 of 1 

Software Version : 6.1.2.0.1 : D l 9  
Sample Name : 50ppm 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle : 5 

Date : 2/21/03 4:32:11 PM 
Data Acquisition Time : 2/21/03 4: 12:02 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022 103\04803005.rst 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

Time [min] 

Method 18 
Peak Component Time Area 

# Name [min] [uV*sec] 

1 3.764 4088.44 
2 4.007 1 907.56 
3 4.940 189.00 
4 5.108 6377.81 
5 5.269 10202.55 
6 Hexane 5.394 1570615.04 
7 5.955 100627.00 
8 6.477 22740.42 
9 Benzene 6.807 11 37693.17 

10 Toluene 8.268 11 77902.00 
11 9.575 260.88 
12 9.629 937.13 
13 Naphthalene 15.632 291905.00 
14 1 6.792 3161 .OO 

PPm 
Amount 



Page 1 of 1 
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Software Version . 6.1.2.0.1 :D l9  Date : 2/21/03 4:54:36 PM 
Sample Name . 50ppm Data Acquisition Time : 2/21/03 4:34:24 PM 
Instrument Name : Varian 4 Channel : A 
RackNial : 010 Operator : amg 
Sample Amount : 1.000000 Dilution Factor : 1.000000 
Cycle : 6 

Result File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803006.rst 
Sequence File : C:\PenExe\TcWS\Ver6.1 .2\sequence\04803.seq 

- .  

Tlme [m~n] 

Peak Component Time Area 
Method 1-8 

PPm 
# Name [min] [uV*sec] Amount 

1 3.773 2534.39 0.0622 
2 4.01 0 776.61 0.01 91 
3 4.363 145.50 0.0036 
4 4.956 271 .OO 0.0067 
5 5.1 19 6593.84 0.1619 
6 5.282 11 058.67 0.271 5 
7 Hexane 5.406 1664803.83 56.01 65 
8 5.970 141 224.00 3.4674 
9 Benzene 6.823 1223309.16 39.2331 

10 Toluene 8.285 1293368.00 41.6174 
11 9.648 4902.00 0.1204 
12 11.532 1143.00 0.0281 
13 13.683 952.00 0.0234 
14 14.298 1222.00 0.0300 
15 Naphthalene 15.650 424974.00 60.8596 
16 16.801 2364.00 0.0580 

4779642.00 201 .W88 



Page 1 of 1 

Software Version : 6.1.2.0.1 :D l  9 
Sample Name : 1 Oppm 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle : 7 

Date : 212 1 I03 5:20: 1 2  PM 
Data Acquisition Time : 2/21/03 5:00:00 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022103\04803007.rst 
Sequence File : C:\PenExe\TcWS\VerG.I .2\sequence\04803.seq 

Peak Component 
# Name 

1 
2 
3 
4 
5 
6 
7 
8 Hexane 
9 

10 Benzene 

Time 
[mi n] 

Time lminl 

Method' 18 
Area PP"-l 

[uV*sec] Amount 

11 Toluene 8.299 230476.00 1 1.1 135 
12 9.483 94.03 0.0023 
13 9.682 294.97 0.0072 
14 11.440 85.50 0.0021 
15 12.41 0 338.50 0.0083 
16 13.700 394.50 0.0097 
17 Naphthalene 15.669 191 145.00 19.2757 
18 16.823 2042.00 0.0501 



Page 1 of 1 

Software Version : 6.1.2.0.1:D19 
Sample Name : 10ppm 
Instrument Name : Varian 4 
RackNial : 0/0 
Sample Amount : 1.000000 
Cycle : 8 

Date : 2/21/035:51:02PM 
Data Acquisition Time : 2/21/03 5:30:55 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803008.rst 
Sequence File : C:\PenExe\TcWS\Ver6.1.2\sequence\04803.seq 

Tme [mm] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 3.824 171 2.35 0.0420 
2 4.056 362.65 0.0089 
3 4.354 11 2.00 0.0027 
4 4.979 133.02 0.0033 
5 5.141 1473.98 0.0362 
6 5.301 2347.78 0.0576 
7 Hexane 5.442 410208.72 9.0820 
8 5.994 15985.00 0.3925 
9 Benzene 6.847 225752.00 11.2340 

10 Toluene 8.303 255003.00 11.3066 
11 9.669 11 11 .OO 0.0273 
12 13.698 290.00 0.0071 
13 Naphthalene 15.682 240248.00 21.7925 

1 154739.50 53.9929 
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Software Version : 6.1.2.0.1:D19 
Sample Name : 10ppm 
Instrument Name : Varian 4 
RackNiaI : 010 
Sample Amount : 1.000000 
Cycle : 9 

Date : 2/21/03 6:24:35 PM 
Data Acquisition Time : 2/21/03 6:04:29 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803009.rst 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

Time [rnin] 

Method 18 
Peak Component Time 

# Name [min] 

1 3.815 
2 4.057 
3 5.145 
4 5.302 
5 Hexane 5.444 
6 5.997 
7 Benzene 6.849 
8 Toluene 8.305 
9 9.685 

10 Naphthalene 15.687 

Area PPm 
[uV*sec] Amount 



Page I of 1 
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Software Version : 6.1.2.0.1 :D l  9 Date : 2/25/03 6:19:51 PM 
SarnpleName : \ 0 ~ P m  Data Acquisition Time : 2/25/03 5:59:49 PM 
Instrument Name : Varian 4 Channel : A 
RackNial : 010 Operator : amg 
Sample Amount : 1.000000 Dilution Factor : 1.000000 
Cycle 

Result File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803038.rst 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

T~me [mm] 

Peak Component Time Area 
Method 18 

PPm 
# Name [min] [uV"sec] Amount 

1 3.828 1161.11 0.0285 
2 4.064 525.89 0.0129 
3 4.987 1 14.44 0.0028 
4 5.146 1507.56 0.0370 
5 5.303 2485.17 0.061 0 
6 Hexane 5.446 435801.56 10.3504 
7 5.996 45317.00 1.1 127 
8 Benzene 6.848 258696.27 11.751 5 
9 Toluene 8.303 282250.00 12.2036 

10 9.679 21 5.00 0.0053 
11 11.528 2030.00 0.0498 
12 12.703 242.00 0.0059 
13 13.701 452.00 0.01 11 
14 Naphthalene 15.672 386441.89 47.1381 

141 7239.89 82.7707 



?D& 
Page 1 of 1 

Software Version : 6.1.2.0.1 :D l  9 
Sample Name : [O p M  
Instrument Name : J r i a n  4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

~ -- 

Date : 2/25/03 5:58: 1 I' PM 
Data Acquisition Time : 2/25/03 5:40:29 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803037. rst 
Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

Time rrninl 

Method' 18 
Peak component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 0.1 02 141 .OO 0.0035 
2 3.831 1208.25 0.0297 
3 4.061 401.75 0.0099 
4 4.990 1 14.41 0.0028 
5 5.146 1450.59 0.0356 
6 5.303 2277.03 0.0559 
7 Hexane 5.446 416089.97 9.6494 
8 5.997 16983.00 0.4170 
9 Benzene 6.850 232302.00 10.6452 

10 Toluene 8.304 272168.00 11.81 32 
11 9.693 681 .OO 0.0167 
12 1 1.577 1758.50 0.0432 
13 13.702 366.00 0.0090 
14 14.221 396.00 0.0097 
15 Naphthalene 15.680 298962.55 32.1232 

1245300.05 64.8638 



Page 1 of 1 

Software Version : 6.1.2.0.1 :D l  9 
Sample Name : )owr 
Instrument Name : Varran 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

- --- 

Date : 2/25/03 5:30:04 PM 
Data Acquisition Time : 2/25/03 511 0:00 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022 103\04803036.rst 
Sequence File : C:\PenExe\TcWS\Ver6.1 .2\sequence\04803.~eq 

Time [min] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 
-- 

1 3.841 1625.82 0.0399 
2 4.071 400.18 0.0098 
3 4.990 1 17.00 0.0029 
4 5.148 1406.00 0.0345 
5 5.304 2380.94 0.0585 
6 Hexane 5.447 424835. 15 9.9604 
7 5.996 47066.00 1.1556 
8 Benzene 6.848 244471.41 1 1.1553 
9 8.1 38 207.84 0.0051 

10 Toluene 8.301 269001 .I 6 11.6905 
11 9.687 308.00 0.0076 
12 11.532 2044.00 0.0502 
13 13.694 61 1 .OO 0.0150 
14 14.198 169.00 0.004 1 
15 Naphthalene 15.667 354761.83 41.7005 

1349405.33 75.8899 



pss 
Page 1 of 1 

Software Version : 6.1.2.O.I:Dlg 
Sample Name : %wh 
Instrument Name : Vanan 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 2/25/03 5:07:33 PM 
Data Acquisition Time : 2/25/03 4:47:28 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803035.rst 
. Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

Method 18 
Peak Component 

# Name 

1 
2 
3 
4 
5 
6 Hexane 
7 
8 Benzene 
9 Toluene 

10 
11 
12 
13 
14 
15 Naphthalene 

Time Area PPm 
[min] [uV*sec] Amount 

3.793 21 17.44 0.0520 
4.030 722.06 0.0177 
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Software Version : 6.1 .Z.O.I:Dlg 
Sample Name : SOW- 
Instrument Name : Varian 4 
RackNial : 0/0 
Sample Amount : 1.000000 
Cycle 

Date : 2/25/03 4:44:48 PM 
Data Acquisition Time : 2/25/03 4:24:43 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6. 1.2\data\amg\GC4\022 103\04803034.rst 
Sequence File : C :\Pen Exe\TcWS\Ver6. 1.2\sequence\04803.seq 

Time lminl 

Method 'f 8 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 0.1 14 59.00 0.0014 
2 3.795 2233.84 0.0548 
3 4.032 685.16 0.01 68 
4 4.972 256.00 0.0063 
5 5.141 5228.50 0. 1284 
6 5.302 7914.61 0.1943 
7 Hexane 5.428 1595541.39 51.5974 
8 5.993 54557.00 1.3395 
9 Benzene 6.848 11 31 571 .OO 48.3370 

10 Toluene 8.303 131 6767.50 52.2644 
11 9.607 266.94 0.0066 
12 9.662 518.06 0.0127 
13 11.507 2444.00 0.0600 
14 12.694 31 3.00 0.0077 
15 13.71 1 380.50 0.0093 
16 Naphthalene 15.679 579060.74 80.1 991 

4697797.24 234.2358 



Page 1 of 1 

Software Version : 6.1.2.0.1:D19 
Sample Name : Dp6m 
Instrument Name : Var~an 4 
RackNiaI : 010 
Sample Amount : 1.000000 
Cycle 

Date : 2/25/03 4:22:45 PM 
Data Acquisition Time : 2/25/03 4:03:50 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803033.rst 
Sequence File : C:\PenExe\TcWS\Ver6. 1 .2\sequence\04803.seq 

Peak Component Time Area PPm 
# Name [min] [uV*sec] Amount 

1 3.803 1884.56 0.0463 
2 4.037 662.44 0.0163 
3 4.971 264.00 0.0065 
4 5.141 6278.45 0.1542 
5 5.302 9984.71 0.2452 
6 Hexane 5.428 1623767.90 52.6013 
7 5.993 114617.00 2.8142 
8 6.51 3 271 96.24 0.6677 
9 Benzene 6.848 1200624.21 51 X I 3  

10 Toluene 8.302 1328505.00 52.71 90 
11 9.608 288.46 0.0071 
12 9.662 728.04 0.0179 
13 10.463 200.50 0.0049 
14 11.505 2658.00 0.0653 
15 13.701 348.00 0.0085 
16 Naphthalene 15.679 628648.24 88.7103 

4946655.74 249.31 57 



Page 1 of 1 

Software Version : 6 . l .2 .O. l :Dl9 
Sample Name : iooppo- 
Instrument Name : Varian 4 
RackNial : 0/0 
Sample Amount : 1.000000 
Cycle 

Date : 2/25/03 4:01:26 PM 
Data Acquisition Time : 2/25/03 3:41:24 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6. 1.2\data\amg\GC4\022103\04803032.rst 
Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

Peak Component 
# Name 

1 
2 
3 
4 
5 
6 
7 Hexane 
8 
9 Benzene 

10 Toluene 
11 
12 
13 
14 Naphthalene 

Time Area 
[min] [uV*sec] 

Method' 1'8 
PPm 

Amount 



p o s t  
Page 1 of 1 

Software Version : 6.1.2.0.1:D19 
Sample Name : ( b ~ p p  
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 2/25/03 3:39:37 PM 
Data Acquisition Time : 2/25/03 3: l9 :36 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803031 .rst 
Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

Tme [mm] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 
-- 

I 3.731 1089.41 0.0267 
2 3.844 797.59 0.01 96 
3 4.957 235.50 0.0058 
4 5.121 9553.35 0.2346 
5 Hexane 5.407 2909062.64 98.3137 
6 5.974 169740.00 4.1676 
7 Benzene 6.849 2380488.01 100.6838 
8 Toluene 8.31 3 2666290.50 104.5236 
9 9.607 531.68 0.01 31 

10 9.661 843.82 0.0207 
11 10.409 1854.00 0.0455 
12 11.500 1604.00 0.0394 
13 12.640 364.00 0.0089 
14 14.170 868.00 0.021 3 
15 Naphthalene 15.699 998873.04 152.2554 

9142195.54 460.3798 



Page 1 of 1 

Software Version : 6.1.2.0.1 : D l  9 
Sample Name : ~ a O , p p -  
Instrument Name : Varran 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 2/25/03 2:08:53 PM 
Data Acquisition Time : 2/25/03 1 :48:49 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022 103\04803030.rst 
Sequence File : C:\Pen Exe\TcWS\Ver6. 1 .2\sequence\04803.seq 

Peak Component Time Area 
~ethod'"18 

PPm 
# Name [min] [uV*sec] Amount 

-- 

1 3.756 2795.84 0.0686 
2 3.971 720.16 0.0177 
3 4.963 200.00 0.0049 
4 5.123 9860.73 0.2421 
5 Hexane 5.408 290851 1.57 98.2941 
6 5.974 186246.00 4.5729 
7 Benzene 6.848 2331 564.70 98.6332 
8 Toluene 8.312 2650676.00 103.9190 
9 9.609 527.28 0.0129 

10 9.662 790.22 0.01 94 
11 10.421 3456.00 0.0849 
12 11.491 5067.50 0.1244 
13 12.687 279.00 0.0069 
14 13.714 362.00 0.0089 
15 14.183 188.00 0.0046 
16 Naphthalene 15.688 1464393.57 232.1571 
17 16.103 14747.00 0.3621 

9580385.57 538.5337 
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Software Version : 6.1.2.0.1:D19 
Operator : amg 
Sample Number : 009 
Autosampler : NONE 
Instrument Name : Varian 4 
Interface Serial # : I168573805 
Delay Time : 0.00 min 
Sampling Rate : 1.0000 pts/s 
Volume Injected : 1.000000 mL 
Sample Amount : 1.0000 
Data Acquisition Time : 2/21/03 6:04:29 PM 

Date : 2/21/03 6:24:35 PM 
Sample Name : 10ppm 
Study : 04803 
RackNial : 010 
Channel : A 
A/D mV Range : 1000 
End Time : 20.00 min 

Area Reject : 0.000000 
Dilution Factor : 1 .OO 
Cycle : 9 

Raw Data File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022 103\04803009.raw 
Result File : C:\PenExe\TcWS\VerG. 1 .2\data\amg\GC4\022 103\04803009.rst 
lnst Method : C:\PenExe\TcWS\VerG. 1 .2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803009.rst 

Proc Method : C:\PenExe\TcWS\VerG. 1 .2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803009.rst 

Calib Method : C:\PenExe\TcWS\Ver6.1 .2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1 .2\data\amg\GC4\022103\04803009.rst 

Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

AUTO-CALIBRATION REPORT 
Updating Method : C:\PenExe\TcWS\VerG. 1 .2\Methods\m I 8hbtn.mth 
Calibration performed at level: 1 
Values will be averaged with previous runs in the method 
Retention times in the method will be updated 
Reported response values are the method averages. 

calibration Status 
Component CO C1 C2 C3 rA2 Status 

-- 

Hexane 135494.448537 28499.284087 --- - 0.997369 18 
Benzene -53053.685835 251 50.467354 - - 0.991541 18 
Toluene -36477.341 992 25971.333200 - - 0.997477 18 
Naphthalene 112146.455128 5812.214103 - - 0.856375 18 

Calibration Status Explanations 
18 = Component calibrated successfully 



Page 1 of 1 
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Software Version : 6.1.2.0.1:D19 
Operator : amg 
Sample Number : 008 
Autosampler : NONE 
Instrument Name : Varian 4 
Interface Serial # : 1168573805 
Delay Time : 0.00 min 
Sampling Rate : 1.0000 pts/s 

. Volume Injected : 1.000000 mL 
Sample Amount : 1.0000 
Data Acquisition Time : 2/21/03 5:30:55 PM 

Date : 2/21/03 5:51:02 PM 
Sample Name : 10ppm 
Study : 04803 
RackNial : 010 
Channel : A 
AID mV Range : 1000 
End Time : 20.00 min 

Area Reject : 0.000000 
Dilution Factor : 1 .OO 
Cycle : 8 

Raw Data File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022 103\04803008.raw 
Result File : C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022103\04803008.rst 
lnst Method : C:\PenExe\TcWS\VerG. 1.2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803008.rst 

Proc Method : C:\PenExe\TcWS\VerG. 1.2\Methods\m18hbtn from 
C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803008.rst 

Calib Method : C:\PenExe\TcWS\VerG. 1.2\Methods\ml8hbtn from 
C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803008.rst 

Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

AUTO-CALIBRATION REPORT 
Updating Method : C:\PenExe\TcWS\VerG.I .2\Methods\ml8hbtn.mth 
Calibration performed at level: 1 
Values will be averaged with previous runs in the method 
Retention times in the method will be updated 
Reported response values are the method averages. 

Calibration Status 
Component CO C1 C2 C3 rA2 Status 

Hexane 15341 1.0441 66 28275.326642 -- -- 0.9971 80 18 
Benzene -57360.047742 25201.360722 - - 0.989851 18 
Toluene -39001.977780 26002.891 147 --- -- 0.996996 18 
Naphthalene 1 141 23.758772 5787.497807 --- --- 0.831 654 18 

Calibration Status Explanations 
18 = Component calibrated successfully 
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-- 

Software Version : 6.1.2.0.1:D19 
Operator : amg 
Sample Number : 007 
Autosampler : NONE 
Instrument Name . Varian 4 
Interface Serial # : 1168573805 
Delay Time : 0.00 min 
Sampling Rate : 1.0000 pts/s 
Volume Injected : 1.000000 mL 
Sample Amount : 1 .OOOO 
Data Acquisition Time : 2/21/03 5:00:00 PM 

Date : 2/21/03 5:20: 1 1 PM 
Sample Name : 10ppm 
Study : 04803 
RackNial : 010 
Channel : A 
AID mV Range : 1000 
End Time : 20.00 min 

Area Reject : 0.000000 
Dilution Factor : 1 .OO 
Cycle : 7 

Raw Data File : C:\PenExe\TcWS\Ver6_ 1.2\data\amg\GC4\022103\04803007.raw 
Result File : C:\PenExe\TcWS\VerG.I .2\data\amg\GC4\022103\04803007.rst 
lnst Method : C:\PenExe\TcWS\Ver6.1 .2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803007.rst 

Proc Method : C:\PenExe\TcWS\VerG.I .2\Methods\m18hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803007.rst 

Calib Method : C:\PenExe\TcWS\Ver6.1 .2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803007.rst 

Sequence File : C:\PenExe\TcWS\VerG. 1 .2\sequence\04803.seq 

AUTO-CALIBRATION REPORT 
Updating Method : C:\PenExe\TcWS\VerG. 1.2\Methods\mI 8hbtn.mth 
Calibration performed at level: 1 
Values will replace previous averages in the method 
Retention times in the method will be updated 
Reported response values are the method averages. 

Calibration Status 
Component CO C1 C2 C3 rA2 Status 

-- 

Hexane 170714.774398 28059.030014 - - 0.996342 18 
Benzene -77248.585287 25436.407074 - - 0.986724 18 
Toluene -61652.688653 26286.025033 - - 0.996452 18 
Naphthalene 68624.250000 6356.241667 - - 0.8351 92 18 

Calibration Status Explanations 
18 = Component calibrated successfully 
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Software Version : 6.1.2.0.1:D19 
Operator : amg 
Sample Number : 006 
Autosampler : NONE 
Instrument Name : Varian 4 
Interface Serial # : 1168573805 
Delay Time : 0.00 min 
Sampling Rate : 1.0000 ptsls 
Volume Injected : 1.000000 mL 
Sample Amount : 1.0000 
Data Acquisition Time : 2/21/03 4:34:24 PM 

Date : 2/21/03 4:54:36 PM 
Sample Name : 50ppm 
Study : 04803 
RackNial : 010 
Channel : A 
AID mV Range : 1000 
End Time : 20.00 min 

Area Reject : 0.000000 
Dilution Factor : 1 .OO 
Cycle : 6 

Raw Data File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803006. raw 
Result File : C:\PenExe\TcWS\Ver6. 1.2\data\amg\GC4\022103\04803006.rst 
lnst Method : C:\PenExe\TcWS\Ver6.1 .Z\Methods\m18hbtn from 
C:\PenExe\TcWS\Ver6. 1.2\data\amg\GC4\022 103\04803006.rst 

Proc Method : C:\PenExe\TcWS\VerG. 1.2\Methods\ml8hbtn from 
C:\PenExe\TcWS\Ver6. 1.2\data\amg\GC4\022 103\04803006.rst 

Calib Method : C:\PenExe\TcWS\Ver6. 1.2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803006.rst 

Sequence File : C:\PenExe\TcWS\VerG. 1 .Z\sequence\O4803.seq 

AUTO-CALIBRATION REPORT 
Updating Method : C:\PenExe\TcWS\VerG. 1 .Z\Methods\mI8hbtn.mth 
Calibration performed at level: 2 
Values will be averaged with previous runs in the method 
Retention times in the method will be updated 
Reported response values are the method averages. 

Calibration Status 
Component CO C1 C2 C3 rA2 Status 

-- 

Hexane -88392.451 460 31297.870337 - - 0.978526 18 
Benzene 486966.924567 18768.405594 - - 0.85001 3 18 
Toluene 482476.644681 19484.408366 - - 0.870086 18 
Naphthalene -58805.750000 7949.1 16667 - - 0.903445 18 

Calibration Status Explanations 
18 = Component calibrated successfully 
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Software Version : 6.1.2.0.1:D19 
Operator : amg 
Sample Number : 005 
Autosampler : NONE 
Instrument Name : Varian 4 
Interface Serial # : 1168573805 
Delay Time : 0.00 min 
Sampling Rate : 1.0000 ptsls 
Volume Injected : 1.000000 mL 
Sample Amount : 1.0000 
Data Acquisition Time : 2/21/03 4:l2:O2 PM 

Date : 2/21/03 4:32:11 PM 
Sample Name : 50ppm 
Study : 04803 
RackNial : 010 
Channel : A 
AID mV Range : 1000 
End Time : 20.00 min 

Area Reject : 0.000000 
Dilution Factor : 1 .OO 
Cycle : 5 

Raw Data File : C:\PenExe\TcWS\VerG.I .2\data\amg\GC4\022103\04803005.raw 
Result File : C:\PenExe\TcWS\VerG.I .2\data\amg\GC4\022103\04803005.rst 
Inst Method : C:\PenExe\TcWS\VerG. 1.2\Methods\mI 8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803005.rst 

Proc Method : C:\PenExe\TcWS\VerG.I .2\Methods\m18hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803005.rst 

Calib Method : C:\PenExe\TcWS\VerG.I .2\Methods\ml8hbtn from 
C:\PenExe\TcWS\Ver6. 1.2\data\amg\GC4\022103\04803005.rst 

Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

AUTO-CALIBRATION REPORT 
Updating Method : C:\PenExe\TcWS\VerG.I .2\Methods\ml8hbtn.mth 
Calibration performed at level: 2 
Values will be averaged with previous runs in the method 
Retention times in the method will be updated 
Reported response values are the method averages. 

Calibration Status 
Component CO C1 C2 C3 rA2 Status 

-- 

Hexane -149879.070055 31682.161704 - - 0.985710 18 
Benzene 556386.677856 18245.380056 - - 0.85231 0 18 
Toluene 535808.58361 8 191 51 .083748 - - 0.875226 18 
Naphthalene -86993.151 361 81 25.287925 --- - 0.9251 79 18 

Calibration Status Explanations 
18 = Component calibrated successfully 
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Software Version : 6.1.2.0.1:D19 
Operator : amg 
Sample Number : 004 
Autosampler : NONE 
Instrument Name : Varian 4 
Interface Serial # : 1168573805 
Delay Time : 0.00 min 
Sampling Rate : 1.0000 pts/s 
Volume Injected : 1.000000 mL 
Sample Amount : 1.0000 
Data Acquisition Time : 2/21/03 3:49:55 PM 

Date : 2/21/03 4:10:07 PM 
Sample Name : 50ppm 
Study : 04803 
RackNial : 010 
Channel : A 
AID mV Range : 1000 
End Time : 20.00 min 

Area Reject : 0.000000 
Dilution Factor : 1 .OO 
Cycle : 4 

Raw Data File : C:\PenExe\TcWS\VerG. 1 .2\data\amg\GC4\022 103\04803004.raw 
Result File : C:\PenExe\TcWS\VerG. 1 .2\data\amg\GC4\022103\04803004. rst 
lnst Method : C:\PenExe\TcWS\VerG.I .2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1 .2\data\amg\GC4\022103\04803004.rst 

Proc Method : C:\PenExe\TcWS\VerG. 1 .2\Methods\ml8hbtn from 
C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022 103\04803004.rst 

Calib Method : C:\PenExe\TcWS\VerG.I .2\Methods\m 18hbtn from 
C:\PenExe\TcWS\VerG. 1 .2\data\amg\GC4\022103\04803004.rst 

Sequence File : C:\PenExe\TcWS\VerG.I .2\sequence\04803.seq 

AUTO-CALIBRATION REPORT 
Updating Method : C:\PenExe\TcWS\VerG. 1 .2\Methods\ml8hbtn,mth 
Calibration performed at level: 2 
Values will replace previous averages in the method 
Retention times in the method will be updated 
Reported response values are the method averages. 

Calibration Status 
Component CO C1 C2 C3 rA2 Status 

-- 

Hexane -207304.763644 32041.072288 - -- 0.989587 18 
Benzene 701058.91 1694 17155.383774 - -- 0.879555 18 
Toluene 668634.171413 18320.923824 -- --- 0.914392 18 
Naphthalene -75470.521930 8053.271491 --- - 0.923947 18 

Calibration Status Explanations 
18 = Component calibrated successfully 
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Software Version : 6.1 .2.0.1:D19 
Operator : amg 
Sample Number : 003 
Autosampler : NONE 
Instrument Name : Varian 4 
Interface Serial # : 1168573805 
Delay Time : 0.00 min 
Sampling Rate : 1.0000 ptsls 
Volume Injected : 1.000000 mL 
Sample Amount : 1.0000 
Data Acquisition Time : 2/21/03 3:22:01 PM 

Date : 2/21/03 3:42: 12 PM 
Sample Name : 100ppm 
Study : 04803 
RackNial : 010 
Channel : A 
N D  mV Range : 1000 
End Time : 20.00 min 

Area Reject : 0.000000 
Dilution Factor : 1 .OO 
Cycle : 3 

Raw Data File : C:\PenExe\TcWS\Ver6_ 1.2\data\amg\GC4\022 103\04803003.raw 
Result File : C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022103\04803003.rst 
Inst Method : C:\PenExe\TcWS\VerG. 1.2\Methods\mI 8hbtn from 
C:\PenExe\TcWS\Ver6. 1 .2\data\amg\GC4\022103\04803003.rst 

Proc Method : C:\PenExe\TcWS\VerG. 1.2\Methods\m 18h btn from 
C:\PenExe\TcWS\VerG. 1 .2\data\amg\GC4\022103\04803003.rst 

Calib Method : C:\PenExe\TcWS\Ver6.1 .2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022 103\04803003.rst 

Sequence File : C:\PenExe\TcWS\VerG. 1 .2\sequence\04803.seq 

AUTO-CALIBRATION REPORT 
Updating Method : C:\PenExe\TcWS\VerG. 1 .2\Methods\ml8hbtn.mth 
Calibration performed at level: 3 -.I. . 
Values will be averaged with previous runs in the method 
Retention times in the method will be updated 
Reported response values are the method averages. 

Calibration Status 
Component CO C1 C2 C3 rA2 Status 

-- 

Hexane -880289.848870 36247.229071 - - 0.859329 18 
Benzene 2390352.654657 4427.8281 76 - --- 0.01 5899 18 
Toluene 241 1965.477582 7425.103161 - --- 0.032165 18 
Naphthalene -217072.6271 93 8938.284649 --- - 0.81 3122 18 

Calibration Status Explanations 
18 = Component calibrated successfully 
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Software Version : 6.1.2.0.1:D19 
Operator : amg 
Sample Number : 002 
Autosampler : NONE 
Instrument Name : Varian 4 
Interface Serial # : 1168573805 
Delay Time : 0.00 min 
Sampling Rate : 1.0000 pts/s 
Volume Injected : 1.000000 mL 
Sample Amount : 1.0000 
Data Acquisition Time : 2/21/03 2:58:34 PM 

Date : 2/21/03 3:18:46 PM 
Sample Name : 100ppm 
Study : 04803 
RackNial : 010 
Channel : A 
AID mV Range : 1000 
End Time : 20.00 min 

Area Reject : 0.000000 
Dilution Factor : 1 .OO 
Cycle : 2 

Raw Data File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803002.raw 
Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803002.rst 
Inst Method : C:\PenExe\TcWS\VerG. 1.2\Methods\mI 8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803002.rst 

Proc Method : C:\PenExe\TcWS\VerG. 1.2\Methods\mI 8hbtn from 
C:\PenExe\TcWS\Ver6. 1.2\data\amg\GC4\022103\04803002.rst 

Calib Method : C:\PenExe\TcWS\VerG. 1.2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803002.rst 

Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

AUTO-CALIBRATION REPORT 
Updating Method : C:\PenExe\TcWS\VerG. 1.2\Methods\m 18hbtn.mth 
Calibration performed at level: 3 
Values will be averaged with previous runs in the method 
Retention times in the method will be updated 
Reported response values are the method averages. 

Calibration Status 
Component CO C1 C2 C3 rA2 Status 

-- 

Hexane -833784.226500 34332.291679 - - 0.803279 18 
Benzene 2317075.746334 7445.1 12636 --- - 0.039158 18 
Toluene 22361 81 .076075 14663.284399 - - 0.091209 18 

' Naphthalene -2371 47.631 148 9764.902459 --- --- 0.803279 18 

Calibration Status Explanations 
18 = Component calibrated successfully 
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Software Version : 6.1.2.0.1:D19 
Operator : amg 
Sample Number : 001 
Autosampler : NONE 
Instrument Name : Varian 4 
Interface Serial # : 1168573805 
Delay Time : 0.00 min 
Sampling Rate : 1.0000 pts/s 
Volume Injected : 1.000000 mL 
Sample Amount : 1.0000 
Data Acquisition Time : 2/21/03 2:34:20 PM 

Date : 2/21/03 2:53:42 PM 
Sample Name : 100ppm 
Study : 04803 
RackNial : 010 
Channel : A 
AID mV Range : 1000 
End Time : 19.17 min 

Area Reject : 0.000000 
Dilution Factor : 1 .OO 
Cycle : 1 

Raw Data File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803001 .raw 
Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803001 .rst 
lnst Method : C:\PenExe\TcWS\VerG. 1.2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803001 .rst 

Proc Method : C:\PenExe\TcWS\VerG.I .2\Methods\ml8hbtn from 
C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803001 .rst 

Calib Method : C:\PenExe\TcWS\VerG. 1.2\Methods\m l8hbtn from 
C:\PenExe\TcWS\VerG. 1,2\data\amg\GC4\022103\04803001 .rst 

Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

AUTO-CALIBRATION REPORT 
Updating Method : C:\PenExe\TcWS\VerG.I .2\Methods\m18hbtn.mth 
Calibration performed at level: 3 
Values will replace previous averages in the method 
Retention times in the method will be updated 
Reported response values are the method averages. 

Calibration Status 
Component CO C1 C2 C3 rA2 Status 

-- 

Hexane 0.000000 0.000000 - --- 0.000000 2 
Benzene 2136936.915237 14862.593917 - - 0.1 14142 18 
Toluene 1 136242.028787 59954.892229 --- - 0.8631 60 2 
Naphthalene 0.000000 0.000000 - - 0.000000 2 

Calibration Status Explanations 
2 = Component not calibrated: Was not found in peaklgroup list 

18 = Component calibrated successfully 
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Software Version : 6.1.2.0.1 : D l  9 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

-- 

Date : 2/21/03 12:50:05 PM 
Data Acquisition Time : 2/21 103 12:2 1 :28 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1 .OOOOOO 

Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\011503\02903031 .rst 
Sequence File : C:\PenExe\TcWS\Ver6.1 .2\sequence\02903.seq 

1 i 1 1 I 1 7 l l l I l l T 1 ~ ~  6 T I q o  I 16 , 2 4 1 '2 14 18 20 ' 22 24 26 2'8 

Time lminl 

THC as Toluene 
Peak Component Time Area ppm 

# Name [min] [uV*sec] Amount 

1 25.241 721 .OO 0.0177 

721 .OO 0.0177 
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Software Version : 6.1.2.0.1 : D l  9 
Sample Name : '50 ppr- 
Instrument Name : Varian 4 
RacktVial : 010 
Sample Amount : 1.000000 
Cycle 

-- 

Date : 2/25/03 10:34:29 AM 
Data Acquisition Time : 2/25/03 10: l4:26 AM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803022.rst 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

Time lminl 

Method' 18 
Peak Component 

# Name 
Time 
[min] 

Area 
[uV*sec] 

PPm 
Amount 

1 
2 
3 
4 
5 
6 
7 Hexane 
8 
9 Benzene 

10 Toluene 
11 

14 11.566 1218.18 0.0299 
15 12.643 1256.50 0.0309 
16 13.720 638.29 0.01 57 
17 14.176 3600.21 0.0884 
18 Naphthalene 15.703 2061 02.97 16.1848 

4221956.97 165.3168 
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Software Version : 6.1.2.0.1 : D l  9 
Sample Name : 5Dppm 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle : 10 

Date : 2/28/03 1 1 :53:32 AM 
Data Acquisition Time : 2/28/03 1 1 :33:22 AM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022103\04803040.rst 
Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

Time iminl 

Method' 18 - 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 0.111 153.00 0.0038 
2 3.791 11 24.69 0.0276 
3 4.025 132.31 0.0032 
4 4.348 223.99 0.0055 
5 4.973 255.00 0.0063 
6 5. 136 5710.67 0.1402 
7 5.299 9338.35 0.2293 
8 Hexane 5.425 1595502.47 51.6285 
9 5.988 50220.00 1 .2330 

10 Benzene 6.847 11 33147.00 47.9264 
11 Toluene 8.305 1314948.00 50.621 3 
12 9.606 123.00 0.0030 
13 11.523 96.00 0.0024 
14 12.637 211.00 0.0052 
15 14.177 420.00 0.01 03 
16 Naphthalene 15.686 760634.72 81.6341 
17 16.106 7999.00 0.1 964 

4880239.22 233.6765 



Page 1 of 1 

Software Version : 6.1.2.0.1 : D l  9 
Sample Name : mt 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 2/28/03 10:24:39 AM 
Data Acquisition Time : 2/28/03 10:05:24 AM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6.1 .Z\data\arng\GC4\022 103\04803039.rst 
Sequence File : C:\PenExe\TcWS\Ver6.1 .Z\sequence\04803.~eq 

Peak Component Time Area PPm 
# Name [min] [uV*sec] Amount 

1 8.966 73.50 0.0018 
2 10.376 1537.00 0.0377 ' 

3 Naphthalene 16.094 274.56 -1 1 .Z953 
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Software Version : 6.1.2.0.1 : D l 9  
Sample Name : Wrn 
Instrument Name : Var~an 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 2/24/03 3:36:46 PM 
Data Acquisition Time : 2/24/03 3: 18: 12 PM 
Channel : A 
Operator : amg . 

Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\VerG. 1.2\data\amg\GC4\022103\04803014.rst 
Sequence File : C:\PenExe\TcWS\Ver6.1 .2\sequence\04803.~eq 

Peak Component 
# Name 

1 
2 
3 
4 
5 
6 Hexane 
7 
8 Benzene 
9 Toluene 

10 
11 
12 
13 
14 

Time Area 
[min] [uV*sec] 

3.81 1 2945.90 
4.037 1 1 19.60 
4.971 359.50 
5.146 6053.91 
5.305 9280.48 
5.435 1615812.19 
5.997 120348.00 
6.851 1 16291 3.43 
8.306 1302241.50 
9.625 280.92 
9.672 1306.58 

10.467 324.50 
1 1.494 4025.50 
12.649 549.00 

PPm 
Amount 

17 Naphthalene 15.684 803763.22 11 8.7669 

5032075.72 276.0556 
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Software Version : 6.1.2.0.1:D19 
Sample Name : 
Instrument Name : Varian 4 
RackNiaI : 010 
Sample Amount : 1.000000 
Cycle 

Date : 2/25/03 1 0:02:50 AM 
Data Acquisition Time : 2/25/03 9:42:48 AM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022103\04803021 .rst 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

T~me lminl 

Method ' 1'8 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 Toluene 8.687 635.00 1.2983 
2 9.897 927.00 0.0228 
3 Naphthalene 15.700 11 83.21 -18.9875 
4 16.413 26.67 0.0007 
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Software Version : 6.1.2.0.1:D19 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

Date : 2/24/03 1:15:01 PM 
Data Acquisition Time : 2/24/03 l2:54:52 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6.1.2\data\amg\GC4\022 1 O3\04803O 12. rst 
Sequence File : C:\PenExe\TcWS\Ver6. 1.2\sequence\04803.seq 

Time [min] 

Peak Component Time Area 
Method 18 

PPm 
# Name [min] [uV*sec] Amount 

1 3.791 4192.41 0.1029 
2 4.033 1226.59 0.0301 
3 4.375 91.00 0.0022 
4 4.661 127.50 0.0031 
5 4.986 242.50 0.0060 
6 5.147 6 192.20 0.1520 
7 5.306 9393.80 0.2306 
8 Hexane 5.437 1495735.42 48.0477 
9 6.000 7837 1 .OO 1.9242 

10 6.529 15721.37 0.3860 
11 Benzene 6.854 971 598.72 41.631 9 
12 Toluene 8.313 925912.50 37.1289 
13 9.617 106.00 0.0026 
14 12.653 407.00 0.01 00 
15 13.712 455.00 0.01 12 
16 14.203 701 .OO 0.0172 
17 Naphthalene 15.707 60278.96 -8.8444 

3570752.96 120.8425 
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Software Version : 6.1.2.0.1 : D l  9 
Sample Name : 
Instrument Name : Varian 4 
RackNial : 010 
Sample Amount : 1.000000 
Cycle 

- -- 

Date : 2/24/03 12:42:41 PM 
Data Acquisition Time . 2/24/03 l2:22:33 PM 
Channel : A 
Operator : amg 
Dilution Factor : 1.000000 

Result File : C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022103\04803011 .rst 
Sequence File : C:\PenExe\TcWS\VerG. 1.2\sequence\04803.seq 

Peak Component 
# Name 

1 
2 
3 
4 
5 
6 
7 Hexane 
8 
9 

10 Benzene 
11 Toluene 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 Naphthalene 
22 

Time [rnin] 

Method 18 
Time Area PPm 
[min] [uV*sec] Amount 

3.796 4763.53 0.1 170 
4.038 1420.47 0.0349 
4.358 200.00 0.0049 
4.984 652.52 0.0160 
5.140 6364.56 0.1563 
5.302 10185.39 0.2501 
5.431 1545606.61 49.8214 
5.990 66765.00 1.6393 
6.523 10261.61 0.2520 
6.847 992442.32 42.5056 
8.301 9891 81 .OO 39.5789 
9.206 1866.00 0.0458 
9.602 67.00 0.0016 

10.022 653.00 0.0160 
10.483 178.00 0.0044 
11.283 389.00 0.0096 
11.500 970.00 0.0238 
12.617 1575.50 0.0387 
13.705 1521.89 0.0374 
14.150 3789.61 0.0930 
15.686 1 08659.56 -0.5403 
16.843 340.00 0.0083 

3747852.56 134.1 I 4 6  



Page 1 of 1 
-- ----A- .. -. - 

Software Version : 6.1.2.0.1:D19 Date : 2/24/03 12:20:09 PM 
Sample Name : Data Acquisition Time : 2/24/03 11 :59:59 AM 
Instrument Name : Varian 4 Channel : A 
RackNial : O/O Operator : amg 
Sample Amount : 1.000000 Dilution Factor : 1.000000 
Cycle 

Result File : C:\PenExe\TcWS\Ver6.1 .2\data\amg\GC4\022103\0480301 O.rst 
Sequence File : C:\PenExe\TcWS\VerG. 1 .2\sequence\04803.seq 

Time [min] 

Method 18 
Peak Component Time Area PPm 

# Name [min] [uV*sec] Amount 

1 0.833 5807.00 0.1426 
2 10.489 2522.00 0.061 9 
3 Naphthalene 16.152 678.82 -19.0741 
4 16.439 9.09 0.0002 

901 6.92 -1 8.8694 



Chain-Of-Custody 



( f k o r n p o n y  Nomr - 963 CONCORD DRIVE 
Analysis Request / 

MEDINA, OHIO 44256 Environmental Services 
(330) 723-0552 

SAMPLING & ANALYTICAL MANAGEMENT, INC FAX (330) 723-0645 Chain of Custody 
-1 Please Print. Inrtructions on reverse side corres~ond with circled numbers Page I of \ 

1 Indicate state where samples were collected: 

/ compliance& Non-Compliance O 
I 

Sample Identification (9 Dale T m e  
Collected Collected 

\., , 
Turnaround Time Requested (TAT) ipIrorr clrrlei Normal Rush 

[Rush TAT I S  subject to 

Date results are needed 

Rush results requested by [pleas? circle) Fox Mall 



Cornpony Nome 963 CONCORD DRIVE Analysis Request / 
R e p r l  Addreri 

MEDINA, OHIO 44256 Environmental Services 
B h g  Addre,, 

(330) 723-0552 
SAMPLING & ANALYTICAL MANAGEMENT, INC FAX (330) 723-0645 Chain of Custody 

/ Please Print. Instructions on reverse side correspond with circled numbers Page j of 

4 Analysis Requested 

LT 7/ / / lr / / 

I I 
Phone 

- 
For Matrix 

i nd~co te  state whe re  samples we re  col lected: 

c o m p l i a n c e s  Non-Compl iance i3 

Sample Identification 
Date Time 

Collected Collected 

I \- La 
Turnaround Time Requested (TAT1 I ~ I ~ O S .  c,,c1~1 Nairnai Rush 

(Rush TAT 1s sublect to 

Dole results ore needed 

Rush results requested by (pleose c~rcle) Fox Mnii 

1 Fox# -. - 

1 I 
I - 

'Canister Pressure / Vacuum I 
-2 

Frnn R r c r  1 I -- 
?ece~ved by ! 

i I I 
! 

Time 

-- , 

ielinquished by  Date / Tme 

Date 

-- -- 

D O ~  Time 

- -. - - - -. -. - - - 
Relinquished by 



METALS ANALYSIS 



TEST REPORT 
Page 1 of 8 

3/11/03 

A SORENSON COMPANY 

Submitted To: Michelle LaLiberty 
SAM1 
318 N. Harmony Street 
Medina, OH 44256 

Reference Data: 
Client Sample No.: 

P.O. No.: 
Sample Location: 
Sample Type: 
Method Reference: 
DCL Set ID No.: 
DCL Sample ID No.: 
Sample Receipt Date: 

-Preparation Date: 
Analysis Date: 
Analytical Instruments: 

Metals 
SDI-M29-RlA,B,C,F through 
SDI-M29-Blank#1,2,3,4 
03-T-201 
G/SA 03-T-201 
~ilter/~esidue/Liquid 
Method 29 
03-S-0856 
03-05199 through 03-05202 
2/25/2003 
03/04-07/03 
03/04-10/03 
Metals: Perkin Elmer 3000XL ICP 
Mercury: CETAC Mercury Analyzer M 

The samples were prepared and analyzed in accordance with method 29 
Sample condition was acceptable upon receipt except where noted. 

The results are provided in the enclosed data table. Results relate 
only to the items tested and are not blank corrected. 

This report shall not be reproduced except in full, without the 
written approval of the laboratory. 

Chris Baugues 
Stephanie Wilcox 
Analyst 

CINCINNATI OFFICE 
4388 GLENDALE-MILFORD ROAD 
CINCINNATI, OHIO 45242-3706 
513 733-5336. FAX 513 733-5347 

V Reviewer 

WEST COAST OFFICE 
11 SANTA YORMA COURT 
NOVATO, CALIFORNIA 94945 
800 280-8071, FAX 415 893-9469 

LWDING ANALYTICAL CHEMISTRY INTO THE 21 ST CENTURYSu 



C l i e n t  # I 
SDI - M 2  9 - 

TEST REPORT 
Page 2 of 8 

0 3 - S - 0 8 5 6  

Container Volumes (mL) 

DCL # Container  Conta iner  Conta iner  Container  Container  
2 3 4 5 A 5  B 

03 -05199 - - 4 2 5 .  2 3 4 .  4 1 5 .  



TEST REPORT 
Page. 3 of 8 
03-S-0856 

Fraction 1 Results 

yg/s=ple 

RPL 

10. 
10. 
10. 

10. 
10. 
10. 

Cobalt 
Copper 

SDI -M2 9 - 
Blank#1,2,3,4 

03 -05202 

ND 
ND 
ND 
ND 
ND 
ND 

Lead 
Manganese 

SDI -M2 9 - 
R3A,B,C,F 
03 -05201 

ND 
ND 
ND 
ND 
ND 
ND 

Client # 

DCL # 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

ND 
ND 

Mercury 
Nickel 

ND 
ND 

Phosphorus 
Selenium 

SDI -M2 9 - 
RlA,B,C,F 
03-05199 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 

L 

Silver 
Thallium 

SDI-M29- 
R2A,BfC,F 
03 -05200 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 

I I I I I 

ND 
ND 

ND 
ND 

ND 
ND 

Zinc 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND indicates not detected at or above the Reporting Limit (RPL). 

10. 
10. 

ND 
ND 

ND 
ND 

32. 

10. 
10. 

ND 

ND 
ND 
37. 30. 

0.1 

ND 
ND 

14. I [ 10. 

10. 
10. 

1 

ND 
ND 

ND 

10. 
10. 

10. 



TEST REPORT 
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03-5-0856 

Fraction 1 QC Results 

1 Client # I . I % Recovery I 

I Antimony I ND I 102. I 1 I 1 10. 1 
DCL # ( Lab Blank 1 LCS I RPL 

Arsenic 
Barium 

Beryl 1 ium 
Cadmium 
Chromium 
Cobalt 
Copper 

ND 
ND 
ND 
ND 
ND 

Lead 
Manqanese 

ND 
ND 

Mercury 
Nickel 

99. 
100. 
97. 

102. 
99. 

ND 
ND 

Phosphorus 
Selenium 

10. 

10. 

10. 

10. 
10. 

101. 
101. 

ND 
ND 

10. 

10. 
101. 
99. 

ND 
ND 

Silver 
Thallium 
Zinc 

10. 
10. 

112. 
102. 

ND indicates not detected-at or above the Reporting Limit (RPL). 
LCS = laboratory control sample. 

50. 
108. 
112. 

ND 
ND 
ND 

0.1 

10. 
- 

97. 

10. 
10. 

10. 

1 10. 
1 10. 



TEST REPOEiT 
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03-5-0856 

Fraction 2 Results 

I Barium I ND 1 ND 1 ND I ND I 1 100. 1 

Antimony 
Arsenic 

SDI-M29- 
Blank#1,2,3,4 

03-05202 

SDI -M2 9 - 
R3A,B,C,F 
03-05201 

Client # 

DCL # RPL 
ND 
ND 

I I I I t I 

SDI-M29- 
RlA,B,C, F 
03-05199 

Cadmium 
Chromium 

SDI -M2 9 - 
R2A,B,C,F 
03-05200 

ND 
ND 

1 4.0 Beryllium I ND 

Cobalt 
Copper 
Lead 

Manqanese 

ND 
ND 

ND 

ND 
ND 

Mercury 
Nickel 

Zinc 190. 200. 120. ND 1 50. 1 
ND indicates not detected at or abovee the Reporting ~ i m i t  (RPL) . 

ND 
ND 

ND . 
ND 

ND 
ND 

11. 

61. 

Phosphorus 
Selenium 
Silver 
Thall ium 

ND 

ND 
5.0 

10. 

ND 
ND 
ND 
ND 

19. 
ND 

30. 

ND 

19. 

110. 

ND 
ND 
ND 
ND 

ND 
ND 

22. 
ND 

ND 

13. 

88. 

ND 
ND 
ND 
ND 

50. 

ND 
ND 

43. 
ND 

50. 
25. 

ND 
ND 

ND 
ND 
ND 
ND 

10. 
15. 

ND 
ND 

5. 
40. 

ND 
ND 
ND 
ND 

50. 
30. 
10. 
30. 



TEST REPORT 
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03-S-0856 

Fraction 2 QC Results 

pg/sample 

Cadmium 
Chromium 
Cobalt 
Copper 
Lead 

Manganese 
Mercury 
Nickel 

Phosphorus 
Selenium 
Silver 

Thal 1 ium 
Zinc 

ND indicates not detected at or above the Reporting Limit (RPL). 
LCS stands for laboratory control sample; MS stands for matrix spike; MSD 
stands for matrix spike duplicate. 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

96. 
93. 
95. 
95. 

95. 
93. 
96. 
95. 

- 

98. 
94. 
99. 
97. 

103. 
100. 
102. 
105. 

102. 
97. 
96. 
100. 

- 

98. 
101. 
94. 
103. 

104. 
101. 
103. 
107. 

104. 
103. 
91. 
102. 

- 

99. 
103. 
100. 
104. 

5.0 
10. 
50. 
25. 

10. 
15. 
10. 
40. 
50. 
30. 
10. 
30. 
50. 
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03-S-0856 

Fraction 3A Results 

L I I I I I 

ND indicates not detected at or above the Reporting Limit (RPL). 

RPL 
I I 

Fraction 3A QC Results 

SDI -M2 9 - 
Blank#1,2,3,4 

03-05202 

Client # 

DCL # 
I 1.0 

SDI-M29- 
R2A,B,C,F . 
03-05200 

SDI-M29- 
RlA,B,C, F 
03-05199 

Mercury I ND 

I Client # I I % Recovery I 

LCS = laboratory control sample. 

SDI -M2 9 - 
R3A,B,C1F 
03-05201 

ND ND 

I 
DCL # 
Mercury 

Fraction 3B Results 

ND 

ND indicates not detected at or above the Reporting Limit (RPL). 

Lab Blank 

ND 

Fraction 3B QC Results 

Client # 

DCL # 
Mercury 

LCS 

96. 

RPL 

1.0 

ND indicates not detected at or above the Reporting Limit (RPL). 

SDI-M29- 
RIA, B, C, F 
03-05199 

ND 

Client # 
DCL # 
Mercury 

SDI-M29- 
R2A,B,C,F 
03-05200 

3 . 3  

ND indicates not detected at or above the Reporting Limit (RPL). 
LCS = laboratory control sample. 

' 

Lab Blank 

ND 

SDI -M2 9 - 
R3A,B,C,F 
03-05201 

ND 

% Recovery 
LCS 

96. 

RPL 

10. 

SDI -M2 9 - 
Blank#1,2,3,4 

03-05202 

ND 
RPL 

2.0 
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03-S-0856 

Fraction 3C Results 

1 Client # ( SDI-M29- I SDI-M29- I SDI-M29- I SDI -M2 9 - 

I I I 1 I I 

Mercury I 1.4 5.5 3.1 ND I 1.0 / 

1 

DCL # 

ND indicates not detected at or above the Reporting Limit (RPL) . 

Fraction 3C QC Results 

RlA,B,C,F 
03-05199 

LCS = laboratory control sample. 

R2A,B, C, F 
03-05200 

Client # 
DCL # 

Mercury 

Chris Baugues 
Stephanie Wilcox 
Analyst 

Reviewer 

R3A,B,C,F 
03-05201 

ND indicates not detected at or above the Reporting Limit (RPL). 

Lab Blank 

ND 

Blank#1,2,3,4 
03-05202 

% Recovery 

LCS 

96. 

RPL 

RPL 

1.0 
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-A iY - '7 

,-' (... . 3 -' 

'.;:cm...., I -.me Fh3 CONCORD Dfii'qE 
So,-, 1. 

- 
1 Repor1 Addre,, 

MEDIN,4, GHiO 44256 Environmental Services 
i 9111h5 hddrerr 

(330) 723-0552 
FAX (330) 723-0645 Chain of Custody 

/ I nd ica te  state where sornpies were  collected: 

Comp l i ance  @ Non-Compl lonce 0 

Sample ldentif icution (3 . -Do.te Time 
Collected Collectec 

I 

Turnaround Time Requested (TAT] [pieose circle) Normal Rush 

(RushTAT is subject to SAM1 opprovol ond surcharge.) 

Time I Re&~ved by- / Date 

Dote results ore needed: 

Rush results requested hy [pleose circle) Fox Moi l  

Relinqu~shed by: Dote 

- ~ 

Relinquished by: Date Time Recewed by I be 

Relinquished by Dote Time 1 Received by: ( Date Time 1 





HCHO ANALYSIS 



L A B O R A T O R I E S  

A SORENSOH COMPANY 

Submi t ted To : 
Michelle LaLiberty 
SAM1 
318 N. Harmony Street 
Medina, OH 
44256 

Reference Data: 
Sample Location: 
Sample Type: 
Client Sample No.: 
PO # :  
Method Reference: 
Sample Set ID#: 
DATACHEM Lab No.: 
Sample Receipt Date: 
Analysis Date : 

Formaldehyde 
G/SA 03-T-201 
Water 
SDI-M316-R1 through 
03-T-201 
EPA 316 
03-W-0856 
03-05203 through 03 
2/25/2003 
3/7/2003 

TEST REPORT 
Page 1 of 2 

3/10/03 

Sample condition was acceptable upon receipt except were noted. 

The samples were prepared in accordance with EPA method 316 and 
analyzed using a Milton Roy Spectronic 21D spectrophotometer at a 
wavelength of 570 nm. 

The results are provided in the enclosed data table. Results 
relate only to the items tested and are blank corrected where noted. 

This report shall not be reproduced except in full, without the 
written approval of the laboratory. 

Rob Nieman 
Analyst 

CINCINNATI OFFICE 
4388 GLENDALE-MILFORD ROAD 
CINCINNATI, OHIO 45242-3706 
51 3 733-5336, FAX 51 3 733-5347 

Reviewer 

WEST COAST OFFICE 
11 SANTA YORMA COURT 
NOVATO, CALIFORNIA 94945 
800 280-3071, FAX 415 893-9469 

LEADING ANALYWAL CHEMISTRY INTO THE 21ST CENTURYSU 



TEST REPORT 
Page 2 of 2 
03-W-0856 

Results 
Formaldehyde 

Rob Niernan 
Analyst 

Reviewer 

Client # 

SDI-M316-R1 
SDI-M316-R2 
SDI-M316-R3 

SDI-M316-Blank 

EQL 
ND indicates not detected at or above the estimated quantitation 
limit (EQL) . 

Sample Volume (ml) 

470. 
460. 
480. 
460. 

DCL # 

03-05203 
03-05204 
03-05205 
03-05206 

W / m l  
ND 
ND 
ND 
ND 

0.25 





APPENDIX D 

REAGENT CERTIFICATIONS AND MATERIAL SAFETY DATA 



ACETONE 



pure" Brand 

ITEM : ACETONE (ACS/HPLC/GC) 
CATALOG #: 830-033 
LOT : MOO9 KXAE 

TESTS 

ASSAY 

COLOR 

TITRATABLE ACID 

TITRATABLE BASE 

RESIDUE AFTER EVAPORATION 

SOLUBILITY IN WATER 

ALDEHYDE 

OPTICAL ABSORBANCE 
330 nm 
340 nm 
400-350 nm 

SUBSTANCES REDUCING KMn04 

ISOPROPYL ALCOHOL 

METHANOL 

WATER 

REFRACTIVE INDEX AT 2 5 O ~  

EXTRACTION-CONCENTRATION SUITABILITY 
GC-ECD 

FLUORESCENCE IMPURITIES 

LIMITS 

99.5% Min. 

APHA 10 Max. 

0.0003 meq/g Max. 

0.0006 meq/g Max. 

0.0001% Max. 

To Pass Test 

0.002% Max. 

1.00 Max. 
0.06 Max. 
0.01 Max. 

To Pass Test 

0.05% Max. 

0.05% Max. 

0.5% Max. 

1.3565 - 1.3590 

10 ng/L single 
impurity Max. 

1.0 ppb Max. 

/ 
Signed A- 

Quality Control Dept. 

Manulaclured lor a Curtin Matheson Scientific, Inc. 
CMS 9999 Veterans Memonal Drive \Y@ Houston Texas 77038 





ACETONE 

PRODUCT IDENTIFICATION: 

Kccp away fcom hat ,  spark and flame 
k c p  cootaincr c k d .  
Use wch adcquatc wn~ilation. 
wash thoroughly ailer handling 
.-\wid breathing wpor. 
A w d  m n t a c ~  udb cyu, sktn and clothing. 

EMERGENCY/FIRSTAID 

Solubility: Mtn ibk in aU proponloclr m warcr 

hi l ing Paint: 56SC (l33.PF) 

Mdting Poiof: - 9 X  (-lWF) 

Vapor Dcnwcy (Air= I). 10 

Vapor Presurr (mm Hg): 403 @ 39S0C (10373 

SECIION 2 Fire end E x ~ I w i o n  Infurmation 

Fire: 
flammable liquid! 
Rash piat:-18°C (041 closcd cup 
.\utoipction rcmptralurc: W C  (869'F) 
flammable Itunits in &ir, 9 by mlumc: 
lel: 26  wl:lZB. 

Explosion: 
A b e  flash point. vapor-air mlrturcs arc e l g / o s k  w i t h i n  
flarnmahk I ~ I I S  n o t 4  aboK Vapors can T)uw along sutfarta ro 
dtsranr ignicbn source and flash back. 

Fire Extinguishlag Media: 
Watcr. dry chemical. f m  or carbon dioljdc Water spray may bc 
ured to keep fire crposrd containcn ml. 

Special Information: 
In Ihc event ol  a firc, war  full proteclive clorhing dnd 
NIOSH-approrcd xlfsontarocd brrathing apparatus a?[h full 
( a c c p ~ c  operated in tkc prcsurc  dcrnand or othcr p i l i ~  
prcrsurr modc. Warcr may bc rrsod to flush spills mmy ( ran 
cxpasurcs and lo  dhrc  rpillr l o  n ~ m m a b l e  m i r ~ u r t r .  

Stability: 
SiaMc under ordinary &tioar d LLFL and SIOCZ~C 

Hazmrdous Drcornpositbn Ro&octs 
C a h  d m d c  and carbcm m o w d c  m q  lorn wbcn h a r d  10 

dccompmtton. 

Hazardous Polymeriza t i o c  
Will nod occur. 

Incompatibilities: 
Oidiztng rnirtcnals, chlorolom, albl~cs, a c ~ i s ,  polasslum 
1 - b u 1 o x ~  

SECllON 4 lmak/Soiil Disposal loforrnst iun 

lsdarc or  cnchxc c k  arca of thc lab or spcll Rcmovr. all 
sources o l  lgnttlon C l a n u p  pcrronncl rcqurre prorcc~tw 
clothtng and mspraloiy pmtcctm from v a p M  Conlam and 
rc-I l q u ~ !  for rcclama~lon ahcn ponrblc LPrgcr spdb 
and lo(  st- can be  cdlcctcd as haardous waste and a tom~zcd  

m a su~tabk HCRA a p p M  cornburran chambcr. or ahsoxtd 
w l h  v e m m h e ,  dry sand, eanh or m t l e r  matcnal for 
dqmsal as hazardous ague In a RCRA approved lec l l~ty Do ow 
flush to sewer! 

NFPA Ratings: H a l r h :  I Flammatnlily 3 Ruamry: 0 

A /--FTT\ k T-r- 







D.I. WATER 



ITEM : WATER HPLC 
CATALOG # :  8 3 2 - 4 3 3  
LOT : M332  KTPY 

T E S T S  

R E S I D U E  AFTER EVAPORATION 

P H 

FLUORESCENCE 

S U I T A B I L I T Y  FOR HPLC 

L I M I T S  

0 . 0 0 0 1 %  Max. 

0.1 ppb Quinine 
Equivalent Max. 

To Pass Test 

. /  

signed A- 
Quality Control &$. 

Manulacluled lor 

Curtin Matheson Scientific, Inc. 
CMS 9999 Veterans Mernor~al Drwe 
\yB Houston Texas 77038 



METHYLENE CHLORIDE 

(DICHLOROMETHANE) 



FROM: Fisherscientific TO: Extension PAGES: 2 2 

FISHER SCIENTIFIC CHEMICAL DIVISION 
One Reagent Lane, Fair Lawn, NJ 07Y10 

ANALYTICAL CONTROL LABORATORY ANALYSIS 

Name & Grade: 
METHYLENE CHLORIDE, A. C.S 
Catalog Number: D37 
Lot Number: 963556 
P. 0. / Other Customer ID: 

This is to certify that units of the above mentioned lot number were 
tested and found to comply with the specificati~ns of the grade listed. 
The following arz the actual analytical results obtained: 

APPEARANCE 
ASSAY 
COLOR 
DENS I TY 
EVAPORATION RESIDUE 
FREE HALOGENS 
IDENTIFICATION 
TI TRATABLE ACID 
WATER (H20) 

PASS/FAIL PASS-CLEAR, COLORLESS LIQUID 
% 99. 9000 
APHA 5 
GM/ML 1.3160 
% 0.000'4 
PASS/FA IL PASS 

PASS 
MEQ/GM 0. 00006 
% 0.00'4 

Approved by: Frederick H. Turk, Robert Dowd Edgar E. Hess, 
FL Liquid Supv. FL Dry Supv. BPF Lab Supv. 

NOTE: The data listed is valid for all package sizes of this lot of 
product, expressed as a extension of the catalog number listed above. 
If there are any questions with this certificate, please call 
Chemical Services (option 5) at (800) 388-8355. 







Cali lornla No Signll lcant Rlst  Level: 
CASX 75-09-2: no slgnil icanl r isk level = 50 ug/day 

Eurooean/lnlernatlonal Reaulatlons 
Euro ean Labelmg In  Kc-cordance w l th  EC D~rect lves 

Rarard Svmbols. XN 
Risk Phrases: 

R 40 Posslble rlsks 01 l r rev~rs lb le  etlects. 
Sale ly Phrases: 

S 23 Do not Inhale gas/fumes/vapour/rpray. 
S 24/25 Avold conlacl  w i th  skln and e es 
S 36/37 Wear ru l tab ls  prolecllve clolhrng 'and 
gloves. 

WGK (Water Dan er/Protecllon) 
CAS# 75-08-2: 2 

Canada 
C A W  75-09-2 Is l lsfed on Canada's DSL/NDSL Llsl. 
This roduct has a WHMlS classll lcallon of D IE  D2A. 
-275-09-2  Is l l r l e d  o n  Canada's Inemdlenl  b l r c lo ru re  Llst. 

"" SECTION 16 - ADDITIONAL INFORMATION I"' 

MSDS Creallon Date: 1/11/1995 Revlslon #32 Dale: 9/30/1997 ' 

The Inforrnatlon above Is belleved to be accurate and represenls the best 
In lormal lon currenlly available l o  us. However, we make no warranty 01 
merchsnlabl l l ly  or an other warranly, express or lrnplled. wl th respect l o  
such Inlormallon. a n J w e  assume no l l ab~ l l t y  resull lng l r o m  Its use. Users 
should make lhelr own lnvesllgallons l o  delermlne the sultabll l t  o l  the 
Intormal lon lo r  thelr particular purposes. In no way shal l  Flsher L e  l lable 
lo r  any c la lms losses, or dama e r  o l  any third arly or lo r  los l  pro l l ls  
or any speclal: Indlrect, lnclden!al, consequenllayor exemplar1 
damages, howsoever arlslng, even I I  Flsher has been advlsed 01 
the posslb l l l ly  of  such damages. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



SULFURIC ACID 





C O E  
O w n  2 a 



S a f  e ty  P h r s e e ~  I 

S 2 6  In  c a m e  o f  contact w i t h  eyes, r i n se  i m m e d i a t e l y  ' 
w i t h  p lenty o f  W a t e r  and reek m e d i c a l  a d v i c e .  
9 3 0  N e v e r  add w a t e r  to  thie  p r o d u c t .  
S 4 5  I n  c a m e  o f  accid-t or i f  y o u  feel u n w e l l .  m e e k  
m e d i c a l  a d v i c e  i m m e d i a t e l y  ( s h o w  the label w h e r e  
p o s s i b l e )  

WOK ( W a t e r  D s n g e r / P r o t e c t i o n )  
CABS 7 6 6 4 - 9 3 - 9 ,  a 

U n i t e d  K i n g d o m  O C C U D a t i o n a l  E x p o n u r r  ~ i r n i t ;  
CASQ 7 6 6 4 - 9 3 - 9 8  O E S - U n i t e d  K i n g d o m ,  TWA 1 mg/m3  TwA 

C a n a d a  
CAS#  7 6 6 4 - 9 3 - 9  i e  listed o n  C a n a d a ' s  DSL L i s t .  
T h i s  p r o d u c t  has a WHnIS  c l a r e i f i c a t i o n  of E,  D ~ A .  
CASQ 7 6 6 4 - 9 3 - 9  i n  l i n t d l  on C a n a d a ' n  Inqredi-t D i - c l o s u r e  L i m e .  

E x p o s u r e  L i m i t e  
CAS* 7 6 6 4 - 9 3 ' 9 s  OEL-- R - p u b l i c  of E-~ITWA 
OEL-AUSTRRLIAtTWA 1 m a / m 3  
OEL-BELO1VM:TWA 1 m g / i h ~ s T E I ,  3 rng/m3 
OEL-CZECHOSLOVAXIA I TWA 1 mg/m3  r S T E L  2  m g / m 3  

OEL- JAPAN ITWA 1 m g / m 3  
OEL-THE NETH-NDSITWA 1 mg/m3  
OEL-THE P H I L I P P I N E S i T W A  1 m g / m 3  
OEL-POLANDtTWA 1 m a / m 3  
OEL-RUSSIArSTEL 1 & / m 3 r s k i n  
OEL-SWEDENxTWA 1 mg/m3:STEL 3 mg/m3 
OEL-SW1TZERLAND:TWAA 1 rng/rn31STEL 2 m g / m 3  
OEL-THA1LAND:TWA 1 mg/m3  
OEL-TURKEYzTWA 1 m g / m 3  
OEL- UNITED KINOD0M:TWA 1 mg/m3  . 
O E L  I N  BULGARIA, COLOMBIA, JORDAN, KOREA chock ACCIH TLV 
O E L  I N  NEW ZEALAND, SINOAPORE, VIETNAM check ACCI T L V  

*"* S E C T I O N  1 6  - ADDITIONAL I N F O M T I O N  ++++ 

MSDS c rea t ion  D a t e :  4 / 2 2 / 1 9 9 9  R e v i e i o n  U7 D a t e 1  l l / 2 O / J 0 0 0  

T h e  i n f o r m a t i o n  a b o v e  i r  b-li-ved t o  bs a c c u r a t -  and r -~rer- te  the best 
i n f o r m a t i o n  c u r r ~ t l y  availabl- to  u s .  H o w e v a r ,  w r  make-no w a r r a n t y  of 
m e r c h a n t a b i l i t y  o r  any 0th- w a r r a n t y .  rwrr-r or i m p l i d ,  w i t h  =rep-ct t o  
s u c h  i n f o r m a t i o n ,  and wa a n r u m -  no l i a b i l i t v  r - n u l t i n a  f r o m  its us-. uaara 
should  m a k e  their o w n  i m v r s t + g a t i m a  t o  d-t&minr G e - a u i t a b i ? i t y  of &-- 
i n f o r m a t i o n  f o r  Uleir p a r t i c u l a r  purpor-a. I n  no w a y  s h a l l  the c o m p a n y  be 
l i ab l e  f o r  any c l a i m s ,  lorrrs, o r  damagea o f  any third party or f o r  l o s t  
p r o f  i t a  or any epecial, indirect ,  i n c i d e n t a l ,  consrwential o r  a x a m p l a r y  
damages, h o w e o r v r r  ar is ing.  oven if the COWMY has h e n  advised o f  
the p o s e i b i l i t y  of such d a m a g e e .  ---------------------------------------------------------------------------- 



POTASSIUM PERMANGANATE 



* * * *  M A T E R I A L  S A F E T Y  DATA S U E E T  * * * *  

P o t a m s i u m  P a r m a n g a n a t e  
9 5 2 0  

'*** S E C T I O N  1 - C H a I C k L  PRODUCT AND COMPANY I D 5 N T I F I C A T I O N  * * * *  

[SDS N a m n  r P o t a s s i u m  P s r m a n g a n a t e  
a t a l o g  N u m b r r s  z .. 

A C 1 9 6 7 5 0 2 5 0 ,  A C 2 0 7 7 4 0 2 5 0 ,  9 7 1 9 8 2 - 1 .  5 7 7 6 4 2 .  9 7 7 6 4 5 .  N C 9 5 5 6 4 3 5 ,  N C 9 6 4 8 8 7 9 ,  
N C 9 6 6 7 4 3 3 ,  P 2 7 9 - 2 1 2 ,  P 2 7 9 - 3 ,  P 2 7 9 - 5 0 0 ,  P 2 8 7 - 2 1 2 ,  P 2 8 7 - 5 0 0 .  9 7 2 2 2 4 8 ,  
X X P 2 7 9 1 O K G I  X X P 2 8 7 5 0 K O  

y n o n y m s  r 
P e r m a n g a n i c  A c i d  P o t a a a i u m  s a l t ;  P u r p l e  sa l t !  C h a m e l e o n  M i n e r a l ;  
P e r m a n g a n a t e  of P o t a s h .  

o m p a n y  I d e n t i f i c a t i o n  t Fisher Sci-tif i c  
1 R e a 9 - t  L a n e  
F a i r l a w n ,  N J  0 7 4 1 0  

or informat ian ,  c a l l r  2 0 1 - 7 9 6 - 7 1 0 0  
m e r g e n c y  N u m b e r  I 2 0 1 - 7 9 6 - 7 1 0 0  
or CHEWTREC a s n i a t a n c e ,  c a l l r  8 0 0 - 4 2 4 - 9 3 0 0  
or In te rna t iona l  CHEMTREC a s e i n t a n c e ,  aal ln 7 0 3 - 5 2 7 - 3 8 8 7  

C h e m i c a l  N a m e  E I N E C B X  

a 3 1 - 7 6 0 - 3  

H a z a r d  S y m b o l s r  XN 0 N  
R i s k  P h r a s e s :  2 2  8 5 0 / 5 3  

* * * *  S E C T I O N  3  - HAZ-S I D E N T I F I C A T I O N  ***'  

D D e a r a n c e r  dark p u r p l e .  
s l n g r a r l  S t rong o x i d i z e r .  C o n t a c t  w i t h  o ther  m a t e r i a l  m a y  cause a 
ire. May be h a r m f u l  if a w a l l o w - d .  M a y  cause k i b e y  d a m a g e .  Hay cauoe 
evere resp i ra tory  a n d  d igast ive t rac t  i r r i t a t i o n  w i t h  ~ o e e i b l e  
, u r n = .  M a v  c n u s s  severe eve a n d  akin  i r r i t a t i o n  w i t h  D o s a i b l e  burns .  

btantial  H e a l t h  E f f e c t s  
ey- 1 

C o n t a c t  w i t h  eyes m a y  cause  severe i r r i t a t i o n ,  and possible  eye 
burns .  

S k i n :  
E X p O n U r -  m a y  =aura irri tation and pa-sible burns. 
S k i n  con tac t  can cauae  brown s t a i n a  i n  the area. and possible 
hard-ing o f  the o u t e r  sk in  layar. 

Ingestion l 
H a r m f u l  i f  s w a l l o w e d .  May c a u m e  kidney damage. May c a u r e  severe 
g a s t r o i n t e r t i n a l  t r a c t  i r r i t a t i o n  w i t h  n a u r e a ,  v o m i t i n g  m r a d  p o s m i b l a  
burns. 

Inhalatien r 
C a u s e s  re-iratory tract  i r r i t a t i o n .  

C h r o n i c  r 
P r o l o n g a d  or repaated s k i n  contact  m a y  cauoe d e f a t t i n g  and 
demati ti.. 

**** S E C T I O N  4  - F I R S T  A I D  M E A S W S  * * * *  

E y e e x  
I m m e d i a t e l y  f l u s h  eyes w i t h  p1-ty of w a k e r  f o r  a t  l e a e t  15  m z n u t a e ,  
o c c a s i o n a l l y  l l f t i n g  the U p p e r  and l o w e r  ryalide. O a t  m o d i c a l  a i d  
i m m e d i a t e l y .  D o  NOT a l l o w  v i c t i m  t o  rub pr k e e p  eyes closed. 

sk in  l 
G e t  m e d i c a l  a i d  i m m e d i a t e l y .  I m m d i a t e l y  f l u s h  s k i n  w i t h  p lenty  of 
Soap and w a t e r  f o r  a t  lasee 15 m i n u t e s  w h i l e  r e m o v i n g  c o n t a m i n a t e d  
c lothing and s h o a n .  W a a h  c lo th ing  before rouse .  W a s h  gxpoaed sk in  
throughly w i t h  e o a D  and w a t o r .  

Ingest ion r 
DO NOT induca v o m i t i n g .  I f  v i c c i m  i r  conscious and a l e r t ,  giva 2 - 4  
c u p f u l s  of m i l k  o r  w a t e r .  N e v e r  give anything by m o u t h  t o  an 
unconscious per-on. Q e t  m e d i c a l  a id i m m & i a t e l y .  

Inhalat ion:  
Q - t  m e d i c a l  a i d  i m m e d i a q - l y .  R - o v o  f r o m  exposure  ts F r e s h  a i r  
i m m e d i a t e l y .  If b rea th i~g  $m d i f r i c u l t ,  give oxygen. D o  NOT u se  
m o u t h - t o - m o u t h  resuscitation. If breathing has ceased apply 
a r t i f i c i a l  r e r D i r a t i o n  using O W ~ M  and a m u i c a b l e  m e c h a n i c a l  device 
such as a bag and a m a m k .  

N o t e s  t o  P h y s i c i a n r  
T r e a t  s y m ~ t o m a t i c a l l y  and 

**** B E C T I O N  5 - F I R E  P I O l i T I N O  MEASURES * - * *  

ceneral  Inf orma t i o n z  
S t r o n g  o x i d i z e r .  C o n t a c t  wiw combystiblo m a t s r i a l a  m a y  c a u s e  a 
f i r e .  D u r i n g  a f ir- ,  i r r i d t i n s  Md highly toxic g a m e s  m a y  be 
generated by thrrmal deaamp~nbt%oa~!or,comburti~. w e a r  appropriate  
p r o t e c t i v ~  clothing t o  ~ r r v m t i v = = o n C a c t  w i t h  .skin and eyes. W e a r  a 
s e l f - c o n b i n a d  b r e a t h L n g  a p g s l R a t u m  ( S C J 3 F u ) ~ ~ k o  pnevent c o n t a c L  w r t h  
thermal d s c o m p o r i t i o n  l~r04ugu+,.> s o m e  widizars  m a y  reac t  exp loe iva ly  
w i t h  h y d T o c a r b O n B ( f ~ 1 1 )  - way, b c ~ e l a r a t ~  Ixrrning I f  i n v o l v e d  i n  a 
f i r e .  C a n t a i n a r s  m a y  rx~lodr w h q  i.h*atad. 

E=t inguishing M e d i a  I 

C o o l  c o n t a i n a r m  w i t h  flooc&iL&qnkitiaa or  w a t e r  u n t i l  w e l l  a £  t e r  
f i r e  is  o u t .  For s m a l l  f % r r m ,  do N O T  u-a dry c h e m i c a l s ,  carbon 
dioxide, halon o r  r o a m r .  UQB W*TER O N L Y ,  For large f i r e r s ,  f lood 
f i r e  area w i t h  w a t e r  f r o m  a ,birtancr.. 

'PA R a t i n g ,  ( a n t . )  Iioa1t.h~ 1 1  F l a m m a b i l i t y :  0 )  R e a c t ~ v i t y r  1 

* * * *  S E C T I O N  6  - A C C I D E N T A L  R E L ~ P E  m A S V R B S  *- * -  

Q e n e r a l  I n f O n n a t i O n r  U S ~  P r Q D a r  D e r s o n a l  protective e q u i p m a t  a s  i n d i c a t e d  
i n  saction 8. 

S p i l l s / L e a k s  I 
V a c u u m  or - w e e p  up m a t r r i a l  a n d  plat- i n t o  a a u i t a b l r  d i e u o m a l  
conta iner .  A v o i d  r u n o h f  i n t o  storm m a w e r a  and d i t ches  w h i c h  lead t o  
w a t e r w a y - .  C l r a n  up s p i l l -  i m m r d i a t r l y ,  obsrrving p r e c a u t i o n e  i n  che 
~ r o t o c t i v -  ~ w l p m - t  oreti-.  A v o i d  g - r r a t i n w  dus ty  c o n d i t i o n s .  
P r o v i d e  ven t i l a t ion .  Do no t*g r t  w a t r r  i n r i d -  conta inare .  D o  n o L  u se  
combustible m a t e r i a l -  ruah as p a p u  t c w r l r  t o  claan up s p i l l .  

****  S E C T I O N  7  - HANDLINQ -d S T O R A G E  *** '  

K a n d l i n g  8 - I  I> '3 

W a s h  thoroughly a f t e r  h a n d l i ~ g .  U r e  , w i t h  a d s q u a t e  v a n t i l a t l o n .  
M i n i m i z e  d u e t  generation. a-4, a c c u m . u l a t i o n .  D q  not  get i n  eyaa, on 
s k i n ,  o r  clothing. K e e p  cc&Cainrr t i gh t l y  clored. A v o i d  c o n t a c t  
w i t h  c lo th ing  and other c o t q b u r t i b l e  m a t e r i a l r .  Do not  lngee t  or 
i n h a l e .  D o  no t  a t o r -  nrar c g m a u r t i b l r  m a f e l i a l s .  

storage I 

K e e p  a w a y  f r o m  oources of i g n a t i a n .  Do n o G - s t o r e  near c o m b u a t i h l s  
materials. store i n  a t i gh t l y  clorad container. store i n  a c o o l ,  
d r y ,  w e l l - v e n t i l a t e d  area a w a y  f r o m  i n c o m p a t i b l e  substances. 

* * * *  S E C T I O N  8 - FXXPOSURE C O W R O L S ,  P E R S O N A L  P R O T E C T I O N  ' ***  

lhIginerring C o n e r o l r  i 
F a c i l i t i e s  s to r ing  or u t $ l i p i n g  thi. m a t e r i a l  should  be equipped 
w i t h  a n  e y e w a s h  f a c i l i t y  slid a saf r ty  aha-r. U s e  a d r a w a t e  
v e n t i l a t i o n  t o  k e e p  a i r b o ~ n r  a o n c c n F r q t i c m a  l o w .  

gxporurr L i m i t s  

- - - - - - - - - - - - - - - - - - +- - - - - - - - - - - - - - - - - - - +- - - - - - - - - - - - - - - - - - - +- - - - - - - - - - - - - - - - -  

OSHA V a c a t e d  P E L-  r 
P e r m a n w a r r i c  A c i d  (-00) , P o t r r r + u m  p a l e 8  
f u m e ,  as  - 3  1 m g / m 3  TWA ( l i s t e d  under * *  no n a m e  *') c o m p o u n d s ,  as 
M n z  C  5 m g l m 3  ( l i m e d  und- * *  no n a m e  * * )  

P e r B O n a l  P r o t e c t i v e  E q u i u m s n t  

Eyes : 
W e a r  appropriats p y o t r c t i v e  ryeglasses o r  c h e m i c a l  
s a fe ty  g c g g l r n  ar d e m c r i b e d  by O S H A ' s  eye and face 
protect ion rrguJaei-r i n  2 9  C F R  1 9 1 0 . 1 3 3  o r  E u r o y e a n  
Standard E N 1 6 6 .  

S k i n  ! 
W e a r  a u ~ r o p r i a t -  w l a v s -  t o  prev-t a k i n  e x p o n u r a .  

C l o t h i n g  
W e a r  appropriatr profact ivr  c lo th ing  t o  prevsnt s k i n  
BXDOBUTe. 

C h r m i c a l  N a m e  -------------------- 
P - r m e n g a n i c  A c i d  ( H  
h 0 4 ) .  P o t a s s i u m  Sa 
1 t 

R ~ s p l r a t ~ r ~  I 

F o l l o W  t h r  O S H A  r e m p i r a t o r  regulation- found i n  a 9 C F R  
1 9 1 0  - 1 3 4  o r  E u r o w M  qtandard 5 N  1 4 9 .  A l w a y e  uae a  
N I O S H  or E U ~ O P - n  Standard EN 1 4 9  a ~ ~ r o v e d  r e e ~ i r a t o r  

A C O I H  
----C---'-L'-r----- 
0 . 2  w l m 3  TWA 

( l i s t e d  under **  
no n a m e  * * )  . 

N I O S H  ------------------- 
a- - 3  I m ~ ~ l m 3  

TWA ( l i s t a d  
-8rr * *  no n a m e  

. . 
w h e n  neca.ssar;y,. 

OSHA - F i n a l  P E L 8  - - - - - - - - - - - - - - - - -  
c 5 rnrrlrn3 (Euma) 

( l i e t e d  under 
* *  no n a m e  I.). 

*'** S E C T I O N  9  - P X Y E I W  W CH-CAL P R O P E R T I E S  ' *** 

S o l i d  
dark purple  





The information above in brlirvd to br accurate and rrpreo-ts the best 
information C u r r ~ ~ ~ e l Y  available to Ua. HOW-V-I. WI make no warranty 02 
merchantability or any other warranty, cXpramm or implied, with re=pect to 
such information. and wa asmum- no liability rsrulting from its uee. usere 
should make their own invemtigationn to dotarmine the suitability of the 
information for their particular DUrDOnIe. In no way shall the company bs 
liable for any claims, losPrm, or damagrn of m y  third party or for lost 
profice or any special. indirect, ~~~~~~-1, consepueneial or axemplary 
damages, howooevar ariring. even if the .oompaw has ba- advised of 
ehe possibility of much damage-. .......................................................................................................................................................... 



30% HYDROGEN PEROXIDE 



V WR Scientific 
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HYDROCHLORIC ACID 



* " MATERIAL SAFETY DATA SHEET + " 
H y d r o c h l o r i c  A c i d  3 7 8  S o l u t i o n  
1 5 5  

* * * *  SECTION 1 - CHEMICAL PRODUCT AND COMPANY I D E N T I F I C A T I O N  *+ * *  

DS N a m a e  H y d r o c h l o r i c  A c i d  3 7 %  s o l u t i o n  

n o n y m s  I 
M u r i a t i c  acidr C h l o r o h Y d r i c  acidr H y d r o g e n  chloride r  S p i r i  t s  of aa l  t 

t m p a n y  I d - t i f  i c a t i o n  x P i e h e r  S c i - t i f  i c  
1 R e a u a n t  L a n e  
P a i r l a w n ,  NJ 0 7 4 1 0  

ar i n f o r m a t i o n ,  ca l l  r 2 0 1 - 7 9 6 - 7 1 0 0  
%ergency N u m b e r  t 2 0 1 - 7 9 6 - 7 1 0 0  
r CnEMTRSC aa r i a t ance .  c a l l a  8 0 0 - 4 2 4 - 9 3 0 0  
lr I n t e r n a t i o n a l  CHEMTREC a s m i s t a n c e .  c a l l &  7 0 3 - 5 2 7 - 3 8 8 7  

* * + *  S E C T I O N  2 - COMPOSITION, INFORMATION ON INGREDIENTS +++. 

* * * *  SECTION 3 - HAZARDS I D E N T I F I C A T I O N  +'+* 

Spearancer colorlera t o  s l i g h t  y r l l o w .  
m g r r l  C o r r o e i v o .  H y g r o n c o p i a .  M a y  h h a r m f u l  if r w a l l o w d .  M p y  
#use fe ta l  e f f e c t s  bared u p o n  a n i m a l  rtudias. C a u s e s  eye and akin 
crnr. M a y  caure rovers r r a ~ i r a t o r v  t r ac t  i r r i t a t i o n  w i C h  ~ o a r i b l e  
trns. M& c a u r e  severe digastivr t r ac t  i r r i t a t i o n  with ~ o i a i b l e  
l r n e  . P o a s i b l s  eenei t i z e r  . 
m g r t  O r g a n -  i T e e t h ,  c i r c u l a t o r y  r y r t r m  . 
, t - C i a 1  H e a l t h  E f f m c t r  

eya, 
M a y  c a u e e  irrevrrsiblo eyr i n j u r y .  V a p o r  or  m i r t  m n y  c a u r e  
i r r i t a t i o n  and severe b u r n r .  C o n t a c t F w i a  l iqu id  is corrosive t o  t h e  
eye8 and caueee severs b u r n - .  May c a u r e v ' p a i n f u l  r a n r i t i z a t i o n  t o  
l i g h t .  

Sk in :  
Uay be a b m o r b e d  t h r o u g h  Ur rkin i n  h a r m f u l  a m o u n t - .  May cau-e ekin 
s e n s i t i z a t i o n ,  an a l lergic  r r a c t i o n ,  w h i c h  b e c o m e s  evident u p o n  
r e - r u r p o e u r e  t o  t h i s  m a t e r i a l .  contact w i t h  l i q u i d  i e  c o r r o a i v r  and 
cauras esvarr b u r n s  a n d  u l c e r a t i o n .  

I n g e e t i o n  r 
M a y  c a u s e  c i r c u l a t o r y  ryrt- f a i l u r r .  C a u r e r  rrvorr dieeat ive t r a c t  
b u r n =  w i t h  a b d o m i n a l  p a i n ,  v o m i t i n g ,  and porrible death. M a y  c a u s e  
corrori- and p e r m a n r t  t i e r u r  destruction of the e r 0 p h a p v . m  and 
digrrt ive t race .  May br harmful i t ,  s w a l l m v r d .  

Inha la t ion .  
M a y  cause rovere i r r i t a t i o n  of thr rrrpirWcory t r ac t  w i t h  roro 
t h r o a t ,  c o u g h i n g .  shortnmar o f  breath and dslayed lung e d e m a .  C a u s e e  
c h e m i c a l  b u r n s  t o  the rerpiraeory t ract .  E x D o r u r e  t o  thr m i r t  and 
vapor m a y  eroae axporrd teach. C a u a r s  c o r r o a i v r  ac t ion on the m u c o u s  
m e m b r a n e s .  

C h r o n i c  : 
P r o l o n g e d  o r  repeated s k i n  c o n t a c 4 , m a y  cause d e r m a t i t i s .  R e p e a t e d  
a x D o e u r a  m a y  c a u a r  e r o s i o n  of trrth. M a y  c a u s r  f e t a l  o f f e c t e .  
L a b o r a t o r y  a x p s r i m - t r  have r e s u l t e d  i n  m u t a g - i c  effects .  P r o l o n g e d  ' 
e x p o s u r r  m a y  c a u s e  c o n j u n c t i v i  t i e ,  p h o t o o s n a  i t i z a t i o n ,  a n d  possible 
bl i n & m r s .  

"+' SECTION 4  - F I R S T  A I D  KEASURES "** 

Eyes I 

O o t  m e d i c a l  a i d  i m m r d i a t e l y .  D o  NOT a l l o w  v i c t i m  t o  rub o r  kaap eye0 
c l o n e d .  E x t - a i v e  i r r i g a t i o n  w i t h  w a t e r  is required ( a t  l e a s t  3 0  
m i n u t s o ) .  SPEEDY ACTION I S  C R I T I C A L 1  

skin 8 

Q r t  m e d i c a l  a i d  i m m e d i a h r l y .  X m m r d i a t e l y  f l u s h  r k i n  w i t h  p l en ty  of 
soap and w a t e r  f o r  a t  l r a r t  15 m i n u t e s  w h i l r  r r m o v i n g  c o n t a m i n a t e d  
c l o e i n g  a n d  ahorr .  W a r h  c lothing brforr  r r u r r .  D r a t r o y  c o n t a m i n a t r d  
a h o e e  . 

Ingestionz 
D o  NOT i n d u c r  v o m i t i n g .  I f  v i - c t i m  i r  c o n r c i o u r  a r r d  a l e r t ,  give a - 4  
c u p f u l s  o f  m i l k  o r  w a t e r .  N e v a r  give anything by m o u t h  t o  a n  
U n c o n s c i o u r  p--on.  Q r t  m r d i c a l  aid i m m r d i a t r l y .  

Inhala t ion t 
G e t  m e d i c a l  aid i m m e d i a b r l y i  .Remo\ir f r o m  pxporure to  freeh a i r  
i m m - d i a t e l y .  I f  brrathing ir  . d i f l i c u l t ' ,  g i v e  -9-. DO NOT u s e  
m o u c h - t o - m o u t h  r r r u r c i t a t i a n .  If  breaching ha. ceased apply 
a r t i f i c i a l  re rp i ra t ion  i u r i n g  o ~ g -  and a s u i t a b l e  m e c h a n i c a l  device 
s u c h  as a bag and a m a s k .  

N o t a e  t o  P h y a i c i a n n  
D o  NOT u s e  s o d i u m  b i c a r b o n a t r  i n  an a c t - m p t  to  n e u t r a l i z e ,  the ac id  

Antidote* 
DO NOT u r e  o i l s  O r  o intmmtr  i n  ryr .  

< 
+ *++ SECTION 5 - FlRE FIQI ITINO MZLWURBS + * * *  

G e n e r a l  I n f o r m a t i o n z  
A e  i n  any f i r - ,  w - a r  a sr l t -contained brraehing a p p a r a c u s  r n  
p r s s a u r e - d e m a n d ,  MEHA/NIOBH ( a p p r o v d  o r  e q u i v a l e n t ) ,  and f u l l  
p r o t e c t i v e  gear. W a t e r  r u n o f f  can c a u e o  - v i r o - r n t a l  d a m a g e .  D i k e  
and collect  w a t e r  u s e d  t o  f i g h t  ' f i r s .  D u r i n g  a f i r e ,  i r r i t a t i n g  a n d  
h ighly toxic g a o l e r  n rpy  br 9-rratrd by t h e r m a l  d ~ c o m p o s l t i o n  or 
c o m b u s t i o n .  N o t  f l a m m a b l e ,  bu t  -react- w i t h  m o r t  m r t a l e  t o  f o r m  
flammable hydrog- sar.  U r r  w a t r r  rpray t o  krop f i r e - e x p o s e d  
containsre  cool.  V a p O r r ' i m a y  hi hravirr  % t h a n  a i r .  T h e y  c a n  epread 
along the g r o u n d  a n d  co l lec t  i n  l o w  or  c o n f  i n rd  areas.  R e a c t i o n  w i t h  
w a t e r  m a y  ganerate m u o h  h r a n  w h i ~ h  w i l l  i nc r ra r r  tAs c o n c e n t r a t i o n  
o f  f u m e -  i n  the a i r .  C - r a i n r r r  m a y  u p l o d e  w h m  heated.  

E x t i n g u i m h i n g  M I d i a  I 
F o r  l a r g e  f i r e r ,  u r e  w a u r r  rpray, t o g ,  o r  a l c o h o l - r o e i ~ t a n t  f o a m .  
S u b s t a n c e  i r  n o n c o m b u r t i b l e r  us- agent m o a t  a ~ ~ r o ~ r i a t e  t o  
axt inguieh s u r r o u n d i n g  fir-. D o  NO+ get  w a t e r - i n l i d o  c o n t a i n e r a  Do  
NOT u a e  s t ra igh t  e b e a m r  o f  w a t r r .  M o r t  f o a m s  w i l l  r eac t  w i t h  t h a  
m a t e r i a l  a n d  rr learr c o r r o e i % r l t c x i c  garrr.. C o o l  o o n t a i n e r s  w i t h  
f looding want i t ies  o f  w a t e  un t i l  -11 af t r r  f i r e  is  o u c  F o r  s m a l l  
f irer.  use c b r b o n  dioxide ( a x c e p t  fo r  c y a n i d e a ) .  dry c h e m i c a l ,  d ry  
s a n d ,  and a l c o h o l - r r r i r t a n t  f o a m ,  

FPA R a t i n g .  ( r a t . )  t X o a l t h r  31 ~ l a m m a b i l i t y s  0 ;  R m a c t i v i t y r  1 

'+-• SECTION 6  - ACCIDENTAL RELEASE MEABURES + + + *  

~ e n r r a l  rnformati-8 U r e  D r o p r r  p r r r o n a l  prot-ctiv- - i p m s n f  as  i n d i c a t e d  
i n  S e c t i o h  8 .  

B p i l l r / L e a k a  t 

Large s p i l l s  m a y  br neu t ra l i zed  w i c h  d i l u t e  a l k a l i n e  s o l u t i o n s  o f  
aoda a s h ,  or  l i m r .  A v o i d  rUai% i n t o ~ r t o r m . r e w e r r  and d l t c h e s  w h i c h  
lead t o  w a t e r w a y s .  C l e a n  u p  r p i l l a  i m m e d i a t e l y ,  observing 
p r e c a u c i o n r  i n  the P r o t e c t i u r  E z p i D m M t  rrction. R s m o v s  a l l  a o u r c e a  
of ignition. provide v-tilati.-. D o  n o t  ert w a t e r  i na ide  
c o n t a i n e r s .  A  vapor n u p p z z r r s i n g  f o a m  m a y  br u s d  t o  r e d u c e  vapor=. 
C o v r r  w i t h  dry  earth, c l r y n r - d ,  .or loehrr n c n - c o m b u a  t ib le  m a t a r l a  1 
followsd w i t h  q laa t ic  shert  t o  m ! i n i d r r ~ r ~ 4 r a d i n g  a n d  cantact  w ~ t h  
w a  tar .  

* * + *  SECTION 7  - HANDLINO and STORAOE "*' 
H a n d l i n g  : 1.  

W a s h  t h o r o u g h l y  a f t e r  handling. R - m o v r  c o n t a m i n a t e d  c l o t h i n g  a n d  
w a r h  before r r u r e .  uea 0nlyi"ln a w r l l - v - t i l a t a d  ar-. C o n t e n t s  m a y  
d e v e l o p  prrrrurr up- pf0longl)d storage. DO n o t  b r r d t h e  d u e t ,  V a p o r ,  
m i s t ,  o r  gas. no n o t  got i n  rym, on r k i n ,  o r  on c lo th ing  K e e p  
container t i g h t l y  clored. D o  n o t  ingest  o r  inhale .  D i s c a r d  
c o n t a m i n a t e d  rhoer. U r e  c a U & M  wh-n opanirlg. K e e p  f r o m  c n n c a c t  with 
m o i s t  a i r  aria r t r a m .  

S t o r a g e  t 
Do not  r tors  i r r  d i r r c t  m u l i g h t .  S t o r r  i n  a t i g h t l y  closed 
c o n t a d n e r .  s t o z - e  i n  a cool.1 cUY, -11-vantilated area a w a y  f r o m  
i n c o m p a t i b l e  r u b r e p m c r r .  C o r p b m i v r r  a r r a . ~ D o  no t  store i n  m a t - 1  
containers. s t u r e  protacted f r o m  m o i r t u r e .  D o  no t  s tore near 
f l a m m a b l e  o r  o x i d i z i n g  r u b a t a n o s r  ( e - p r c i a l l y  n i c r i c  a c i d  o r  
c h l o r a t e e l  . 
*"+ SECTION 8 - =POSURE CONTROLS, PERSONAL PROTECTION " * *  . '. 

E n g i n e e r i n g  C o n t r o l u  8 

P a c i l i  t ies a t o r i n 9  o r  u t i l i z i n g  thir ma t s r ia l  s h o u l d  be s g u i p p a d  
w i t h  a - y a w a s h  f a c i l i t y  and a s a f e t y  shower. U s e  ademate general o r  
l oca l  e x h a u s t  v o n t i l a t i c m  to ,  krrp a i r b o r n .  c o n c e n t r a t i o n s  b e l o w  the, 
p e a r m i s e r b l e  e x p o s u r e  l i m i t s .  

E x p o s u r r  L i m i  t e  

C h e m i c a l  N a m e  I A C C I H  1 NIOSH )OSHA - F l n a l  PELS1 



OSHA V a c a t - d  P E L s s  
H y d r o g e n  c h l o r i d e r  
C 5 p p m l  C 7 mg/m3  
Wa ter r 

N o  OSHA V a c a t e d  P E L -  are l is t rd for  this c h e m i c a l ,  

P e r s o n a l  P r o t r c t i v e  ~ w i p m - t  

E y e s  I 
W e a r  appropriatr D r O t n ~ t i V r  r y r ~ l a r r e a  o r  c h e m i c a l  
safety g O W 1 - r  a1 drrcribad by O S n A ' r  r y r  ~ n d  f a c e  
protrct ion repula t ion r  i n  99 -CER 1 9 1 0  .I33 o r  E u r o p e a n  
S t a n d a r d ,  E N 1 6 6 .  

sk in  8 

W e a r  neopirrre or polyvinyl chloride glove8 t o  prevent 
e J c D o r u r - .  

C l o t h i n g r  
W n a r  a p p r o p ~ i a t r  D r o t r c t i v ~  clothing t o  b r n v e n t  akin  
M D O I U r a .  

A r r rp i ra tory  protocti- p r o g r a m  C h a t  m e e t s  0 S H R ' r  2 9  
CPR : 1 9 1 0 . 1 3 4  and A N S I  2 8 8 . 2  r r c x u i r - m a t s  or  E u r o p e a n  
Standard EN 1 4 9  m u r t  b r ; f i q 5 l o v r d , v h m r v e r  w o r k p l a c e  
conditions w a r r a n t  a r e r p i r d t o r  ' u m e .  

*+'* SECTION 9 - PHYSICAL. AND CKEKXCAL. PROPERTIES  * * * *  

h y e i c a l  s t a t e :  
p p e a r a n c e l  
3 0 ~  r 
H 1 
S p o r  P r a m n u r e  t 
a D o r  D e n a i t y r  

C l e a r  l i v i d  
colorless to a l i gh t  y e l l o w  
strong, ~ullg-b 
0 . 0 1  
5 . 7  mm H g  @ 0 d e g  C 
1 . 2 6  

v a u o r a t i o n  R a t e r  z i. On I N - b u t v *  a c s t a t r )  
iecosi  ty r ~ o t  availabla1- 
oi l ing P o i n t  t 8 1 . 5 - 1 1 0  dw C 0 7 6 0  mmng 
r e e z i n g / l . r u l t i n g  P o i n t  x - 7 4  dog C 
u t o i g n i t i o n  T r m p e r a t u r e l  N o t  applicablr. 
lash P o i n t ,  NoL aoolieablr. 
x D l o a i ~  L i m i t - ,  l o w e r s   NO^ a v a I i i b l r r -  
x p l o ~ i o n  L i m i t s ,  u p p e r  r N o t  available. 
e c o m p o s i e i o n  T e m p e r a t u r e  t 
o l u b i l i t y ~  M i r c i b l e .  
pecific G r a v i t y l D s l l s i t y z  1 . O - 1 . 2  
o l e c u l a r  F o ~ m u l a ~  H C 1  . H a 0  
olecular W e i g h t ,  3 6 . 4 6  

* * * *  SECTION 1 0  - S T A B I L I T Y  RND FIEACTIVITY '*** 
C h e m i c a l  s u b i l i t y  B 

Stable under n o r m a l  t e m p e r a t u r e s  and pressur-s. 
C o n d i t i o n .  t o  A v o i d *  

M e c h a n i c a l  shock. i n c o m p a t i b l r  m a t e r i a l s ,  m r t a l r ,  e caee  heat, 
u p o r u r o  t o  m o i r t  a i r  or  W a t u ,  barrs. 

I n c o m p a t i b i l i t i e s  w i t h  other  M a t e r i a l s r  
B a r o n ,  acetic anhydridr, a l k a l i  r n r t a l s ,  a l u m i n u m ,  - m i n e s .  copper, 
coppar a l l o y s ,  f l u o r i n - ,  i r o n ,  - o d i u m  h y q r o x i d r ,  r t a r l ,  eulf-ic 
a c i d ,  v inyl  acetate. z inc,  p o t a s r i u m  pe-ganatr. c a m i u m  acetylene 
carbidr. r u b i d i u m  acetylma c n r b i d r ,  r u b i d i u m  carbide. o o d i u m ,  
c h l o r o s u l f o n i c  acid. o l e u m .  carbenatra. perchloric acid. c a l c i u m  
p h o s p h i d r ,  m r t a l  - id-- ,  ac-tatrr , c e r i u m  c a r b i d - ,  
b a t a - p r o p i O l a C t o n r ,  r t h y l a n r i m i n r ,  propylene oxidr, l i t h i u m  
s i l i c i d e m .  alcohols + hydrogen cyanide, 2 - a m i n o e t h a n o l .  a m m o n i u m  
h y d r o x i d e ,  c a l c i u m  carbidr, 1, l - d i f l u o r o r c h y l ~ r .  rthyl-e d i a m i n e ,  
m a g r r e e i u m  boride, m r r c u r i c  s u l f a t e ,  s i l ve r  parchlorat* + carbon 
tetrachloride, u r a n i u m  phorphidr . 

H a z a r d o u r  D e c o m ~ o a i t i O n  P r d u c t a  s 
H y d r o g a n  chloride. chlorinr .  c a r b o n  m o n 9 x i d e ,  carbon d i o x i d e ,  
hydrogen gar. 

Hazardous P o l y m e r i z a t i o n r  W i l l  not o c c u r .  

* * * *  SECTION 11 - TOXICOLOOICAL INFORMATION * * * *  

RTKCSI) 8 

CAS# 7 6 4 7 - 0 1 - 0 1  M W 4 0 2 5 0 0 0  
CASY 7 7 3 2 - 1 8 - 5  8 ZCOllOOOO 

LD5O /LC50 r . 
CAB# 7 6 4 7 - 0 1 - 0 1  Inhalat ion.  m o u r e ~  x 5 0  - 1 1 0 9  p p m / l H ~  I n h a l a t i o n ,  
r a t ,  L C 5 0  = 3 1 2 4  p p m / l H ~  O r a l .  rabbit :  L D 5 0  - 9 0 0  mg /kp . .  
CAB# 7 7 3 2 - 1 8 - 5 s  O r a l .  r a t ,  L D 5 0  - > 9 0  mL,/kcr. 

H y d r o g -  chloride - 

W a t e r  - ' I (  

N o t  l i r t ed  by ACOIH, I-, N I O a ,  NTP, or OSHA. 
E p i d e m i o l o p y  . 

Z x p e r i m - t a l  r e p r o d u c t i v -  rP.C-ebd h d v d - b r a  reportad. 
T - r a  twenici tyi . . 

Embryo or Frtu-8 B t u n t a d  t a b u = ,  I n h a l s t i e n ,  r a t  T C L O n 4 5 0  m g / m 3 / l H  
Specific D e v s l o p m - t a l  A b n o r m a l i t i e r s  h o r n a o r t a t i e ,  I n h a l a t i o n .  r a t  
TCLO-450 m g / m 3 / 1 H  ( f e m a l r  1 c+yr p r e - m a t i n g ) .  

R e ~ r o B u c t i v r  E f t o c t a  r 

N e u r o t o x i c i t y i  
N o  informarion svailablr: 

m a c a g ~ i c i t y  I 

C y t o g - - t i c  anal=-ir8 H a m r t n r ,  lung - 3 0  m m o l / L . r  C y t u y e n e t i c  
a n a l y s i r r  H a m r t e r ,  ovary - 8 m m o l / L .  

O t h e r  studies: 
No  data a v a i l a b l r .  

**" S E C T I O N  1 3  - D I S P O S A L  CONSfDERATIONS ***' 
h a m i c a l  w a s t e  gonrratorr m u s t  doto-iaia rhrthr* a aircard-d c h e m i c a l  
s classifird ae a h a z a r d o u s  wrtr. 
S EPA suidrlinee For the c l a r r i 2 i c s C i p n  drtrrminatian are l i r t e d  i n  
0  C m  P a r t e  2 6 1 . 3 .  A d d i t i o n a l l y ,  w s d t r  g ~ l ~ u a t a S m '  m u r k  c o n e u l t  s t a t e  
n d  local  h a z a r d o u o  w a s t e  i sgula t lonr4q  a r u r r  c o m p l e t n  a d  accurate 
l a n a i f  icat ion.  ! % , + . )  , 
CRA P - S e r i s s r  N o n e  l i m t d .  
CRA W - S a r i e e l  N o n r  l i r t rd .  ",.A 

7 ' A  , 
'*** S E C T I O N  1 4  - TRINEPORT INF-TION - *" . . 

U S  DOT 
S h i p p i n g  N a m r  r 

H a z a r d  C l a s e  r 
UN N u m b e r  r 

P a c k i n g  G r o u v r  
C a n a d i a n  TDG 

S h i p p i n g  N a m r  s 
H a z a r d  C l a s a s  

ZRT N u m b r r .  

HYDROCHLORSC A C I D  
6 
UN17E9  
I I 

HYDROCKLORIC ACSD 
8 ( 9 . a )  
UN17E9  

* - * *  S E C T I O N  1 5  - REOWLATORY INFOPSATION *** '  

US FEDERAL 
TSCA 

CASY 7 6 4 7 - 0 1 - 0  is list& an th- TSCX invmtory. 
CASe  7 7 3 2 - 1 8 - 5  i r  list& on t2hr TSCA inv-tory. 

H e a l t h  6. S a f e t y  R e p o r t i n g . L i a t 6  ' ' 
N o n r  of tho c h r m i c a l -  a r e - w ~  thr H r a l t h  & s a , f n t y  R e D o r t i n g  

C h e m i c a l  T r m t  R u l e 6  
N o n e  o f  thr c h e m i c a l .  i n , t h i i * ' L p r o d u c t  ai-a u n c l e  a C h e m i c a l  

Section l a b  < , . *  
N o n e  o f  the c h s m i c a l r , a r r  listed under TSCA S e c t i o n  l a b .  

TPCA E i c m i f i c a n t  N o w  U - r  Rulr 
N o n e  of the c h n m i c b l s  i n  t h i n  m a t u i a l  have a SNUR u n d e r  TSCA. 

SRRA Section 3 0 3  IRQ) 

CASY 7 6 4 7 - 0 1 - 0 s  f i n a l  RQ - 5 0 0 0   DO^& ( 2 2 7 0  k g )  
S e c t i o n  3 0 2  ( T P Q )  

CAS# 7 6 4 7 - 0 1 - 0 s  TPQ = 5 0 0  p o u n d r t  RQ = 5 0 0 0  pounds (doea n o t  m e  
toxici ty c r b t r r i a  but  b r c a u s r  o f  high p r o d u c t i o n  v o l u m e  a n d  
r e c o g n i z e d  t o x i c i t y  is  c o n s i d e r &  a c h r m i c a l  of c o n c e r n )  

SARA C o d s e  
CAB Y 7 6 4 7 - 0 1 - 0 1  a c u t e .  

Section 3 1 3  
T h i s  m a t e r i a l  contains X y d z w n n  c h l o r i d a  (CAE# 7 6 4 7 - 0 1 - 0 .  36  
3 E % ) , w h i c h  i r  s u b j l o t  t o  tho reporting r e q u i r r m - t e  o f  sect ion 313 
o f  SARA T i t l a  111 and 4 0  CPR P a r t  371. 

C l e a n  A i r  A c t *  
CASB 7 6 4 7 - 0 1 - 0  is l i s ted  a s ' a  habardous a i r  p o l l u t a n t  (HAP) 
T h i s  material doer no t  contain. any C l a e s  1 Or- r  d e p l a t o r e .  
T h i s  m a t e r i a l  doea no t  contain any C l a s e  2  O z o n e  depletors. 

l e .  

C l e a n  W a t e r  A c t r  
CAS# 7 6 4 7 - 0 1 - 0  i r  l i e t ed  a m  a. H a z a r d o u s  S u b r t a n c e  u n d e r  the C W A .  
N o n e  o f  the chemicals i n  thir p r o a u c t  are listed a s  P r i o r x c y  
Pollutants under tho CWA. 
N o n e  of tho c h a m i c a l e  i n  thir p r o a u c t  a re  listed a s  T o x i c  P o l l u t a n t s  
under tho CWA. . ' 

OSHA I 

CASY 7 6 4 7 - 0 1 - 0  i a  c O n n i d r r 4  highly h a z a r d o u e  by OSHA. 
STATE 

H y d r o g e n  chloride can be f o u n d  o n  the f o l l o w i n g  s t a t e  r i g h t  co h o w  
I t  * 



lists: California, New Jersey. Florida, P ~ ~ e y l v a n i a ,  Him-sota, 
Massachusetts. 
water is not pres-t on stat* li-tn from CAI PA. MN, MA, PL, or NJ 
California No Signilicant Risk Lrvrla 
None of the chemicals in thim product are liotd. 

:uropean/International Regulation- 
Europ~an Labeling in Accordancr with EC Directives 

Hazard Symbolst C 
Risk Phrasas r 

R 34 cauaaa burn-. . 
R 37 Irritating to respiratory system. 

Saf etv Phrases r 
S 26 In case of contact with ryes, rinse immediately 
with plenty of water and mrek mdical advice. 
9 45 1n case of accident or if you feel unwell, seek 
medical advics immediately (show the label where 
oosnible) . 

CASY 7647-01-01 1 
CAB* 7733-18-5 8 No informqtion availpblr. 

United Kingdom Occupational Expomur- Limit6 
CASY 7647-01-0- OES-UniCrd Kingdun, TWA 1 pg)m'?WAi 3 mg/m3 TWA 
CASY 7647-01-01 OBB-United Kingdom, BTEL 5 ppm STEL1 8 mg/m3 STEL 
CASY 7647-01-01 OES-United Kingdom, STEL 5 ppm STEL; 8 mg/m3 STEL 

Canada 
CASX 7647-01-0 is l i s t 4  on Canadafr DSL Limt. 
CASY 7732-18-5 is lirtsd on Canada's DSL List. 
This product hae a WHMIS clamrification of DIA, E. 
CASY 7647-01-0 is listd on Canada's Ingredient Disclosure Liet. 
CAB9 7732-18-5 is not listed on Canada's Ingredient Disclosure List. 

Expomure Limi tr 
CASX 7647-01-01 OEL-AUSTRALIAzTWA 5 DDm (7 mg/m3) 
OEL-AUSTR1A:TWA 5 ppm (7 mg/m3) 
OEL-BELGIUM ,STEL 5 DDm (7.7 rnqlm3) 

OEL-HUNGARY I STEL 5 mg/m3 
OEL-JAPAN8 STEL 5 DDm (7.5 mg/m3 ) 
OEL-THE NETHERLANDSzTWA 5 ppm (7 mgIm3) 
OEL-THE PHILIPPINESITWA 5 ppm (7 mg/m3) 
OEL-P0LAND:TWA 5 ma/m3 
OEE-RUSSIAISTEL 5 Gpm (5 mg/m3) 
OEL-SWEDENtSTEL 5 ppm ( 9  mglm3) 
OEL-SWITZERLANDrTWIA 5 ppm (7.5 mg/m3)lSTEL 10 ppm (15 mglm3) 
OEL-THAILANDITWA 5 DDm (7 mg/m3) 

'*** SECTION.16 - ADDITIONAL XNPOFMATION *"* 
MSDS Creation Dates 7/06/1999 Rrvisi- Y3 Datrr 8/01/2000 

Ths information above ir b-li-ved to br acauraca and reDrrrmcs the baet 
information currently available to ur. Ho-vrr, w r  make no Warranty of 
merchantability or any other warranty, expreso or implid, with respect to 
muon inlormation, and we arsuma no liability rrsulting from itn ume- Users 
should make their own investigations to determine the suitability of the 
information for their particular purpooes. In no way shall the company be 
liabl- for any claims, logsee, or damages of any third party or for loat 
profit. or any a~ecial, indirect, incidental, conmepuential or exemplary 
damage#, howsoevsr arising, oven if the company has been advised of 
the possibility of euch damagas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



APPENDIX E 

CALIBRATION AND CERTIFICATION DATA 



PMICPM INSTRUMENTATION 



Pretest Calibrations 



O R I F I C E  C A L I B R A T I O N  SPREADSHEET - APEX INSTRUMENTS 

DATE:  1 0 1 1 3 1 9 4  

MODEL: A Q 4 7 - 8 1  

OPERATOR: VHJ 

C A L I ! i R A T I O N  METER S I N :  7 0 7 1  7 9  

METEIZ CONSTANT, Yc :  1 . 0 1 5  

BAROMETRIC PRESSURE I N .  HG: 2 9 . 8 5  

RUN 

NUMBER 

1 

2 
3 

AVG. 

1 

2 

3 

AVG. 

1 
2 

3 

AVG. 

1 

2 

3 

AVG. 

1 

2 

3 

AVG. 

LEAK CHECK: OK 

E N G L I S H  

O R I F I C E  AMBIENT ACTUAL C R I T I C A L  DRY GAS METER READINGS DRY GAS METER AVG. TEMP. MFTER TEST K FACTOR K FACTOR 

IDENT.  TEMP. VACUUM VACUIJM I N I T I A L  F I N A L  HCT I N I T I A L  F I N A L  AVG. D C L T A H  DURATION VALUE V A R I A T I O N  

( d e g .  F )  ( in. H g )  ( in. H g )  ( c u .  f t . )  (CU. f t .)  (CU. f t .) ( d e g .  F )  ( d e g .  F )  ( d e g .  F )  (in. H2O)  ( m i n u t e s )  ( p e r c e n t  ) 

1 5  

13 

2 1 

AVG. 

1 8  

1 0  

1 2  

AVG. 

8 

1 7  

7 

AVG 

6 

7 

6 

AVG 

5 

5 

5 

AVG 

I c e r t i f y  t h a t  o r i f i c e  s e t  n u m b e r  & - $ 1  w a s  t e s t e d  i n  a c c o r d a n c e  w i t h  t h e  U S  EPA M e t h o d  5 s t a n d a r d s .  

S e e  t h e  C o d e  g f  F e d e r a l  R e g u l a t i o n s ,  t i t l e  4 0 ,  p a r t  6 0 ,  A p p e n d i x  A, M e t h o d  5 ,  I t e m  7 .2 .  



S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 Tel/Fax (41 7) 282-61 40 

PRETEST DRY GAS METER CALIBRATION 

Client SDI -CCI Date Calibrated 02-01 -03 
Location Columbia City, IN Control Unit ID No. 5071 23 
Project No. G/SA 03-T-201 Critical Orifice ID No. AQ47 
Technician T. Shackelford Critical Orifice K' Factor 0.3232 

Dry Gas Meter Parameters Units 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . . . .  CF 
Initial Reading . . . . . . . . . . . . . .  CF 
Difference (Vm) . . . . . . . . . . . . . .  CF 
Average Meter Temperature 

Initial . . . . . . . . . . . . . . . . . . .  OF 
Final . . . . . . . . . . . . . . . . . . .  OF 
Average (Tm) . . . . . . . . . . . . . .  OF 

. . . . . . . . . . . . . .  Run Time (0) Minutes 
DGM Orifice Delta H (dH). . . . . . . .  In. H20 
Barometric Pressure (Pbar). . . . . . .  In. Hg 
Ambient Temperature (Tamb) . . . . . . .  OF 
Pump Vacuum . . . . . . . . . . . . .  In. Hg 

Trials 

Vm, std = 17.65 x Vm x Pbar + (dH113.6) - - 2.021 / 2.020 / 2.01 9 / 
(Tm + 460) 

Vcr, std = K' Factor x Pb x 0 1 2.041 1 2.040 1 2.040 - - 1 
(Tamb + 460)'h 

Y =  Vcr, std Where: - - 1.010 / 1.0101 1.011 1 
Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.99 1.01 1.03 

Trial 2 - 0.99 1.01 1 .03 
Trial 3 - 0.99 1.01 1.03 

dH@ = 0.032 x dH x (Tm + 460) x D2 - - 1.734 ( 1.733 / 1.733 ] 
Pbar x (Y x 

Average DGM Flow Rate CFM 
Average DGM Y Factor Unitless 
Average DGM dH@ In. H20 

Page 1 of 5 







Rt. 2, Box 21 65, Wheatland, MO 65779 

Date Calibrated 02-01 -03 -- 

Control Unit ID No. 5071 23 
Critical Orifice ID No. AQ73 
Critical Orifice K' Factor 0.7546 

I 

'L .......... - . - - - .... - - -. . . .  . . . .  -. . . . . . . .  - - ..................... - .. - . . . . . . .  - ... .......- . . .  . . .  . . .  . , . -- ....... - _ - _ - - .. -- - . . . .  . - _ . .  - - - - -. - - . . . .  - _ -.-.-...-..-. - .... - - - 

- - - . . . .  ... INPUT ....... DATA .- ........ .- -- -. .. - .. . . . . . . . . . . .  ... . ...... .. ..... - - - ... ... - - . . .  --. - . . . . . . .  - .. -- 

Client SDI-CCI 
Location Columbia City, IN 
Project No. G/SA 03-T-201 
Technician T. Shackelford 

Dry Gas Meter Parameters Units Trials 

1 Average (Tm) . . . . . . . . . . . . .  "F 

Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . . . .  CF 
Initial Reading . . . . . . . . . . . . . .  CF 
Difference (Vm) . . . . . . . . . . . . . .  CF 

Run Time (0) . . . . . . . . . . . . . .  Minutes 
DGM Orifice Delta H (dH). . . . . . . .  In. H20 
Barometric Pressure (Pbar). . . . . . .  In. Hg 
Ambient Temperature (Tamb) . . . . . . .  OF 
Pump Vacuum . . . . . . . . . . . . .  In. Hg 

Vcr, std = K' Factor x Pb x 0 - 4.755 / 4.757 1 4.757 ] - 

(Tamb + 460)% 

1 
665.232 
660.100 

5.132 

Y =  Vcr, std Where: - 0.962 1 0.962 1 0.962 / I - 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.94 0.96 0.98 
Trial 2 - 0.94 0.96 0.98 
Trial 3 - 0.94 0.96 0.98 

Average Meter Temperature 

2 
671.535 
666.400 

5.1 35 

Initial . . . . . . . . . . . . . . . . . . .  OF 
1 Final . . . . . . . . . . . . . . . . . .  .OF 

.....-...... . ............. ................... -- ..... -. - - .- - - -- - - . - - - -. -- .................. - .- . - . - . . pp 

I -p..-...-.---------.-..--.-.-.... RESULTS , - - . -- - -- . ........................ .......-. -- 

3 
677.533 
672.400 

5.1 33 

dH@ = 0.032 x dH x (Tm + 460) x g2 - - 

Average DGM Flow Rate 
Average DGM Y Factor 
Average DGM dH@ 

77.0 / 77.0 
77.0 1 77.0 

1.983 1 1.981 1 1.981 / 

CFM 
Uriitless 
In. H20 

4 

Pbar x (Y x Vm)2 

Page 4 of 5 



Rt. 2, Box 21 65, Wheatland, MO 65779 

I/- PRETEST DRY GAS METER CALIBRATION 

Client SDI-CCI Date Calibrated 02-01 -03 
Location Columbia City, IN Control Unit ID No. 5071 23 
Project No. G/SA 03-T- 201 Critical Orifice ID No. AQ81 
Technician T. Shackelford Critical Orifice K' Factor 0.9065 

Dry Gas Meter Parameters Units Trials 
Total Metered Gas Volume 1 2 3 
Final Reading . . . . . . . . . . . . . . .  CF 691.073 698.972 707.472 
Initial Reading . . . . . . . . . . . . . .  CF 684.900 692.800 701.300 
Difference (Vm). . . . . . . . . . . . . .  CF 6.173 6.172 6.172 
Average Meter Temperature 

Initial. . . . . . . . . . . . . . . . . . .  OF 77.0 1 77.0 1 78.0 
Final . . . . . . . . . . . . . . . . . . .  OF 77.0 1 78.0 1 78.0 

1 Average (Tm) . . . . . . . . . . . . . .  OF 
I I 1 77.0 1 77.5 1 78.0 

Run Time (0) . . . . . . . . . . . . . .  Minutes 
DGM Orifice Delta H (dH). . . . . . . .  In. H20 4.75 4.75 4.75 
Barometric Pressure (Pbar). . . . . . .  In. Hg 29.06 29.06 29.06 
Ambient Temperature (Tam b) . . . . . . .  OF 71.4 71.8 72.0 
Pump Vacuum . . . . . . . . . . . . .  In. Hg 15.0 15.0 

Vm, std = 17.65 x Vm x Pbar + (dHJ13.6) - - 5.967 / 5.960 1 5.955 1 
(Tm + 460) 

Vcr, std = K' Factor x Pb x 0 - - 5.714 1 5.712 1 5.71 1 ] 
(Tam b + 460)'h 

Y =  Vcr, std Where: - - 0.958 / 0.958 1 0.959 1 
Vm, std 0.98Y c Y, avg c 1.02Y Trial 1 - 0.94 0.96 0.98 

Trial 2 - 0.94 0.96 0.98 
Trial 3 - 0.94 0.96 0.98 

I! dH@ = 0.032 x dH x (Tm + 460) x D2 - - 2.010 / 2.009 / 2.008 1 
Pbar x (Y x Vm)2 

Average DGM Flow Rate CFM 
Average DGM Y Factor Unitless 
Average DGM dH@ In. H20 

Page 5 of 5 



Rt. 2, Box 21 65, Wheatland, MO 65779 

11 Client SDI-CCI Date Calibrated 03-01 -03 - 
Location Columbia City, IN 
Proiect No. G/SA 03-T-201 
~eihn ic ian T: Shackelford 

- .-....-.......- - .. -- - .  - -  
p- 

Control Unit ID No. 6091 98 
Critical Orifice ID N o  A 0 4 7  .......-. .- . . .- .. 
Critical Orifice K' Factor 0.3232 

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

INPUT DATA .. . ... -. ..... - ..-.... - ...... -- -... - ... - . - .. - ....-........ - ...... - ...... . . . .  -.......-... I---' ' - 

Dry Gas Meter Parameters Units 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . . . .  CF 
Initial Reading . . . . . . . . . . . . . .  CF 
Difference (Vm) . . . . . . . . . . . . . .  CF 
Average Meter Temperature 

Initial . . . . . . . . . . . . . . . . . . .  OF 

Trials 

. . . . . . . . . . . . . .  Average (Tm) O F  69.5 1 70.5 ( 71.51 

I 
Ii Final . . . . . . . . . . . . . . . . . .  .OF 

Run Time (0) . . . . . . . . . . . . . .  Minutes 
DGM Orifice Delta H (dH). . . . . . . .  In. H20 0.46 0.46 0.46 
Barometric Pressure (Pbar). . . . . . .  In. Hg 29.03 29.03 29.03 
Ambient Temperature (Tamb) . . . . . . .  OF 66.6 66.7 
Pump Vacuum . . . . . . . . . . . . .  In. Hg 16.0 16.0 16.0 

70.0 1 

Vm, std = 17.65 x Vm x Pbar + (dH/13.6) - 2.01 4 1 2.01 1 1 2.008 1 - 

(Tm + 460) 

Vcr, std = K' Factor x Pb x 0 I 2.044 1 2.044 / 2.044 1 - - 
(Tamb + 460)% 

dH@ = 0.032 x dH x (Tm + 460) x a2 - 1.507 1 1.505 1 1.5021 - 

Pbar x (Y x Vm)2 

Y =  Vcr, std Where: - - 

Average DGM Flow Rate 
Average DGM Y Factor 
Average DGM dH@ 

1.015 / 1.016 1 1.0181 

CFM 
Unitless 
In. H20 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.99 1.02 1 .04 
Trial 2 - 1 .OO 1.02 1 .04 
Trial 3 - 1 .OO 1.02 1.04 

I' 

Page 1 of 5 



S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 Tel/Fax (41 7) 282- 61 40 

PRETEST DRY GAS METER CALIBRATION 

Client SDI-CCI 
Location Columbia Citv. IN 
Proiect No. G/SA 03-T-201 
~edhnician T.' Shackelford 

Date Calibrated 02-01 -03 
Control Unit ID No. 6091 98 
Critical Orifice ID No. AQ55 
Critical Orifice K' Factor 0.4362 

Final Reading . . . . . . . . . . . . . . .  CF 
Initial Reading . . . . . . . . . . . . . .  CF 
Difference (Vm) . . . . . . . . . . . . . . . .  CF 

Dry Gas Meter Parameters Units Trials 

Average ~ & e r  ~ e m ~ e r a t u r e  
Initial . . . . . . . . . . . . . . . . . . .  OF 
Final . . . . . . . . . . . . . . . . . . .  OF 
Average (Tm) . . . . . . . . . . . . . .  OF 

Total Metered Gas Volume 

Run Time (0) . . . . . . . . . . . . . .  Minutes 
DGM Orifice Delta H (dH). . . . . . . .  In. H20 
Barometric Pressure (Pbar). . . . . . .  In. Hg 
Ambient Temperature (Tamb) . . . . . . .  OF 
Pump Vacuum . . . . . . . . . . . . .  In. Hg 

1 

Vcr, std = K' Factor x Pb x 0 - - 2.759 1 2.759 1 2.758 1 
(Tamb + 460)'h 

Vm, std = 17.65 x Vm x Pbar + (dH/13.6) - - 

Y =  Vcr, std Where: - - 1.001 / 1.002 1 1.002] 
Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.98 1 .OO 1.02 

2 

2.757 ] 2.755 / 2.753 1 

Trial 2 - 0.98 1 .OO 1.02 
Trial 3 - 0.98 1 .OO 1.02 

3 

(Tm + 460) 

qverage DGM Flow Rate 
lveraae DGM Y Factor 

dH@ = 0.032 x dH x (Tm + 460) x D2 - - 

CFM 
Unitless 

1.578 1 1.576 ( 1.576 1 

lverage DGM dH@ In. H20 

Pbar x (Y x Vm)2 

Page 2 of 5 



1 s.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 Tel/Fax (41 7) 282- 61 40 

PRETEST DRY GAS METER CALIBRATION 

Client SDI-CCI Date Calibrated 02-01 -03 
Location Columbia City, IN Control Unit ID No. 6091 98 
Project No. G/SA 03-T-201 Critical Orifice ID No. AQ63 
Technician T. Shackelford Critical Orifice K' Factor 0.5679 

Dry Gas Meter Parameters Units 
Total Metered Gas Volume 
Final Reading. . . . . . . . . . . . . . .  CF 
Initial Reading . . . . . . . . . . . . . .  CF 

. . . . . . . . . . . . . .  Difference (Vm) CF 
Average Meter Temperature 

Initial . . . . . . . . . . . . . . . . . . .  OF 
Final . . . . . . . . . . . . . . . . . . .  OF 
Average (Tm) . . . . . . . . . . . . . .  OF 

Run Time (0) . . . . . . . . . . . . . .  Minutes 
DGM Orifice Delta H (dH). . . . . . . .  In. H20 
Barometric Pressure (Pbar). . . . . . .  In. Hg 
Ambient Temperature (Tamb) . . . . . . .  OF 
Pump Vacuum . . . . . . . . . . . . .  In. Hg 

Trials 

Vm, std = 17.65 x Vm x Pbar + (dH113.6) - 3.604 1 3.597 1 3.594 1 
(Tm + 460) 

I! Vcr, std = K' Factor x Pb x 0 - - 

Vcr, std Where: - - 

Average DGM Flow Rate 
Average DGM Y Factor 
Average DGM dH@ 

3.587 1 3.587 1 3.586 1 

0.995 ( 0.997 / 0.998 / 

dH@ = 0.032 x dH x (Tm + 460) x D2 - - 

CFM 
Unitless 
In. H20 

(Tam b + 460) '/2 

Vm, std 0.98Y < 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 

1.654 1 1.651 / 1.651 1 

Page 3 of 5 

Pbar x (Y x Vm)2 



Rt. 2, Box 2165, Wheatland, MO 65779 

11 PRETEST DRY GAS METER CALIBRATION 

Client SDI - CCI Date Calibrated 02-01 -03 
Location Columbia City, IN Control Unit ID No. 6091 98 
Project No. G/SA 03-T-201 Critical Orifice ID No. AQ73 

I1 Technician T. Shackelford Critical Orifice K' Factor 0.7546 

Dry Gas Meter Parameters Units 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . . . .  CF 
Initial Reading . . . . . . . . . . . . . .  CF 
Difference (Vm) . . . . . . . . . . . . . .  CF 
Average ~ e t e r - ~ e m ~ e r a t u r e  

Initial . . . . . . . . . . . . . . . . . . .  OF 
Final . . . . . . . . . . . . . . . . . . .  OF 
Average (Tm) . . . . . . . . . . . . . .  OF 

Run Time (0) . . . . . . . . . . . . . .  Minutes 
DGM Orifice Delta H (dH). . . . . . . .  In. H20 
Barometric Pressure (Pbar). . . . . . .  In. Hg 
Ambient Temperature (Tamb) . . . . . . .  OF 
Pump Vacuum . . . . . . . . . . . . .  In. Hg 

Trials 

Vm,std= 1 7 . 6 5 x V m x  Pbar+(dH/13.6) - - 1 4.872 1 4.868 / 4.8591 
(Tm + 460) 

Vcr, std = K' Factor x Pb x 0 1 4.762 1 4.760 / 4.759 ] - - 

(Tam b + 460) l/2 

I dH@ = 0.032 x dH x (Tm + 460) x n2 - - i 1.732 1 1.730 / 1.728 ] 
Pbar x (Y x Vm)2 

Y =  Vcr, std Where: - - 

Average DGM Flow Rate CFM 
Average DGM Y Factor Unitless 
Average DGM dH@ In. H20 

0.977 / 0.978 1 0.979 1 

Page 4 of 5 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.96 0.98 1 .OO 
Trial 2 - 0.96 0.98 1 .OO 
Trial 3 - 0.96 0.98 1 .OO 



J s.A.T., LLC Rt. 2, BOX 21 65, Wheatland, MO 65779 TelJFax (41 7) 282- 61 40 

11 PRETEST DRY GAS METER CALIBRATION 

Client SDI-CCI Date Calibrated 02-01 -03 
Location Columbia City, IN Control Unit ID No. 6091 98 - 

Project No. G/SA 03-T-201 Critical Orifice ID No. AQ81 -- 11 Technician T. Shackelford Critical Orifice K' Factor 0.9065 

I/ Dry Gas Meter Parameters Units Trials 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . . . .  CF 
Initial Reading . . . . . . . . . . . . . .  CF 
Difference (Vm) . . . . . . . . . . . . . .  CF 
Average Meter Temperature 

Initial . . . . . . . . . . . . . . . . . . .  OF 
Final . . . . . . . . . . . . . . . . . . .  "F 
Average (Tm) . . . . . . . . . . . . . .  OF 

Run Time (0) . . . . . . . . . . . . . .  Minutes 
DGM Orifice Delta H (dH). . . . . . . .  In. H20 
Barometric Pressure (Pbar). . . . . . .  In. Hg 
Ambient Temperature (Tamb) . . . . . . .  OF 
Pump Vacuum . . . . . . . . . . . . .  In. Hg 

Vm, std = 17.65 x Vm x Pbar + (dHJl3.6) - - / 5.913 1 5.912 1 5.911 1 
(Tm + 460) 

Y =  Vcr, std Where: - 0.967 1 0.967 1 0.966 ] - I 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.95 0.97 0.99 
Trial 2 - 0.95 0.97 0.99 
Trial 3 - 0.95 0.97 0.99 

Vcr, std = K' Factor x Pb x 0 - - 

-- 
(Tm + 460) x a2 - dH@ = 0.032 x dH x - 1.760 / 1.760 1 1.7601 

Pbar x (Y x Vm)2 

5.716 5.71 4 / 5.71 2 / 

Average DGM Flow Rate 1.233 
Average DGM Y Factor Unitless 0.967 
Average DGM dH@ 1.760 

(Tamb + 460)% 

Page 5 - 
5 



Pitot Inspection Form 

I certlfy that pitot tubelprobe number 77- / meets or exceeds dl 
speclflcatlons, criteria andlor applicable design features and is hereby assigned a pltot tuba 
calbratlon factor of 0.84. See 40 CFR 60, V o L M ,  No. 160, EPA U)ethad 2 

Pitot Tube Distance to Other Sensors 

From Nozzle Opening, >0.75" 
Gas Line & Stack TIC, >0.75" 
"Z" Clear, Side to  TIC, 2.0" 
"W" Clear, Rear to TIC, 2.0" 
"Y" Clear to Union, 3.0" 

(Circle Yes or No) Notes 



Pitot inspection form 

Note: P = e, + P,) 
2 

I certify that pltot tubelprobe number 7% 2 meets or exceedr dl 
speciflcatlons, criteria andlor applicable design features and Is hereby asrlgned a pltot tuba 
calbratlon factor of 0.84. See 40 CFR 60, VoL 42, No. 160, EPA Ebet)rad 2 

Date: p-- P Q ~  

Pitot Tube Distance to Other Sensors (Circle Yes or No) Notes 

From Nozzle Opening, >0.75" 
Gas Line & Stack TIC,' >0.75" 

m No 
GI No 

"2" Clear, Side to TIC, 2.0" 
"W" Clear, Rear to TIC, 2.0" 
"Y" Clear to Union, 3.0" 

s; i: 
aG'/ No 



/ j  S.A.T., LLC ~ t .  2, BOX 21 65, Wheatland, MO 65779 Tel/Fax (41 7) 282- 6140 

11 Client SDI-CCI 
11 ~ocation Columbia Citv. IN 
/I ~ ro iec t  No. GISA 03-T-301 

02-01 -03 - 

T. Shackelford 
Ilchecked By F. Guenther 

Control Unit ID No. 5071 23 
Umbilical ID No. U90- 1 
Sample Probe ID No. P9- 1 
Filter Oven ID No. 101 1 
Filter Holder OTS ID No. FH - 1 - - 

lmpinger OTS ID No. I-  1 
. - - . - . .  - -. -. ... - - .. - ... -. .. - - .-.... - . -. .. - .. - .... -. - ... - . . . .  - ..... - ... - ..... - ... ........ - -. ..... -. ... -. ... - .... - .-......... - - -... -. .. - .. - .. -. ... -. . .  - .. - - ..... . -. 

AUDIT DEVICES .-... - ...... -. . - . - ..... - ... - ...... - - .... - . -- ........... - ..... -. ... (=--.=--= . -- - ... .. ......-..-......- -- . 

Reference Thermometer: Type Mercury Range 0- 1 8 0  OF 

Thermocouple Simulator: Series Altek 22 Model K21.00F Type K 
Range 0 - 21 00 OF Serial No. 101 84805 - 

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

INPUT DATA I . .... - ....... _ .. . . ......... - -.. - ... . . . . - - .. - .. /.._ ... - _  . .. -- . . .  - 
!' 

Reference 
Thermometer 

* Ice Bath 

Control Unit Selector Switch Settings 
Stack* / Probe / Filter I Auxiliary* I Meter 

(Ambient OF) 1 ("F) ("F) 
70 I 32 I 68 

("F) 
68 

Thermocouple 
Simulator 

Control Unit Selector Switch Settings 
Stack / Probe 1 Filter I Auxiliary Exit 

Settings 
0 OF 

Tolerance R a n q ~  

("F) 
31 

ii 

Stack . . .  + 1.5 % 
Probe . . . .  + 5.4 OF 
Filter . . . .  k5.4 OF 

("F) 
0 

Auxiliary . . .  + 5.4 O F  
Meter . .  + 5.4 OF 
Exit . . , . . , . . + 2.0 OF 

("F) 
7 1 

2000 OF 
21 00 OF 

- 

Absolute 

(OF) 
32 I 

("F) 
0 

1997 
N.A. 

("F) 
0 

("F) I ("F) 
-1 1 0 



S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 Tel/Fax (41 7) 282- 61 40 

PRETEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 

Client SDI -CCI Control Unit ID No. 6091 98 - . . 

Location Columbia City, IN Umbilical ID No. U90-2 
Project No. G/SA03-T-201 Sample Probe ID No. P9-2 
Date 02-01 -03 Filter Oven ID No. 1012 
Auditor T. Shackelford Filter Holder OTS ID No.FH-2 
Checked By F. Guenther lmpinger OTS ID No. 1-2 

Reference Thermometer: Type Mercury -- Range 0 - 1 8 0  - OF 

Thermocouple Simulator: Series Altek 22 Model K21OOF Type K -- 

Range 0 - 2100 OF Serial No. 101 84805 
- .... - ............. - - .......... -. .. - ..... - ......-. .......... ......-.. . .. . . . . .  -. -. - -. - - - -. - - - . .  . .  ..... . ....... ..... .. .. - - ......... - - .... -. ..... - - ........ 

- .  ... .. . ....... ...... .... .... INPUT DATA .... ............. .. . . . . . .  - -. - - - - - - - - -. - -. - - - _ -. - . . .  - .......... - ...... - ..... -. ............ -. ............ - ....... - .... -. ...... - .. - . 

Reference 
Thermometer 

* Ice Bath 

Control Unit Selector Switch Settings 
Stack* 1 Probe / Filter / Auxiliary* I Meter / Exit* 

(Ambient OF) 
7 1 

(OF) 
34 

Thermocouple 1 simulator 

Tolerance Range 

Control Unit Selector Switch Settings 
Stack I Probe / Filter ( Auxiliary 1 Exit 

Settings 

("F) 1 OF ! (OF) 
71 1 74 i 34 

(OF) (OFL 
73 1 34 

(OF) I ("F) I ("F) 1 ("F) (OF) 1 

. . . . . . .  Stack k 1.5 % Absolute 
. . . . . .  Probe .-+5.4 OF 

. . . . . . . .  Filter k5.4 OF 
. . . . . .  Auxiliary ? 5.4 OF 

. . . . . . .  Meter + 5.4 OF 
. . . . . . . .  Exit k2.0 OF 

I- 

900 OF 
1000 OF 
1100 OF 
1200 OF 
1300 OF 
1400 OF 

898 
997 

1 099 
1 200 
1 299 
1401 



I CERTIFICATE OF CALIBRATION 
C This is to cert i fy tha t  your Altek Unit has been cal ibrated using standards whose accuracies 

r are t raceable to the National Inst i tute of Standards and Technology w i th in  the limits o f  the  
N lST Calibration Services. Actual  records pertaining t o  these standards are o n  file a n d  a re  

r available for examination. 

r Certified by: Akek Industries Corp. Recommend Recalibration: Annually 

C Mode l  Number  K3  (a$ Factory Calibration Date 

.r Calibration Due Calib 

r 
J- 
L 

'L 
L Serial N i~~~~~~~i~~~~~~l~rllllllllgl lo184806 

- I n  Serv ice Date 3 -Ae-- 
L C 
Ik (- f DECLARATION OF CONFORMITY ( ( .r 

The above signature for Akek Indudes Corp., 35 Vantage Point Drive, Rochester NY 14624 U.S.A. J' r Declares that the equipment specified complies with standards EN50081-1 and EN50082-1. .r r The product complies with the essential requirements of the EMC Directive 89/336/EEC 
J r 

L 916000-005 REV:A .r 
L ~ 4 s d s d s d s 4 s g s ~ s y @ s ~ ~ ~ b 4 r , ~ ~ ~ r , + r , + ~ d h ~ r , d ~ d h f i ~ d ~ d ~ ~ ~  



Field Calibrations 



GlSA , LTD. P.0.  Box 807, Crown Point, IN 46308 Tel/Fax (21 9) 662-7037 ' 

METER ORIFICE CHECK. Yc 

Dry Gas Meter Parameters Units 
Toral Metered Gas Volume 
Finai Reading . . . . . . . . . . . . .  . . CF 
Initial Reading . . . . . . . . . . . .  . . CF 

. . . . . . . . . . . . . .  Difference (Vm) CF 
Average Meter Temperature 

Initial . . . . . . . . . . . . . .  . , . O F  
Final . . . . . . . . . . . . . . .  . . . O F  

. . . . . . . . . . . . . .  Average (Tm) "F 

Run Time . . . . . . . . . . . .  . Minutes 
Barometric Pressure (Pbar) . . . . . .  In. Hg 
DGM Y Factor . . . . . . . . . . . . .  Dimensionless 
DGM Delta H@ . . . . . . . . . . . .  In. H20 

. . . . . . . . .  - .. -.-.. ..,-. ...... ..- ....... .-....- ......-......... - - ~  ...- ..-.-,*---.... .-.-..-.. .-.--..-...-v-.-., . ,*.A -..-- -..-.--..-.+A, -. .... 

CALCULATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... ... .............. . . .  -. . . . . . . . . .  . . . . .  . . . - .  

Trial I Yc = 10 / Vm [0.0319 (Tm + 460) / Pbar]% 
Y c =  101 7 ,L%G [0.0319 ( Y D ~ U  +460)/ Z Y - q ' D  ] % 
Yc= o , c / 7 -  

T r ~ a l  2 Yc = 10 / Vm [0.0319 (Tm + 460) 1 Pbar]% 
Yc=  101 [0.0319 ( +460) / 1% 
Yc = 

,qA 

Where 0 97Y < Yc < 1.03Y = < < 

Trial 3 Yc, = 10 1 Vm [0.0319 (Tm + 460) 1 Pbar]% 
Yc=  101 [0.0319 ( +460) / ] % 
Yc = 

Where: 0.97Y < Yc < 1.03Y = < < 
~ . . . - . . .  --- .-... .......................................... . . . . . . . .  .... ~- . . . . . . . . . . .  ... . . . . . . . . . . . . .  ~- .... .. . . .  . .  

Comments: See ~ec t ion~~4.4 .1 ,  Method 5, Appendix A, 40 CFR 60 

Page /.. of / 



S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 Tel/Fax (41 7) 282- 61 40 

METER ORIFICE AUDIT, Yc 

Client st-/ Q - ~ W L V ~ ~ C  5 Date L;-b3jvq- -- 

Project No. c 3 - r- z i Control Unit ID No. 
Facility EL+ &-I,aLrX OdtlpP+ Audited By A F'EXDLG 

Observed By Project Site k ,  / k / z ~ [  4 o n P  

Final Reading. . . . . . . . . . . . . . .  CF 
Initial Reading . . . . . . . . . . . . . . . .  CF 
Difference (Vm) . . . . . . . . . . . . . .  CF 
Average Meter Temperature 

Initial . . . . . . . . . . . . . . . . . . .  OF 
Final . . . . . . . . . . . . . . . . . . .  OF 
Average (Tm) . . . . . . . . . . . . . .  OF 

Dry G a s  Meter  P a r a m e t e r s  Units Trials  

Run Time . . . . . . . . . . . . . . . .  Minutes 10 10 
Barometric Pressure (Pbar) . . . . . .  In. Hg 
DGM Y Factor. . . . . . . . . . . .  Dimensionless 
DGM Delta H@ . . . . . . . . . . . .  In. H20 

Total Metered Gas Volume 

Trial 1 -Yc = 10 / Vm [0.0319 (Tm + 460) / PbarI1/2 
Y c = 1 0 /  -I> ~ \ k  [0.0319 ( 57.0 +460) / 2%. 4 % ] '/z 
y c =  g,  yy+-z 

L7/97= 

Where: 0.97Y < Yc < 1.03Y = 407 < < a 2 7  

Trial 2 Yc = 10 / Vm [0.0319 (Tm + 460) / PbarI1/2 
Yc = 101 [0.0319 ( +460) / ] '/2 
Yc = 

1 

Where: 0.97Y < Yc < 1.03Y = < < 

2 I 3 7  

Trial 3 Yc = 10 1 Vm [0.0319 (Tm + 460) / PbarI1h 

Where: 0.97Y < Yc < 1.03Y = < c 

2omments: See Section 4.4.1, Method 5, Appendix A, 40 CFR 60 

Page -6 Of L 



EMISSION MEASUREMENT TECHNICAL INFORMATION CENTER 
GUIDELINE DOCUMENT 

ALTERNATIVE METHOD 5 POST-TEST CALIBRATION 

INTRODUCTION AND BACKGROUND 

EPA Method 5 requires the calibration of the metering system after each 
field 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 
two reasons: (1) it eliminates questions about the possibility of the 
damage to the metering system occurring during transport and (2) it 
eliminates travel costs for a retest if the metering system fails the post- 
test calibration. 

The alternative post-test calibration procedure described below is based 
on the 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 
dry gas meter, the alternative procedure includes two additional steps: 
(1) a leak check from either the inlet of the sampling train or the inlet 
of the metering system and (2) a leak check of that portion of the sampling 
train from the pump to the orifice meter. 

PROCEDURE 

The alternative to the post-test calibration in Section 5.3.2 of Method 5 

is as follows: 

After each test run, do the following: 

1. Ensure that the metering system has passed the post-test leak- 
check. If not, conduct a leak-check of the metering system from 
its inlet. 

2. Conduct the leak-check of that portion of the train from the 
pump to the orifice meter as described in Section 5.6 of Method - 

3 .  Calculate Yq, for each test run using the following equation: 

Prepared by Michael K. C i o l e k ,  EMB EMTIC GD-026 
Technical Support ~ivision, OAQPS, EPA June 21, 1994 



EMTIC GD-026 EMTIC GUIDELINE DOCUMENT 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., OR. 
barometric pressure, in. Hg. 
(29.921528) (0.75)~ (in. Hg/ 0 /R) cfm2. 
average orifice meter differential, in. H,O. 
orifice meter calibration coefficient, in. H 2 0 .  

dry molecular weight of stack gas, lb/lb-mole. 
dry molecular weight of air, lb/lb-mole. 
specific gravity of mercury. 

After each test run series, do the following: 

4. Average the three or more Yqafs obtained from the test run series 
and compare this average Yq, with the dry gas meter calibration 
factor, Y. The average Yqa must be within 5 percent of Y. 

5. If the average Yqa does not meet the 2 5  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 Method 5 .  

REFERENCE 

1. Roger T. Shigehara, P. G. Royals, and E. W. Steward, "Alternative Method 
5 Post-Test Calibration", Entropy, Inc, contained in the EMTIC TSAR 
Library. 

Prepared by Michael K. Ciolek, EMB EMTIC GD-026 
Technical Support Division, OAQPS, EPA June 21, 1994 



Post-Test Calibrations 



Dry Gas Meter Post-Test Calibration Data 
Client: SDI-CCI Operator: B. Peyton 
Project #: G/SA 03-T-201 DGM #: 507 1 23 
Date(s) Used: 0211 81 - 02/20/03 Date Calibrated: 0210 1 103 

Calibrated By: T. Shackelford 
DGM C Factor, Y: 0.989 
DGM Delta H@: 1.906 

Trial # I  

0, Total (Minutes):/ 6 0 q  DGM Sample Volume, Total ( F P ) : ~  47.450 1 

DGM Temperature, Average ('F):i 48.7 1 Pbar C' Hg): I 29.221 

Delta H, Average (" ~ 2 0 ) : r  2.150 1 SGMW, Dry (LbILb-Mole): 1 28.84 1 

DGM Yqa* = I 1.001 1 

Trial #2 

0, Total (Minutes):[ A 60.0 I DGM Sample Volume, Total (FP):~ 43.840 1 

DGM Temperature, Average ("F):l 58.61 Pbar (" Hg): ( 29.221 

Delta H, Average (" H20):( 1.9451 SGMW, Dry (Lb/Lb-Mole): [ 28.84 1 

DGM Yqa* = [ 1.041 / 

Trial #3 

0, Total (Minutes) : [ 60.01 DGM Sample Volume, Total ( ~ t ~ ) : [  44.052 1 

DGM Temperature, Average ("~):l 70.8) Pbar (" Hg): r 29.22 1 

Delta H, Average (" H20):I 2.013 1 SGMW, Dry (Lb/Lb-Mole): I 28.84 1 

DGM Yqa* = 1 1.066 1 

where: 0.95Y < 

therefore: 0.940 < 

'See EMTlC GD-026, Alternative Method 5 Post-Test Calibration 

DGM Yqa, Average* =[ 1.036 1 
Yqa, Avg. < 1.05Y 

1.036 < 1.038 



Dry Gas Meter Post-Test Calibration Data 
Client: SDI-CCI Operator: A. Perdue Calibrated By: T. Shackelford 
Project #: G/SA 03-T-201 DGM #: 6091 98 DGM C Factor, Y: 0.997 
Date(s) Used: 0211 81 - 02/20/03 Date Calibrated: 02/01 103 DGM Delta H@: 1.652 

- 

Trial # I  

0, Total (Minutes): / 60.0 / 

DGM Temperature, Average ("F):l 62.0 1 

DGM Sample Volume, Total (Ft3):I 53.9901 

Pbar (" Hg): / 29.22 1 

Delta H, Average (" H2O):l 2.1301 SGMW, Dry (LbILb-Mole): 1 28.841 

DGM Yqa* = [ 0.9531 

Trial #2 

0, Total (Minutes):] 60.0 1 DGM Sample Volume, Total (~ta): [  52.086 1 

DGM Temperature, Average ("I=):[ 69.8 1 Pbar (" Hg): I 29.22 / 

Delta H, Average (" H20):j 2.0251 SGMW, Dry (LbILb-Mole): I 28.84 ] 

DGM Yqaf = [ 0.970 1 

Trial #3 

0, Total (Minutes): / 60.01 DGM Sample Volume, Total (Ft3): 1 56.351 1 

DGM Temperature. Average (T):l 91.7 

Delta H, Average (" H20):I 2.405 ] 

Pbar (" Hg): I 29.221 

where: 0.95Y c 

therefore: 0.947 c 

*See EMTlC GD-026, Alternative Method 5 Post-Test Calibration 

SGMW, Dry (LbILb-Mole): / 28.84 1 

DGM Yqa* = I 0.997 1 

DGM Yqa, Average* = I  0.973 1 
Yqa, Avg. c 1.05Y 

0.973 c 1.047 



Pitot inspection form 

U L S E Y E  LEEL  a Ports Damaged? 

-lov<( ' 

, .- 
W=A sln 8 3  LN 

I 
P 

32 &'/ -/ 
PA = & 3=7.z R/ 

PB = 
0- 9 7'9 " 

Tube Dla. (D,) = 

I certify that pitot tubelprobe number /q-/ meets or exceed8 dl 
8pecificationa. criteria andlor appllcable design features and la  hereby annlgnad a pltot tube 
calbration factor of 0.84. See 4 0  CFR 60,  VoL 42, No. 160, EPA Met)rad 2 

Pitot Tube Distance to Other Sensors (Circle Yes or No) Notes 

From Nozzle Opening, >0.75" 
Gas Line & Stack TIC, >0.75" 

No 
yes /@ @? 7Ybq 

"Z" Clear, Side to T/C, 2.0" A s /  N o  
"W" Clear, Rear to T/C, 2.0" / No 
"Y" Clear to Union, 3.0" @/ No 



Pitor Inspection Form 

1 Tube Assembly LevelY 

Note: P = P*+P,~ A 

I certify thet pitot tubelprobe number p$- 2 meets or exceed. dl 
npectfl,cat!ons, criteria andlor applicable deslgn features and in hereby asalgnsd s pitot tube 
caibratlon factor of 0.84. See 40 CFR 60, VoL 42, No. 160, EPA Muthud 2 

Pitot Tube Distance to Other Sensors (Circle Yes or No) Notes 

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" 



/ S.A.T., LLC Rt. 2, Box 2165, Wheatland, MO 65779 Tel/Fax (41 7) 282-61 40 

Client SDI - CCI 
Project No. G/SA 03-T-201 
Location Columbia City, IN 
Date 03- 24- 03 
Auditor T. Shackelford 
Checked By F. Guenther 

Control Unit ID No. 5071 23 ... . 

Umbilical ID No. U90- 1 --- 
Sample Probe ID No. P9-1 - 

Filter Oven ID No. 1011 
Filter Holder OTS ID No.N/A 
lmpinger OTS ID No. I - 1 

1 Reference Thermometer: Type Mercury Range -- 0- 1 8 0  - OF 

Thermocouple Simulator: Series Altek 22 Model K21OOF Type K 
Ranae 0 - 2100 OF Serial No. 101 84805 

Reference I Control Unit Selector Switch Settings 
1 Thermometer 1 Stack* 1 Probe I Filter 1 Auxiliarv* / ~ e t e 7 1 E x i t " l  

* Ice Bath 

(Ambient OF) 
72 

Tolerance Range 

Stack . . .  k 1.5 % Absolute 
Probe . . .  + 5.4 OF 
Filter . . .  + 5.4 OF 

. . . . . .  Auxiliary 55.4 OF 
Meter . . .  k5.4 OF 
Exit. . .  k2.O OF 

("F) 
31 

Thermocouple 
Simulator 
Settings 

O OF 
100 OF 

("F) 
7 1 

Control Unit Selector Switch Settings 
Stack 
-(OF) 

O 
98 

("F) 
72 

Probe 
(" F) 
- 1 
97 

("F) 1 (OF) 
N/A I 7 1 

("F) 
32 

Filter 
("F) 

O 
96 

Auxiliary 
("F) 

N/A 
I1 

Exit 
("F) 

O 
99 



j/ S.A.T., LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 Tel/Fax (41 7) 282-61 40 

POST-TEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 

1 1  Client SDI -CCI Control Unit ID No. 6091 98 -- 

Project No. G/SA 03-T-201 Umbilical ID No. U90-2 
Location Columbia City, IN Sample Probe ID No. P9-2 -- 

Reference Thermometer: Type Mercury Range 0- 1 8 0  OF 

' 

/ Thermocouple Simulator: Series Altek 22 Model K21OOF Type - K 

I I Range 0 - 2100 OF Serial No. 10184805 

-- - 

Date 03-24-03 Filter Oven ID No. 101 2 
Auditor T. Shackelford Filter Holder OTS ID No.N/A 
Checked By F. Guenther lmpinger OTS ID No. 1-2 

1 Reference 1 Control Unit Selector Switch Settinas _ _ ]  
1 Thermometer I Stack* 1 Probe 1 Filter 1 Auxiliary* I Meter / Exit* / 

Thermocouple Control Unit Selector Switch Settings 
Simulator Stack / Probe / Filter 1 Auxiliarv 1 Exit 

(Ambient OF) 
72 

Settings . ("F) ("5 1 (OF) ("F) ("F) 
0 O F  2 1 1 1 N/A 1 

Tolerance R a n ~ e  - 

* Ice Bath 

("F) 
34 

Stack . .  -t 1.5 % Absolute 
Probe . . . .  + 5.4 OF 
Filter . . .  k5.4 OF 

. . . . . .  1200 "F Auxiliary k5.4 OF 
. . . . . . .  1300 OF Meter ? 5.4 OF 

Exit . . . . . . . .  k2.0°F 1400 "F 
1500 OF 

("F) 
73 

("'3 
74 74 31 



r I 
r CERTIFICATE OF CALIBRATION I 

C This i s  to  cert i fy that  your  Altek Unit has been cal ibrated using standards whose accuracies 1 
L are t raceable t o  the National Institute of Standards and Technology w i th in  the l imits of the  1 

L NlST Calibration Services. Actual  records pertaining to these standards are on file and are 3 

C: 
available fo r  examination. .r 
Certified by: Attek In Recommend Recalibration: Annually 

I r Mode l  Number Factory Calibration Date q m  G 
Calibration Due 

J r 
J r 

r 
.r 

Serial N ![%lil~lll~!llllllll~!~ll 101 84806 
- I n  Serv ice Date 5 -ye-- I 

r 
( DECLARATION OF CONFORMIlY ( < I 

r 
The above signature for Ahek Indusbies Corp., 35 Vantage Point Drive, Rochester NY 14&24 U.S.A. 

I 
3 

J- Declares that the equipment specified complies with standards EN50081-1 and EN50082-1. 
The product complies with the essential requirements of the EMC Directive 891336lEEC 

.r r 
916000-005 REV:A J 

r 
~4>+bd+db4%4%9%4%&9bd%+h9%+b+b&d%9%+%9k+%&9%*J 



LAP INSTRUMENTATION 



EAF Baghouse Outlet 



Nox Cat Sheet 1 

Client SDI 
Columbia City 

Source Identification EAF 

Sampling Runs: 
Gas Type: 
Span: 

Cylinder 
Number 

Mid-Range Gas 

High-Range Gas 

Run #: 
Gas Type: 
Span: , 

Analyzer 
Response 

Zero Gas 0.50 

(upscale Gas 1 26.90 

Test Date 211 812003 
Project # 03-024 
Operator Teague 

Cylinder 
Value 

% or PPM 

Analyzer 
Response 

Initial Values 
System 

Response 

0 -09 

26.98 

Run #: 2 
Gas Type: NOx 
Span: 50 

Zero Gas 

Upscale Gas 

- 

Run #: 3 
Gas Type: NOx 
Span: 50 

Page 1 

Absolute 
Difference 
% or PPM 

Drift 
% of Span 

-0.02 

-0.26 

System 
Cal. Bias 
% of Span 

-0.82 

0.16 

Final Values 

Zero Gas 

Upscale Gas 

Difference 
% of Span 

System 
Response 

0.08 

26.85 

Analyzer 
Response 

0.50 

26.90 

Drift 
% of Span 

0.06 

-0.84 

Final Values 

Analyzer 
Response 

System 
Cal. Bias 
% of Span 

-0.84 

-0.10 

System 
Response 

0.1 1 

26.43 

0.50 

26.90 

Initial Values 
System 

Cal. Bias 
% of Span 

-0.78 

-0.94 

System 
Response 

0.08 

26.85 

Initial Values 

0.1 1 

26.43 

System 
Cal. Bias 

% of Span 

-0.84 

-0.10 

System 
Response Drift 

% of Span 
1 

System 
Cal. Bias 

% of Span 

Final Values 

-0.78 

-0.94 

System 
Response 

System 
Cal. Bias 
% of Span 

0.18 

26.39 

-0.64 

-1.02 

0.14 

-0.08 



So2 Cal Sheet 1 

Client 

Source Identification 

Calibration Data For 
Sampling Runs: 
Gas Type: 
Span: 

Zero Gas 

Low-Range Gas 

SDI 
Columbia Citv 

Test Date 2/18/2003 
Proiect # 03-024 
Operator Teague 

Cylinder Cylinder Analyzer Absolute Difference 
Number Value Response Difference % of Span 

% or PPM % or PPM 

Run #: 2 
Gas Type: SO2 
Span: 50 

Run #: 1 
Gas Type: SO2 
Span: 50 

Zero Gas 

Upscale Gas 

Analyzer 
Response 

0.20 

27.80 

Analyzer 

l Run #: 3 

Response 

Gas Type: SO2 
Span: 50 

Initial Values I Final Values 
System 1 System I System I System 

Zero Gas 

Initial Values 

I 
Response 

1 upscale Gas 

System 
Response 

0.05 

27.40 

Drift 
% of Span 

1.90 

0.38 

System 
Cal. Bias 
% of Span 

-0.30 

-0.80 

Final Values 

~ a l .  Bias 
% of Span 

Page 1 

System 
Response 

1 .OO 

27.59 

Analyzer 
Response 

System 
Cal. Bias 
% of Span 

1.60 

-0.42 

~ ~ s ~ o n s e  C& Bias 
% of Span 

Initial Values 

Drift 
% of Span 

System 
Response Drift 

% of Span 

System 
Cal. Bias 
% of Span 

Final Values 
System 

Response 
System 

Cal. Bias 
% of Span 



Co2 Cal Sheet 1 

Client SDI Test Date 211 812003 
Columbia City Project # 03-024 

Source Identification' EAF 

Low-Range Gas 
I I I 

Analyzer 
Response 

0.20 

Calibration Data For 
Sampling Runs: 1 - 
Gas Type: C02  
Span: 2 0 

Zero Gas 

Mid-Range Gas 

Operator Teague 

Cylinder 
Number 

( 10.90 1 10.80 

High-Range Gas 

Cylinder 
Value 

% or PPM 

0.00 

% or PPM 

1 .ooo 

Absolute 
Difference 

16.50 

Gas Type: 
IsDan: 

Difference 
% of Span 

16.40 

Analyzer 
Res~onse 

1 upscale Gas 1 10.80 

I 

Zero Gas 

l ~ u n  #: 2 1 Initial Values Final Values I 

0.20 

Gas Type: 'TI Analyzer 
Span: Response Response Cal. Bias 

% of S ~ a n  

Initial Values 

1 % of span] % of Span 
I I 

System 
Response 

0.320 

11.050 

Drift 
% of Span 

-0.56 

-0.28 

System 
Cat. Bias 

% of Span 

0.60 

1.25 

Final Values 
System 

Response 

0.209 

10.995 

. 

System 
Cal. Bias 

% of Span 

0 .04 

0.97 

Page 1 

Zero Gas 

Upscale Gas 

Run #: 3 
Gas Type: C02 
Span: 20 

Zero Gas 

Upscale Gas 

Analyzer 
Response 

0.20 

10.80 

Initial Values 

0.20 

10.80 

System 
Response 

0.209 

10.995 

Drift 
System 

Cal. Bias 

Final Values 

0.1 84 

1 1.030 

System 
Response 

0.04 

0.97 

System 
Cal. Bias 

% of Span 

-0.08 

1.15 

0. I 84 

11.030 

0.150 

1 1.023 

-0.08 

1.15 

% of Span 

-0.25 

1.1 1 

-0.13 

0.18 

% of Span 

-0.17 

-0.03 



02 Cal Sheet 1 

Client 

Source Identification 

SDI 
Columbia City 

l ~ e r o  Gas I I 0.00 

Calibration Data For 
Sampling Runs: 1 - 
Gas Type: 0 2  
Span: 2 5 

Test Date 211 812003 
Project # 03-024 
Operator Teague 

Cylinder 
Number 

Low-Range Gas 

Mid-Range Gas 

Hiah-Ranae Gas 

% or PPM 

Cylinder 
Value 

% or PPM 

13.00 

21.50 

Run #: 1 
Gas Type: 0 2  
Span: 25 

Zero Gas 

Upscale Gas 

Analyzer 
Response 

Run #: 2 
Gas Type: 0 2  
Span: 25 

Zero Gas 

Upscale Gas 

Page 1 

0.20 

13.10 

Run #: 3 
Gas Type: 0 2  
Span: 25 

Zero Gas 

Upscale Gas 

Initial Values 

0.600 

13.000 

Analyzer 
Response 

0.20 

13.10 

Analyzer 
Response 

0.20 

13.10 

System 
Response Drift 

% of Soan 

System 
Cal. Bias 

% of S ~ a n  

Final Values 

1.60 

-0.40 

Drift 
% of Span 

-0.21 

-0.28 

Initial Values Final Values 

System 
Response 

System 
Response 

0.554 

13.240 

System 
Response 

0.502 

13.170 

Initial Values 

System 
Cal. Bias 

% of S ~ a n  

0.554 

13.240 

System 
Cal. Bias 
% of Span 

1.42 

0.56 

System 
Cal. Bias 
% of Span 

1.21 

0.28 

System 
Response 

0.502 

13.170 

Drift 
% of Span 

-0.06 

-0.12 

System 
Cal. Bias 

% of Span 

1.21 

0.28 

Final Values 

1.42 

0.56 

System 
Response 

0.486 

13.140 

-0.18 

0.96 

System 
Cal. Bias 

% of Span 

1.14 

0.1 6 



RF Exhaust Stack 



Nox Cal Sheet 1 

Client 

Source Identification 

SDI 
Columbia City 
Reheat Furnace 

Calibration Data For Cylinder 
Sampling Runs: Number 
Gas Type: 
Span: 

Zero Gas I 

Test Date 2/19/2003 
Project # 03-024 
Operator Teague 

% or PPM % or PPM 
% of Span 

0.840 

Run #: 1 
Gas Type: NOx 
Span: 50 

Zero Gas 

Upscale Gas 

Run #: 2 
Gas Type: NOx 
Span: 50 

Zero Gas 

Upscale Gas 

Page 1 

Analyzer 
Response 

0.42 

26.55 

Run #: 3 
Gas Type: NOx 
Span: 50 

Zero Gas 

Upscale Gas 

Analyzer 
Response 

0.42 

26.55 

Analyzer 
Response 

0.42 

26.55 

Initial Values 
System 

Response 

1.42 

27.29 

Initial Values 

Drift 
% of Span 

-2.68 

-1.42 

System 
Cal. Bias 

O h  of Span 

2.00 

1.48 

Final Values 

System 
Response 

0.08 

26.58 

Initial Values 

System 
Response 

0.08 

26.58 

Drift 
% of Span 

0.28 

-1.28 

System 
Cal. Bias 

% of Span 

= -0.68 

0.06 

Final Values 

System 
Response 

0.22 

25.94 

System 
Cal. Bias 
% of Span 

-0.68 

0.06 

System 
Response 

0.22 

25.94 

Drift 
O/O of Span 

0.86 

0.18 

Final Values 
System 

Cal. Bias 
% of Span 

-0.40 

-1.22 

System 
Cal. Bias 

% of Span 

-0.40 

-1.22 

System 
Response 

0.65 

26.03 

System 
Cal. Bias 

% of Span 

0.46 

-1 .04 



Co Cal Sheet 1 

Client 

Source Identification 

Calibration Data For 
Sampling Runs: 
Gas Type: 
Span: 100 

Zero Gas 

Run #: 
Gas Type: 
Span: 100 

Zero Gas 

1 upscale Gas 

SDI 
Columbia Citv 
Reheat Furnace 

Test Date 211 912003 
Proiect # 03-024 
Operator Teague 

% or PPM % or PPM 

Gas Type: 
Span: 100 Response 

Analyzer 
Response 

0.1 6 

30.27 

]zero Gas I 0.16 

Initial Values 

Upscale Gas 

I % of Span I I % of span1 % of span! 

System 
Response 

0.95 

30.72 

30.27 

Drift 
O h  of Span 

-0.25 

0.71 

System 
Cal. Bias 

% of Span 

0.79 

0.45 

Final Values 

Initial Values 

Page 1 

System 
Response 

0.70 

31.43 

System 
Response 

Run #: 3 
Gas Type: CO 
Span: 100 

Zero Gas 

Upscale Gas 

System 
Cal. Bias 
% of Span 

0.54 

1.16 

Drift 
System 

Cal. Bias 

Final Values 
System 

Response 

Analyzer 
Response 

0.16 

30.27 

System 
Cal. Bias 

Initial Values 
System 

Response 

0.34 

33.64 

Drift 
% of Span 

0.16 

-0.92 

System 
Cal. Bias 

% of Span 

0.1 8 

3.37 

Final Values 
System 

Response 

0.50 

32.72 

System 
Cal. Bias 

'10 of Span 

0.34 

2.45 



Co2 Cal Sheet 1 

Client 

Source Identification 

SDI 
Columbia City 
Reheat Furnace 

Test Date 2/19/2003 

Calibration Data For 
Sampling Runs: 1 - 
Gas Type: C02 
Span: 20 

Zero Gas 

Low-Range Gas 

Mid-Range Gas 

High-Range Gas 

Project # 03-024 
O~erator Teaaue 

Cylinder 
Number 

Cylinder 
Value 

% or PPM 

Run #: 1 
Gas Type: C02 
Span: 20 

Zero Gas 

U~scale  Gas 

Analyzer 
Response 

Absolute 
Difference 
% or PPM 

1 I % of spanl % of Span 

Difference 
% of Span 

Analyzer 
Response 

0.062 

10.936 

Run #: 2 
Gas Type: C02  
Span: 20 

Zero Gas 

U~scale  Gas 

Run #: 3 
Gas Type: C02 
S ~ a n :  20 

Zero Gas 1 0.062 1 0.177 I 0.58 1 0.163 1 0.51 1 . -0.07 

Analyzer 
Response 

0.062 

10.936 

Initial Values 

Analyzer 
Res~onse 

Page 1 

Initial Values 

System 
Response 

0.195 

10.867 

Upscale Gas 

System 
Response 

0.230 

10.930 

Drift 
% of Span 

-0.09 

0.37 

System 
Cal. Bias 

% of Span 

0.67 

-0.34 

Final Values 

Drift 
% of Span 

-0.18 

-0.31 

System 
Cat. Bias 

% of Span 

0.84 

-0.03 

Final Values 

System 
Response 

0.177 

10.942 

Initial Values 

10.936 

System 
Response 

0.1 95 

10.867 

System 
Cal. Bias 
% of Span 

0.58 

0.03 

System 
Res~onse 

System 
Cal. Bias 
% of Span 

0.67 

-0.34 

Drift 
System 

Cal. Bias 

Final Values 

10.942 

System 
Res~onse 

System 
Cal. Bias 

0.03 11.012 0.38 0.35 



Client 

0 2  Cal Sheet 1 

SDI - , ~  ~, r. , 
I esr uare L I I  YILUUJ 

Source Identification 
Columbia City 
Reheat Furnace 

Calibration Data For 
Sampling Runs: 1 - 
Gas Type: 0 2  
Span: 2 5 

Zero Gas 

Low-Range Gas 

Mid-Range Gas 

High-Range Gas 

Cylinder 
Number 

% or PPM 

Run #: 1 
Gas T v D ~ :  0 2  

Zero Gas 1 0.023 1 0.095 1 0.29 

Initial Values 
Anaivzer Svstem 1 Svstem 

a 

Span: 25 

Project # 03-024 
Operator Teague 

% or PPM 

Response Response 

Upscale Gas 1 12.982 

Cal. Bias 
O/O of Span 

Run #: 2 
Gas Type: 0 2  
Span: 25. 

I 

Final Values -1 
12.800 

Zero Gas 

Upscale Gas 

Analyzer 
Response 

-0.73 

0.023 

12.982 

Run #: 3 
Gas Type: 0 2  

Initial Values 

Span: 25 

Page 1 

12.752 

System 
Response 

0.012 

12.752 

Analyzer 

Zero Gas 

Upscale Gas 

System 
Cal. Bias 

O/O of Span 

-0.04 

-0.92 

Initial Values I Final Values 
System 1 System I System I System 

Response 

-0.92 

0.023 

12.982 

-0.19 

Response 

0.024 

12.700 

Cal. Bias 
% of Span 

0.00 

-1 . I 3  

Response 

0.075 

12.780 

Cal. Bias 
% of Span 

Drift 
% of Span 

0.21 

-0.81 

0.20 

0.32 



CALIBRATION GAS CERTIFICATIONS 



' " A  k t ' ~  . 
Member of the Linde Gas Group 

Certificate of Analysis 
EPA Protocol 

Performed according to EPA-6001R-971121, Procedure G1 

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

AGA Gas, Inc. 
Maumee Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
419-893-7226 

AGA GAS INC 
AGA TWINSBURG INTERBRANCH 
2045 E AURORA RD 
TWINSBURG OH 44087-1959 
800-424-2427 

Material : 6232 
EPA NOIN2 2-49 PPM 

Production #: 100055976 
Batch #: 02499H2 190BF 
Cylinder #: CC98182 
Expiration Date: 813012004 
Shelf Life: 24 months 

Blend Tolerance: 5 % Relative 
Storeluse Temp: 35 to 90 F 
Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 660 
Analytical Accuracy: 1 .OO % Relative 1 - 

7727-37-9 Nitrogen Balance 08/30/2002 

N/A 2 NOx 26.8 ppm 08/3012002 

-10102-43-9 Nitric Oxide CC128850 , GMIS 98.4 ppm 1210312003 
10102-43-9 Nitric Oxide CC29532 , GMIS 20.49 ppm 0612512004 

Horiba CLA-51OSS 568093024 Chemiluminescence 08/28/2002 

This product is manufactured using equipmenf which has been calibrated with NZST traceable, or equivalent, standards, weights, or equipment. 

Analytical report approved by Jim Healy 



BOC GASES 

Assay Laboratory 

BOC GASES 

2009 Bellaire Avenue 

Royal Oak,MI 48067 

(248) 399 91 50 

CERTIFICATE OF ANALYSIS 
EPA Prokocd l  Gas 

CUSTOMER 

. BOC ANN ARBOR MI PLT 

780 STATE CIRCLE 

ANN ARBOR, MI 481 080000 

CUSTOMER PO NO: T#127681 1 OE MEYER 

CYLINDER NO . XCO26559B 

EXPIRATION DATE : 03118104 

CERTIFICATION DATE : 0311 9/02 

CYLINDER PRESSURE : 2200 psig 

PRODUCT ID NO : 02000163 

LOT NUMBER : 489782 

Previous Certification Date(s): 

ANALYTICAL INFORMATION 
- ~ -. - ~ .- .. -- - 

This calibration standard has been certified per the 1997 EPA Traceability Protocol Doc~rrnent EPA-600/971121. Using Prcceaure GI .  All Values certified 
to be +/-I% N E T  Traceable. 

Do Not Use This Cylinder below 150 psig. 1.e. 1.0 Megapascal 

CALIBRATION STANDARDS USED IN ASSAY 

TY Pe LOT ID Cylinder No Concentration Expiration 
.. ~ . .~. ~ . . .. - ... ... .... - - ~. - .... ~ ... . 

SRM 16638 4 5-T-61 FF20667 47.60 ppm NITRIC OXIDE 09/01/06 

ANALYTICAL INSTRUMENTS 

lnstrumenffMakelModeI 
. - - - -. - . - . - - - - . - . - .. . . . - -- - .- - .- -- -. . - 
Rosemount 951A L7 

Analytical Principle 

A division of The BOC Group, Inc. 
A Delaware Corporation 

Page: 1 Of 1 

USED IN ASSAY 

Last Multipoint 
Calibration 

02n 8/02 - 

@Y9 

QA Approved ~ ' 3 k  , 
t," 



AGA 
Member of the Linde Gas G ~ U D  

Certificate of Analysis 
EPA Protocol 

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

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

AGA Gas, Inc. AGA GAS INC 
Maumee Specialty Gas Plant AGA TWINSBURG INTERBRANCH 
6421 Monclova Road 2045 E AURORA RD 
MAUMEE OH 43537 TWINSBURG OH 44087-1959 
419-893-7226 800-424-2427 

Material: 6655 
EPA S02/N2 15-99 PPM 

Production #: 1000625 82 
Lot #: 02499A3200JD 
Cylinder #: CC136358 
Expiration Date: 2/5/2005 
Shelf Life: 24 months 

Blend Tolerance: 5 % Relative 
Storeluse Temp: 35 to 90 F 
Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 660 
Analytical Accuracy: 1 .OO % Relative 

7446-09-5 Sulfur Dioxide 25 to 30 28.3 +I- 0.3 ppm 02/05/2003 
7727-37-9 Nitrogen Balance 02/05/2003 

7446-09-5 Sulfur Dioxide 
7446-09-5 Sulfur Dioxide 

CC3957 , LS 10.1 ppm 05/01/2007 
CC76126 , GMIS 101.8 ppm 07/26/2004 

Horiba VIA-5 10 568279012 Non-Dispersive Infrared 0 1/06/2003 

This product is manufactured wing equipmetti which has been calibrated with NZST traceable, or equivalent, siandards, weights, or equipment. 

Analytical report approved by Jim Healy 



MY%//// BOC GASES 

Assay Laboratory 

BOC GASES 

2009 Bellaire Avenue 

Royal Oak,MI 48067 

(248) 399 91 50 

CUSTOMER 

OE MEYER 

3303 TIFFIN AVE 

ROUTE 101 

SANDUSKY, OH 44870 

CUSTOMER PO NO: FOR TICK#I 83029 

Previous Certification Date(s): 

CYLINDER NO : XCOO438OB 

EXPIRATION DATE : 07126103 

CERTIFICATION DATE : 07/26/01 

CYLINDER PRESSURE : 2000 P W  

PRODUCT ID NO : 020013J3 

LOT NUMBER : 455368 

ANALYTICAL INFORMATION 
This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-6001971121, Using Procedure GI. All Values certified 
to be +/-I% NET  Traceable. 

Do Not Use This Cylinder below 150 psig. i.e. 1.0 Megapascal 

CALIBRATION STANDARDS USED IN ASSAY 

TY ~e LOT ID Cylinder No Concentration Expiration 
-- - -- -- -- - .. - - - - - - - 

GMlS 1693 455303 CC14547 44.40 ppm SULFUR DIOXIDE 0711 4103 

ANALYTICAL INSTRUMENTS USED IN ASSAY 

Last Multipoint 

InstrumenffMakelModel Analytical Principle Calibration 

Bovar 721 -M 93721 M80647 NonDispersive Ultraviolet 07/23/01 

A division o f  The BOC Group, Inc. 
A Delaware Corporation 

Page: 1 Of 1 



MB////l BOC GASES 

Assay Laboratory 

BOC GASES 

2009 Bellaire Avenue 

Royal Oak,MI 48067 

(248) 399 91 fiD 

CUSTOMER 

OE MEYER 

3303 TIFFIN AVE 

ROUTE 101 

SANDUSKY, OH 44870 

CUSTOMER PO NO: FOR TICK#183029 

CYLINDER NO : CC6609 

EXPIRATION DATE : 07/23/04 

CERTIFICATION DATE : 07/24/01 

CYLINDER PRESSURE : 2000 psig 

PRODUCT ID NO : 02000838 

LOT NUMBER : 452083 

Previous Certification Date(s): 

ANALY T I CAaZ. ~FC)R-MATXON 
-- 

Th~s callbratlon standard has been cert~fied per the 1997 EPA Traceabihty Protocol, Document EPA-600/97/121, Usmg Procedure G1 All Values cert~fied 
to be +/-I % NlST Traceable. 

Do Not Use This Cylinder below 150 psig. i.e. 1.0 Megapascal 

CALIBRATION STANDARDS USED IN ASSAY 

LOT ID Cylinder No Concentration Expiration 

NTRM 81 678 9806021 1 XCO13128B 49.59 +/- 0.40 ppm COIN2 02/01 102 

ANALYTICAL INSTRUMENTS USED IN ASSAY 

Last Multipoint 

InstrumenffMakelModel Analytical Principle Calibration 
- -. - -- -- -- 
Rosemount 880A L1 2000258 NonDispersive Infrared 0711 6/01 

A division of The BOC Group, Inc. 
A Delaware Corporation 

Page: 1 Of 1 



Assay Laboratory 

M/m BOC GASES BOC GASES 

2009 Bellaire Avenue 

Royal Oak,MI 48067 

(248) 399 91 50 

CUSTOMER 

OE MEYER 

3303 TIFFIN AVE 

ROUTE 101 

SANDUSKY, OH 44870 

CUSTOMER PO NO: FOR TICK#183029 

Previous Certification Date(s): 

CY LINDER NO : XC025033B 

EXPIRATION DATE : 07/23/04 

CERTIFICATION DATE : 07/24/0! 

CYLINDER PRESSURE : 2000 psig 

PRODUCT ID NO : 02002588 

LOT NUMBER : 452084 

F3.?J;v TI C-9L 3NFm-W-TI CW - -- - - -- - 
Th~s  calibration standard has been certified per the 1997 EPA Traceabiltty Protocol, Document EPA-600/97/121, Using Procedure G I  All Values certtf~ed 
to be +/-I % NlST Traceable. 

Do Not Use This Cylinder below 150 psig. i.e. 1.0 Megapascal 

CALIBRATION STANDARDS USED IN ASSAY 

TY pe LOT ID Cylinder No Concentration Expiration 
- -- - -- - . . - -- - ... -. ... - -. ..... 

NTRM 81 679 980608 CC18027 98.00 +/- 0.70 ppm COIN2 05/01 102 

ANALYTICAL INSTRUMENTS USED IN ASSAY 

Analytical Principle 

Last Multipoint 
Calibration 

. ~- 
Rosemount 880A L! 2000258 NonDispersive Infrared 07/17/01 

A division of The BOC Group, Inc. 
A Delaware Corporation 

Page: 1 Of 1 QA Approved 



IIH/////W' BOC GASES 

Assay Laboratory 

BOC GASES 

2009 Bellaire Avenue 

Royal Oak,MI 48067 

(248) 399 91 50 

GERTTFICATE OF ANALY.S'IS 
EEA E r o t o c d  Gas 

CUSTOMER 

BOC ANN ARBOR MI 

780 STATE CIRCLE 

ANN ARBOR, MI 481 080000 

CUSTOMER PO NO: 

Previous Certification Date@): 

CYLINDER NO : CC10946 

EXPIRATION DATE : 09-JuI-2003 

CERTIFICATION DATE : 18-Jul-2002 

CYLINDER PRESSURE : 2200 ~ s i g  

PRODUCT ID NO : 24010312 

LOT NUMBER : 510765 

ANALYTICAL INFORMAT ION 
This calibration standard has been certified per the 1997 EPA Traceability Protocol. Document EPA-600/97/121, Using Procedure G1. All Values certified 
to be +/-A % NlST Traceable. 

Do Not Use This Cylinder below 150 psig. i.e. 1.0 Megapascal 

Anakytical Results 
,'RequestedsMixture 'Certlfled Analytical . , 

Components ~ s ~oncentytion Unaertalnty Assay Dates 
I 

.- - .  -- 
CARBON MONOXIDE 

i r .  , - - - . t 90:OQ t i  t ? -  ppm . ,., ;89.6 dprn 4 a +/-I .00.S/a: NlST Traceable 07108102 & 0711 5/02 
, I  1 

- T O G E N  , ~AIANGE GAS 
c - A. ^ % .  # .  ..', -2 ."* C n 

CALIBRATION STANDARDS USED IN ASSAY 

GMlS 81679 

LOT ID Cylinder No Concentration 
- . . - - - . - - - . - - 

95.30 ppm CARBON MONOXIDE 

Expiration 

ANALYTICAL INSTRUMENTS USED IN ASSAY 

Last Multiooint 

Instrument/ Ma kelModel Analytical Principle Calibration 
-- - -- -- - - - -- -- -. - - - - - - -- - - - - - - 

Rosemount 880A L1 2000258 NonD~spers~ve Infrared 07/08/02 

A division of The BOC Group, Inc. 
A Deiawarc Corporalion 

Page: 1 Of 1 QA Approved YW 



AGA 
Member of the Linde Gas Group 

Certificate of Analysis 
EPA Protocol 

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

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

AGA Gas, Inc. AGA GAS INC 
Maumee Specialty Gas Plant AGA TWINSBURG INTERBRANCH 
6421 Monclova Road 2045 E AURORA RD 
MAUMEE OH 43537 TU'INSBURG OH 44087- 1959 
419-893-7226 800-424-2427 

Material: 2179 
MISC 3 COMPONENT EPA 

Production #: 100053336 
Batch #: 02499F2240MA 
Cylinder #: CC3817 
Expiration Date: 6/27/2005 
Shelf Life: 36 months 

- -- 

Blend Tolerance: 1 % Relative 
Storeluse Temp: 35 to 90 F 
Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 590 
Analytical Accuracy: 1 .OO % Relative 

124-38-9 Carbon Dioxide 11 10.9 +I- 0.1 % 06/27/2002 
7782-44-7 Oxygen 13 13.0 +/- 0.1 % 06/27/2002 
7727-37-9 Nitrogen Balance 06/27/2002 

124-38-9 carbon Dioxide 
124-38-9 Carbon Dioxide 
7782-44-7 Oxygen 

CC59146 , NTRM 6.900 % 
CC59162 , NTRM 13.78 % 
CC73617 , NTRM 9.90 % 

Horiba VIA-5 10 568849043 Non-Dispersive Infrared 0512912002 
Rosemount 755R 1000559 Paramagnetic 06101 /2002 

This producl is manufactured using equipment which has been calibrated with NlST traceable, or equivalent, standards, weights, or equipment. 

Analytical report approved by Roy Yoder 



Member ot the Linde Gas Group 
& 
Certificate of Analysis 

EPA Protocol 
Performed according to EPA-600R-97/12 1, Procedure G1 

P' 

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

AGA Gas, Inc. 
Maumee Specialty Gas Plant 
6421 Monclova Road 
MAUMEE OH 43537 
419-893-7226 

Material: 2179 
MISC 3 COMPONENT EPA 

Production #: 100056708 
Batch #: 02499J2WOUA 
Cylinder #: CC307 
Expiration Date: 9/10/2005 
Shelf Life: 36 months 

- -- 

AGA GAS INC 
AGA TWINSBURG INTERBRANCH 
2045 E AURORA RD 
TWINSBURG OH 44087-1959 
800-424-2427 

Blend Tolerance: 1 % Relative 
Storeluse Temp: 35 to 90 F 
Blend Type: EPA Protocol 
Cyl. Pressure: 2000 psig 
Balance Gas: Nitrogen 
CGA: 590 
Analytical Accuracy: 1 .OO 5% Relative 

7782-44-7 Oxygen 
7727-37-9 Nitrogen 

20 to 23 21.5 +I- 0.2 % 091 1012002 
Balance 091 1012002 

7782-44-7 Oxygen CC73286 , GMIS 20.89 % 1213 112002 
124-38-9 carbon Dioxide CC59230 , NTRM 19.91 % 0810112005 

Horiba VIA-510 568849043 Non-Dispersive Infrared 08/27/2002 
Rosemount 755R 1000559 Paramagnetic 0812712002 

This product is nuanufnctured using equipment which hns been calibmted with NlST h-nceable, or equivalent, standards, weights, or equipment. 

Analytical report approved by Roy Yoder 



APPENDIX F 

SAMPLE CALCULATIONS, NOMENCLATURE AND EQUATIONS 



SAMPLE CALCULATIONS 



USEPA Method 51202 



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. 

Sample Calculations Data Entry Section 

Client: SDI-CCI Project #: GISA 03-T-201 
Location: Electric Arc Furnace - Baghouse Outlet (ES) 

To add more 
parameters, 
PAGE DOWN 



1 S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TEL/FAX (41 7) 282-61 40 

I EPA Method 51202 (PMICPM) S a m ~ l e  Calculat ions Paae 1 of 3 

Location: Electric Arc Furnace - Baghouse Outlet (ES) Client: SDI-CCI 
Run #: 1 Proiect #: G/SA 03-T-201 

Absolute Stack Gas Pressure (In. Hg): 

I P a =  
Pbar + ( k P s  s 13.6) 

Pa = 28.95 

Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

Vw, std = 0.04707 x Vlc 

Vw, std = 0.04707 x 39.0 

Vw, std = 1.836 

I Volume of Dry Metered Gas, Standard Conditions (DSCF): 

Vm, std = {I 7.65 x Vm x Y x [Pbar + (dH + 13.6)]) t (Tm + 460) 

Vm, std = (17.65 x 215.88 x 0.989 x [ 28.98 + ( 2.808 t 13.6 ) 1) 
( 62.8 + 460 ) 

Vm, std = 210.380 

Moisture Fraction (Dimensionless): 

Bws = Vw, std + (Vm, std + Vw, std) 

Bws = 1.836 -+ ( 210.38 + 1.836 ) 

Bws = 0.009 

Molecular Weight of Stack Gas, Dry Basis (Lb/Lb-Mole): 



I S.A.T.. LLC Rt. 2,  Box 21 65, Wheatland, MO 65779 TEL~FAX (41 7) 282-61 40 

i EPA Method 51202 (PMICPM) Sample Calculations Page 2 of 3 

I Location: Electric Arc Furnace - Baghouse Outlet (ES) Client: SDI-CCI 

Molecular Weight of Stack Gas, Wet Basis (Lb/Lb- Mole): 

Ms = 18 x Bws + [Md x (1 - Bws)] 

Ms = 18 x 0.009 + [ 28.84 x ( 1 - 0.009 ) 1 

Ms = 28.74 

Velocity of Stack Gas (FPS): 

I v s =  
85.49 x Cp x sqrt dP x sqrt [(Ts + 460) t (Ms x Pa)] 

Vs = 85.49 x 0.84 x 0.81 6 x sqrt [(  141.8 + 460 ) 
( 28.74 x 28.95-)I 

Vs = 49.8 

Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

1 Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (OSCFM): 

Qstd = [ I  7.65 x Qa x Pa x (1 - Bws)] + (Ts + 460) 

Qstd = [17.65 X 9E+05 X 28.95 X (1 - 0.009 )] 
( 141.8 + 460 ) 

Qstd = 789,853 

lsokinetic Sampling (%): 

%I = [0.0945 x Vm, std x (Ts + 460)] + [0 x Vs x Pa x An x (1 - Bws)] 



S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TELIFAX (41 71 282-6140 

1 EPA Method 51202 (PMICPM) S a m ~ l e  Calculat ions Paae 3 of 3 

/ Location: Electric Arc Furnace - Baghouse Outlet (ES) Client: SDI-CCI 
/ Run #: 1 Proiect #: GISA 03-T-201 

/ TPMl 0 Emissions Concentration (Gr/DSCF): 

1 Gr/DSCF = 15.435 x Mn t Vm, std 
I 

TPMlO Emissions Concentration (Lb/DSCF): 

Lb/DSCF = 1.1 4E-07 

TPMl 0 Emissions Rate (Lb/Hr): 

Lb/Hr = Lb/DSCF x Qstd x 60 

Lb/Hr = 1.14E-07 x 8E+05 x 60 

Lb/Hr = 5.41 

TPMl 0 Emissions Concentration (Lb/TP W): 

LbITPW = LbIHr + Rp 

LbITPW = 5.41 t 175.8 

Lb/TPW = 0.0308 
- 



USEPA Method 6C 





S a m p l e  C a l c u l a t i o n s  W o r k s h e e t  

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 6C 
(S02-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: SDI-CCI Project #: G/SA 03-T- 201 
Location: 1 
Run #: 1 

To add more 
parameters, 
PAGE DOWN 



1 S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TEL/FAX (41 7) 282-61 40 

EPA Method 6 C  ( S 0 2 )  S a m p l e  Calcula t io  

Absolute Stack Gas Pressure (In. Hg): 

Pa = Pbar + (+Ps s 13.6) 

Pa = 28.98 + ( -0.30 t 13.6 ) 

Pa = 28.96 

Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

Vw, std = 0.04707 x Vlc 

I Vw, std = 0.04707 x 8.7 

1 Vw, std = 0.41 0 

Volume of Dry Metered Gas, Standard Conditions (DSCF): 

Vm, std = (1 7.65 x Vm x Y x [Pbar + (dH +- 13.6)]) + (Tm + 460) 

1 ~ m ,  std = (17.65 x 44.385 x 0.997 x 1-28.98 + ( 1 . 6 5 2  i 13.6)  I )  
( 63.4 + 460 ) 

Vm, std = 43.427 

1 Moisture Fraction (Dimensionless): 

Bws = Vw, std t (Vm, std + Vw, std) 

Bws = 0.410 i ( 43.427 + 0.410 ) 

Bws = 0.009 

Mnl~mrlar  Weight nf Stack Gas, Dry Basis (Ib/lb-Mole!: .-.-.---.-- 

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

Md = 0.44 x 0.6 + 0.32 x 20.1 + [ 0.28 x ( 0.0 + 79 ) 

Md = 28.90 



1 S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TELIFAX (41 7) 282-61 40 

EPA Method 6C (SO21 Sample Calculat ions Pane 2 of 3 

I Location: Electric Arc Furnace - Baghouse Outlet (ES) Client: SDI-CCI 
I Run #: 1 Proiect #: G/SA 03-T-201 

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 0.908 x sqrt [(  140.8 + 460 ) 
( 28.80 x 28.96 )]  

vs  = 55.3 

Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

Qa = A x Vs x 60 

/ Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

1 Qstd = [ I  7.65 x Qa x Pa x (1 - Bws)] t (Ts + 460) 

Qstd = [ I  7.65 X 1 E+06 x 28.96 X (1 - 0.009 ) ]  
( 140.8 + 460 ) 

Qstd = 878,849 



I s.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TELIFAX (41 7) 282-61 40 

I EPA Method 6 C  ( 5 0 2 )  S a r n ~ l e  Calculations Paae 3 of 3 

1 Location: Electric Arc Furnace - Baghouse Outlet (ES) Client: SDI-CCI 

SO2 Emissions Concentration (Lb/DSCF): 

LbIDSCF = Ca x 1.1 6635E-07 

1 SO2 Emissions Rate (Lb/Hr): 

/ SO2 Emissions Concentration (Lb/TPW): 



USEPA Method 7E 



S a m p l e  C a l c u l a t i o n s  W o r k s h e e t  

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 C a l c u l a t i o n s  Data E n t r y  S e c t i o n  

Client: SDI-CCI Project #: G/SA 03-T-201 
Location: Electric Arc Furnace - Baghouse Outlet (ES) -- 

Run #: 1 

To add more 
parameters, 
PAGE DOWN 



1 Absolute Stack Gas Pressure (In. H a :  

Pa = Pbar + (+Ps t 13.6) 

Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

Vw, std = 0.04707 x Vlc 

' Vw, std = 0.04707 x 8.7 

Vw, std = 0.41 0 

Volume of Dry Metered Gas, Standard Conditions (DSCF): 

Vm, std = (1 7.65 x Vm x Y x [Pbar + (dH + 13.6)]) + (Tm + 460) 

Vm, std = (1 7.65 x 44.39 x 0.997 x [ 28.98 + ( 1.652 +- 13.6 ) 1)  
( 63.4 + 460 ) 

Vm, std = 43;427 

/ Moisture Fraction (Dimensionless): 

Bws = Vw, std + (Vm, std + Vw, std) 

Bws = 0.410 s ( 43.43 + 0.41 0 ) 

1 Bws = 0.009 

Molecular Weight of Stack Gas, Dry Basis (Lb/Lb-Mole): 



I S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TELIFAX (41 7) 282-61 40 

I EPA Method 7E (NOx) Sample Calculations Paqe 2 of 3 

I Run #: 1 Proiect #: GISA 03-T-201 

Molecular Weight of Stack Gas, Wet Basis (Lb/Lb - Mole): 

Ms = 18 x Bws + [Md x (1 - Bws)] 

Ms = 18 x 0.009 + [ 28.90 x ( I - 0.009 ) 1 

1 Velocity of Stack Gas (FPS): 

1 Vs = 85.49 x Cp x sqrt dP x sqrt [(Ts + 460) t (Ms x Pa)] 

Vs = 85.49 x 0.84 x 0.908 x sqrt [( 140.8 + 460 ) 
( 28.80 x 28.96 ) ]  

v s  = 55.3 

1 Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

/ Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

Qstd = [17.65 x Qa x Pa x (1 - Bws)] s (Ts + 460) 

Qstd = [17.65 x 1 E+06 x 28.96 x (1 - 
( 140.8 + 460 ) 

Qstd = 878,849 



S.A.T.. LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TEL/FAX (41 7) 282-61 40 

EPA Method 7E (NOx) Sample Calculations Paae 3 of 3 

Run #: 1 Proiect #: GISA 03-T-201 

NOx Emissions Concentration (Lb/DSCF): 

Lb/DSCF = Ca x 1.1946E-07 

Lb/DSCF = 6.00 X 1E-07 

Lb/DSCF = 7.1 7E-07 

N Ox Emissions Rate (Lb/Hr): 

Lb/Hr = Lb/DSCF x Qstd x 60 

Lb/Hr = 7.17E-07 x 9E+05 x 60 

Lb/Hr = 37.80 

NOx Emissions Concentration (Lb/TP W): 

Lb/TPW = Lb/Hr t Rp 

Lb/TPW = 37.80 + 165.5 

Lb/TPW = 0.228 



USEPA Method 10 



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: SDI-CCI Project #: G/SA 03-T-201 
Location: Reheat Furnace - Exhaust Stack 
Run #: 1 

To add more 
parameters, 
PAGE DOWN 



1 S.A.T., LLC ~ t .  2, Box 21 65, Wheatland, MO 65779 TELIFAX (41 7) 282-61 40 

EPA Method 10 ( C O- C E M )  Sample Calculations Page 1 of 1 

I 

I Run #: 1 Proiect #: GISA 03-T-201 

I I C O  Emissions Concentration (Lb/DSCF): 
I 

Lb/DSCF = 1.65E-07 

CO Emissions Concentration Per F Factor (Lb/mmBtu): 

Lb/mmBtu=Lb/DSCF x F d  x 120.9 + (20.9 - %02)] 

Lb/rnmBtu=l.65E-07 x 8710 x [ 20.9 i ( 20.9 - 9.5 ) I  

Lb/mmBtu= 0.003 



USEPA Method 13B 



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 138 
(Fluoride). 

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: SDI-CCI Project #: -- GISA 
Location: Electric Arc Furnace - Baghouse Outlet (ES) 
Run #: 1 

To add more 
parameters, 
PAGE DOWN 



1 S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TEL/FAX (41 7) 282-61 40 

! EPA Method 138  (F) Sample Calculations Paae 1 of :  

]Cocation: Electric Arc Furnace - Baghouse Outlet (ES) Client: SDI-CCI 
I ~ u n  #: 1 Proiect #: GiSA 03 - T - 201 

/ Absolute Stack Gas Pressure (In. Hg): 

Pa = Pbar + (+Ps + 13.6) 

Pa = 29.22 + ( -0.30 s 13.6 ) 
I 

Pa = 29.20 

Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

Vw, std = 0.04707 x Vlc 

I VW, std = 0.04707 x 17.2 

Vw, std = 0.81 0 

I Volume of Dry Metered Gas, Standard Conditions (DSCF): 

Vm, std = (17.65 x Vm x Y x [Pbar + (dH s 13.6)]) + (Tm + 460) 

I Vm, std = 53.467 

Moisture Fraction (Dimensionless): 

Bws = Vw, std -+ (Vm, std + Vw, std) 

Bws = 0.810 + ( 53.467 + 0.81 0 ) 

Bws = 0.01 5 

Molecular Weight of Stack Gas, Dry Basis (Lb/Lb -Mole): 

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

Md = 0.44 x 0 + 0.32 x 20.9 + [ 0.28 x ( 0.0 + 79 ) ]  



1 S.A.T., LLC ~ t .  2, BOX 21 65, Wheatland, MO 65779 TEL~FAX (41 7) 282-61 40 

1 Molecular Weight of Stack Gas, Wet Basis (Lb/Lb - Mole): 

1 MS = 18 X BWS + [Md x (1 - Bws)] 

1 Velocity of Stack Gas (FPS): 

1 Vs = 85.49 x Cp x sqrt dP x sqrt [(Ts + 460) t (Ms x Pa)] 

Vs = 85.49 x 0.84 x 0.829 x sqrt [( 138.9 + 460 ) 
( 28.67 x 29.20 ) ]  

Vs = 50.4 

Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

Qa = 314.16 X .  50.4 x 60 

Qa = 950,020 

Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

1 Qstd = [17.65 x Qa x Pa x (1 - Bws)] 1; (Ts + 460) 

I 
Qstd = [17.65 x 1 E+06 x 29.20 x (1 - 0.01 5 ) ]  

( 138.9 + 460 ) 
Qstd = 805,271 

1 lsokinetic Sampling (%): 

%I = [0.0945 x Vm, std x (Ts + 460)] a [0 x Vs x Pa x An x (1 - Bws)] 



1 S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TEL/FAX (41 7) 282-61 40 

I EPA Method 13B (F) Sample Calculations Page 3 of 3 

. . 

/ Run #: 1 Proiect #: GISA 03-T-201 

F Emissions Concentration (Gr/DSCF): 

GrJDSCF = 15.435E-03 x Mn t Vrn, std 

GrJDSCF = 0.01 5435 x 4.4 + 53.467 

GrJDSCF = 0.001 27 

F Emissions Concentration (Lb/DSCF): 

LbJDSCF = GrJDSCF t 7000 

LbJDSCF = 0.0013 t 7000 

LbJDSCF = 1.81 E-07 

F Emissions Rate (Lb/Hr): 

LbJHr = LbJDSCF x Qstd x 60 

LbJHr = 1.81 E-07 x 8E+05 

LbJHr = 8.767 

F Emissions Concentration (Lb/TPW): 

LbJTPW = LbIHr + Rp 

LbJTPW = 8.767 t 231.8 

LbJTPW = 0.038 



USEPA Method 18 



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 18 
(GOC). 

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: SDI-CCI Project #: G/SA 
Location: Electric Arc Furnace - Baahouse Outlet iES) 
Run  #: 1 

To add more 
parameters, 
PAGE DOWN 



I S.A.T., LLC Rt, 2, Box 21 65, Wheatland, MO 65779 TEL/F/ZX (41 71 282-61 40 

EPA Method 18 IGOC) S a m ~ l e  Calculations Paae 1 of 3 

/ Run #: 1 Proiect #: G/SA 03-T-201 

Absolute Stack Gas Pressure (In. Hg): 

Pa = Pbar + (?Ps s 13.6) 

29.22 + ( -0.30 t 13.6 ) 

I Pa = 29.20 

1 Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 
I 
I Vw, std = 0.04707 x Vlc 

Vw, std = 0.04707 x 17.2 

1 Vw, std = 0.81 0 

Volume of Dry Metered Gas, Standard Conditions (DSCF): 

Vm, std = (17.65 x Vm x Y x [Pbar + (dH s 13.6)]) t (Tm + 460) 

Vm, std = (1 7.65 x 53.990 x 0.997 x [ 29.22 + ( 2.130 + 13.6 ) 1) 
( 62.0 + 460 ) 

Vm, std = 53.467 

Moisture Fraction (Dimensionless): 

Bws = Vw, std t (Vm, std + Vw, std) 

Bws = 0.81 0 + ( . 53.467 + 0.810 ) 

Bws = 0.01 5 

Molecular Weight of Stack Gas, Dry Basis (Lb/Lb - Mole): 
I 



I S.A.T., LLC ~ t .  2, BOX 21 65, Wheatland, MO 65779 TEL/FAX (41 7) 282-61 40 

Proiect #: GISA 03-T-201 

Molecular Weight of Stack Gas, Wet Basis (Lb/Lb - Mole): 

MS = 18 x B W S +  [ M d x  (1 - Bws)] 

Ms = 18 x 0.015 + [ 28.84 x ( 1 - 0.01 5 ) 1 

Ms = 28.67 

/ Velocity of Stack Gas (FPS): 

1 Ys = 85.49 x Cp x sqrt dP x sqrt [(Ts + 460) s (Ms x Pa)] 

i vs = 85.49 x 0.84 x 0.829 x sqrt [ (  138.9 + 460 ) 
( 28.67 x 29.20 )] 

Vs = 50.4 

1 Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 
I 

Qa = 950,020 

Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

/ Qstd = [I 7.65 x Qa x Pa x (1 - Bws)] + (Ts + 460) 

Qstd = [17.65 X 1 E+06 X 29.20 x (1 - 0.015 ) ]  
( 138.9 + 460 ) 

Qstd = 805,271 



) S.A.T.. LLC Rt. 2, Box 21 65, Wheatland, MO 65779 T E L / F M  (41 7 )  282-61 40 

1 Hexane Emissions Concentration (Lb/DSCF): 

/ Hexane Emissions Rate (Lb/Hr): 

1 LbIHr = Lb/DSCF x Qstd x 60 

LbIHr = 0.00E+00 x 8E+05 x 60 

LbIHr = 0.000 

Hexane Emissions Concentration (Lb/TPW): 

Lb/TPW = Lb/Hr + Rp 



USEPA Method 29 



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 29 
(Metals). 

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: SDI-CCI Project #: G/SA 03-T- 201 --- 

Location: Electric Arc Furnace - Baghouse Outlet (ES) 
Run #: 1 

To add more 
parameters, 
PAGE DOWN 



S .A.T., LLC ~ t .  2, BOX 21 65, Wheatland, MO 65779 TELIFAX (41 7) 282-61 40 

Absolute Stack Gas Pressure (In. Hg): 

Pa = Pbar + (2Ps t 13.6) 

Pa - - 29.02 + ( -0.30 t 13.6 ) 

Pa - - 29.00 

Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

Vw, std = 0.04707 x Vlc 

Vw, std = 0.04707 x 28.8 

Vw, std = 1.356 

Volume of Dry Metered Gas, Standard Conditions (SCF): 

Vm, std = (17.65 x Vm x Y x [Pbar + (dH + 13.6))) +- (Tm + 460) 

Vm,std = 90.171 

Moisture Fraction (Dimensionless): 

Bws = Vw, std + (Vm, std + Vw, std) 

Bws - - 1.356 t ( 90.171 + 1.356 ) 

Bws - - 0.01 5 

Uolecular Weight of Stack Gas, Dry Basis (Lb/Lb -Mole): 

Md - - 0.44 x %C02 + 0.32 x %02  + [0.28 x (%CO + %N2)] 

Md - - 0.44 x 0 + 0.32 x 20.9 + [ 0.28 x ( 

Md - - 28.84 



S.A.T., LLC ~ t .  2, BOX 21 65, Wheatland, MO 65779 TEL/FAX (41 7) 282-61 40 

Molecular Weight of Stack Gas, Wet Basis (Lb/Lb -Mole): 

Ms - - 18 x BWS + [Md x (1 - Bws)] 

Ms - - 18 x 0.015 + [ 28.84 x ( 1 - 

Ms - - 28.68 

Velocity of Stack Gas (FPS): 

I vs 

- - 85.49 x Cp x sqrt dP x sqrt [(Ts + 460) + (Ms x Pa)] 

- - 85.49 x 0.84 x 0.81 1 x sqrt [( 141 + 460) 

( 28.68 x 29.00 )] 
I vs - - 49.5 

Volumetric FIo w Rate of Stack Gas, Actual Conditions (A CFM): 

Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): I 
1 Qstd = [ I  7.65 x Qa x Pa x (1 - Bws)] s (Ts + 460) 
I 

1 Qstd = [17.65 X 9E+05 x 29.00 x (1 - 0.015)] 
( 141 .O + 460 ) 

Qstd = 782,730 

I Isokinetic Sampling (%): 

% I  = [0.0945 x Vm, std x (Ts + 460)] s [0 x Vs x Pa x An x (1 - Bws)] 



S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TELIFAX (41 7) 282-61 40 

EPA Method 29 (Metals) Sample Calculations Page 3 of 2 

Run #: 1 Proiect #: GISA 03-T-201 

Lead Emissions Concentration (Gr/DSCF): 

Gr/DSCF = 15.435E-06 x Ca t Vm, std 

GrIDSCF = 1.9E-06 

Lead Emissions Concentration (Lb/DSCF): 

LbIDSCF = Gr/DSCF t 7000 

Lea d Emissions Rate (L b/Hr) : 

Lb/Hr = Lb/DSCF x Qstd x 60 

Lead Emissions Concentration (Lb/TPW): 

Lb/TPW = Lb/Hr t Rp 



USEPA Method 316 



S a m p l e  C a l c u l a t i o n s  W o r k s h e e t  

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 31 6 
(Formaldehyde). 

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. 

S a m p l e  C a l c u l a t i o n s  D a t a  Entry S e c t i o n  

Client: SDI-CCI Proiect #: G\SA 03-T-201 
1 

Location: Electric Arc Furnace - Baghouse Outlet (ES) 
Run #: 1 

To add more 
parameters, 
PAGE DOWN 



1 S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TEL/FAX (41 7) 282-61 40 

1 EPA Method 316 (HCHO) Sample Calculat ions Paae 1 of 3 

I Run #: 1 Proiect #: G\SA 03-T-201 

Absolute Stack Gas Pressure (In. Hg): 

/ Pa = Pbar + (+Ps t 13.6) 

1 Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 
1 

Vw, std = 0.04707 x Vlc 

Vw, std = 0.04707 x 9.4 

Vw, std = 0.442 

Volume of Dry Metered Gas, Standard Conditions (SCF): 

Vrn, std = (17.65 x Vm x Y x [Pbar + (dH t 13.6)]) t (Tm + 460) 

- I  Vm, std = (17.65 x 47.450 x 0.9890 x [ 29.22 + (2.1 50 13.6 ) 1) 
1 ( 48.7 + 460 ) 1 Vm, std = 47.834 

I 
Moisture Fraction (Dimensionless): 

1 Bws = Vw, std t (Vm, std + Vw, std) 

Bws - - 0.442 + ( 47.834 + 0.442 ) 

Bws - - 0.009 

Molecular Weight of Stack Gas, Dry Basis (Lb/Lb - Mole): 

Md - - 0.44 x %C02 + 0.32 x %02 + [0.28 x (%CO + %N2)] 

M d  - - 0.44 x 0 + 0.32 x 20.9 + [ 0 . 2 8  x ( 0.0 + 7 9 )  

Md - - 28.84 



S.A.T., LLC ~ t .  2, BOX 21 65, Wheatland, MO 65779 TELIFAX (417) 282-6140 

i EPA Method 316 (HCHO) Sample Calculat ions Paqe 2 of : 

( Location: Electric Arc Furnace - Baghouse Outlet (ES) Client: SDI-CCI 

Molecular Weighf of Sfack Gas, Wet Basis (Lb/Lb-Mole): 

I Ms 
- - 18 x BWS + [Md x (1 - Bws)] 

Ms - - 28.74 

Velocity of Stack Gas (FPS): 

v s - - 85.49 x Cp x sqrt dP x sqrt [(Ts + 460) s (Ms x Pa)] 

vs - - 85.49 x 0.84 x 0.864 x sqrt [( 145 + 460 ) 
( 28.74 - x  29.20 ) ]  

v s  - - 52.7 

Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM) : 

Qa = 993,374 

Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

I Qstd 

= [17.65 x Qa x Pa x (1 - Bws)] t (Ts + 460) 

Qstd = [17.65 X 1 E+06 X 29.20 X (1 - 0.009 ) ]  
( 145 + 460 ) 

Qstd = 838,607 

lsokinetic Sampling (%): 

I %I 
= [0.0945 x Vm, std x (Ts + 460)] + [0 x Vs x Pa x An x (1 - Bws)] 



1 S.A.T., LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TEL/FAX (41 7) 282-61 40 

I EPA M e t h o d  316 ( H C H O )  S a m ~ l e  C a l c u l a t i o n s  Paqe 3 of 3 

1 Location: Electric Arc Furnace - Baghouse Outlet (ES) Client: SDI-CCI 
1 ~ u n  #: 1 Proiect #: G\SA 03-T-201 

HCHO Emission Concentration (Gr/DSCF): 

Gr/DSCF = 15.435E-06 x Ca t Vm, std 

1 HCHO Emission Concentration (Lb/DSCF): 

Lb/DSCF = GrIDSCF + 7000 

Lb/DSCF = 0.00E+00 t 7000 

LbJDSCF = 0.00E+00 

HCHO Emission Rate (Lb/Hr): 

Lb/Hr = Lb/DSCF x Qstd x 60 

Lb/Hr = 0.00E+00 x 83,8607 x 6 0 

Lb/Hr = 0.000 

HCHO Emission Concentration (Lb/TP W): 

LbITPW = LbJHr t Rp 

Lb/TPW = 0.000 t 261.4 



NOMENCLATURE 



NOMENCLATURE 

ac f 
acfm 
A 

A, 
%AM 
Btu 
Bws 
C 
c a 

c m  

C",, 
CO 
CO, 

P 

c s  

c s ,  

c s 1 2  

Csso 
C s ~ ~ / r g a  

CEM 
C(1+2) 
%C 
%CO 
% co, 
dcf 
dscf 
dscfm 
dsm3 

%EA 
F* 

= actual cubic feet 
= actual cubic feet per minute 
= inside cross-sectional area of stack or duct (ft2) 
= inside cross-sectional area of sampling nozzle (ft2) 
= 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% 0, 
= 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 basjs 
= 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 (dscfImmBtu) 
= feet per second 
= square feet 
= cubic feet 
= degrees Fahrenheit 
= mass flow rate of stack gas (lblhr) 
= grains 
= grams 
= heat of combustion, dry basis (Btullb) 
= hour 
= average orifice meter pressure differential (in. H,O) 
= orifice meter calibration factor (in. H,O) 



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 
m = thousand 
mm = million 
M, = mass concentration of media blank 
Mc = mass concentration of target analyte collected (mg, pg, ng or ppmC) 
Mn = mass concentration of PM collected (g) 
Mg = megagrams 
Mg C = megagram of charge 
Mg P = megagram of pour 
pg = micrograms 
meq = milliequivalents 
mg = milligrams 
ml = milliliters 
MW = molecular weight of analyte (lbllb-mole) 
M, = molecular weight of stack gas, dry basis (lbllb-mole) 
M, = molecular weight of stack gas, wet basis (lbllb-mole) 
n g = nanograms 
N = normality of barium perchlorate titrant (meqlml) 
%N = percent nitrogen by weight, dry basis 
% N, = percent nitrogen by difference, dry basis 
% O  = percent oxygen by weight, dry basis 
% 0, = percent oxygen by volume, dry basis 
Pg = picograms 
PPH = pounds per hour 
PPW = pound of process weight 
P P ~ C  = parts per million concentration equivalent 
PPmv = parts per million by volume 
pi = particulate loading per heat input in IbImmBtu per F, constant 
PI, = particulate loading per heat input in IblmmBtu per F, calculated 
pa = absolute stack gas pressure (in. Hg) 
'bar = barometric pressure at sampling site (in. Hg) 
p, = static stack gas pressure (in. H,O) 
AP = stack gas velocity head (in. H,O) 
d@ = average square root of stack gas velocity head (in. H,O) 
Q, = volumetric stack gas flow rate at actual conditions (acfm) 
Qstd = volumetric stack gas flow rate corrected to dry standard conditions (dscfm) 



NOMENCLATURE, Continued 

= natural or propane gas usage rate (mscfh) 
= stack gas density (lb/ft3) 
= 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 (ml) 
= 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): 

Pa = Pbar + (f P, + 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): 

'nt, ~ u t  = (1 7.65 x Vm x Y x [P,,, + (AH +- 13.6) ]] + (T,, + 460) 

4) Moisture Fraction (unitless): 

- 
B~ - ' w ,  ski + (Vm, ski + 'w ,  std) 

5 )  Molecular Weight of Stack Gas, Dry Basis (lb/lb-mole): 

Mi = 0.44 x %C02 + 0.32 x %02 + (0.28 x (%CO + %NJ] 

6) Molecular Weight of Stack Gas, Wet Basis (lbllb-mole): 

M, = 18 x B,, + (M, x (1 - B,,,,)l 

7) Velocity of Stack Gas (fps): 

v5 = 85.49 x C, x d o  x d[(c + 460) + (M, x PJ] 

8) Volumetric Stack Gas Flow Rate, Actual Conditions (acfm): 

Qa = A X  V s X 6 0  

9) Volumetric Stack Gas Flow Rate, Dry Standard Conditions (dscfm): 

Q S I ~  = (1 7.65 X Qa x pa X (1 - B J  + (T, + 460) 

10) Isokinetic Sampling (%): 

%Z =(0.0945X V m , , t d X ( T s + 4 6 0 ) j + ( 6 x v J x P a x A , x  (1-  



EQUATIONS, Continued 

11) PM Concentrations: 

grldscf = 15.435 x M,, + V,, ,,, 

lbldscf = gr/dscf -+ 7000 

lblhr = tb/dscf x Q,, x 60 

lblmmscf = Ib/hr + (R,, X IE-03) 

lbltpw = lblhr + R, 

pg/Mgpw = lb/tpw x 5.OE+08 

1blrnrnBtu = 20.9 x lb/dscf x Fd + (20.9 - % 03 

12) Flue Gas Density (lb/ft3): 

Rho = 0.0458 X Ms X P, +- (T, + 460) 

13) Gas Mass Flow Rate (lb/hr): 

Gnfi = Rho x acfm x 60 

14) Excess Combustion Air Per Raw Gas Analysis (%): 

15) Ash Moisture Content (%): 

%AM = (net loss after heating) x 100 + (net loss after drying) 

16) Target Analyte Concentrations: 

lbldscf = mg x 2.205E-06 + V,, ,, 
,, = pg X 2.205E-09 + V,, ,, 
,I = ng X 2.205E-12 + V,, ,, 

11 = pg x 2.205E-15 + V,, ,, 



EQUATIONS, Continued 

11 =ppmC x V,,, x 2.205E-09 + V ,,,, 

lb/hr = lb/dscf x Q,, x 60 

17) TGNMO Concentrations: 

18) TGNMO Concentration Correction for 1 Trap and 2 Tanks: 

C(I+ 2, = /cone. (1) x vol. sampled (1 ) I  + /cone. (2) x vol. sampled (2)1 
[vol. sampled (1) + vol. sampled (2)j 

19) Collection VesselICEM Gaseous Analyte Concentrations: 

lb/dscf = ppmv x Molecular Weight o f  Analyte. lb/lb-mole 
385.3 dscfllb-mole x 106 

20) Sample Concentration Corrections: 

12 % CO, (lb/p) - 

50% excess air (lb/ft3) - 

c~50 = C, X (100 + %EA) + 150 

50% excess air per raw gas analysis (Ib/fi3) - 

Cs5m, = C, + { l  - ((1.5 X %COJ - (0.13 X %NJ - (0.75 X %CO)] + 20.9) 



EQUATIONS, Continued 

21) Weighted Analyte Concentrations Per Two Ducts: 

Ibldscf,, = (lb/dscf, duct 1 + lbldscf, duct 2) i 2 

lb/hrloIa[ = lb/hr, duct I + lb/hr, duct 2 

lb/rnrnbtu,, = (Ib/rnrnbtu, duct I + Ib/mrnbtu, duct 2) s 2 



APPENDIX G 

CORRESPONDENCE 



REQUEST FOR REPORT SUBMISSION EXTENSION 



GUENTIIER 1 SIIACKELFORD ASSOCIATES 
ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

fax t r a n s m i t t a l  

to: I MR. BRAD BROWN 

organization: I STEEL DYNAMICS, INC. - COLUMBIA CITY FACILITY I 

dateitime: I WEDNESDAY, APRIL 2, 2003 / 04:16 PM CST I 

fax/phone: 

subject: REPORT DUE DATE EXTENSION - FINAL TEST RESULTS I 

- - -  - - -- 

(260) 625-8950 / (260) 625-8852 

I pages: 1 23 PAGES INCLUDING THIS PAGE 

comments: 

from: 

PLEASE FIND ATTACHED FOR YOUR REVIEW A REQUEST TO 
IDEM FOR A REPORT DUE DATE EXTENSION, AND A 
SUMMARY OF THE FINAL TEST RESULTS FROM THE SOURCE 
EMISSIONS COMPLIANCE TESTING CONDUCTED ON THE 
ELECTRIC ARC FURNACE (EAF) AND THE REHEAT FURNACE 
(RF) - EXHAUST STACKS FROM TUESDAY, FEBRUARY 18,2003 
THROUGH THURSDAY, FEBRUARY 20, 2003 AT THE STEEL 
DYNAMICS FACILITY NEAR COLUMBIA CITY, INDIANA. 

TERRY SHACKELFORD 

IF YOU HAVE ANY QUESTIONS OR COMMENTS, PLEASE 
ADVISE. 

If there is any dificulty with thk transrnision, please call the number below. 

RT. 2, BOX 2165 WHEATLAND, MO 65779-9803 
TEL/FAX (417) 282-6140 



GUENTHEI~ / SIIACKELFOIID ASSOCIATES 
ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

fax t r a n s m i t t a l  

to: I MR. ED SURLA I 
- 

organization: IDEM - IGCN 1001 

from: / TERRY SHACKELFORD I 

pages: 1 03 PAGES INCLUDING THIS PAGE I 

datehime: 

subject: 

WEDNESDAY, APRIL 2, 2003 / 04:OO PM CST 

REQUEST FOR TEST REPORT DUE DATE EXTENSION 

comments: 

status: 

PLEASE FIND ATTACHED A TEST REPORT DUE DATE 
EXTENSION REQUEST FOR THE SOURCE EMISSIONS 
COMPLIANCE TESTING CONDUCTED ON THE ELECTRIC ARC 
FURNACE (EAF) AND THE REHEAT FURNACE (RF) - EXHAUST 

' STACKS FROM TUESDAY, FEBRUARY 18, 2003 THROUGH 
THURSDAY, FEBRUARY 20, 2003 AT THE STEEL DYNAMICS 
FACILITY NEAR COLUMBIA CITY, INDIANA. 

R URGENT El CONFIDENTIAL R PLEASE REPLY ASAP 

AN EXTENSION WOULD BE GREATLY APPRECIATED. THANKS 
FOR YOUR CONSIDERATION OF THIS MATTER. 

I 
If there I& any dzflculty with thI& trunsmiwion, please call the number below. 

KT. 2, BOX 2 165 WHEATLAND, MO 65779-9803 
TEL/FAX (417) 282-6140 



GlSA GUENTHER/~HACECELFORD Assocra~~s 
ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

-- - - 

P-O- Box 807 0 Crown Point. IN 46307 TEL (21 3) 663-5394 FAX (41 9) 662-7037 

April 2, 2003 

Mr. Ed Surla 
Indiana Department of Environmental Management 
IGCN 1001 
100 North Senate 
P.O. Box 6015 
Indianapolis, IN 46206-60 15 

RE: Test Report Due Date Extension 
Source Emissions Compliance Test 
Steel Dynamics, Inc. - Columbia City, Indiana Facility 
Electric Arc Furnace and Reheat Furnace 
G/SA Project No. 03-T-201 

Dear Mr. Surla: 

Per my telephone conversation today with Mr. Steve Friend of your office and his instructions, 
Guenther/Shackelford Associates (G/SA) is hereby submitting this request on behave of Steel 
Dynamics, Inc. (SDI) for a 10-day extension to allow enough time to fu& complete the report 
for the source emissions compliance testing performed at SDI's Columbia City, Indiana facility 
from Tuesday, February 18 through Thursday, February 20, 2003 on the Electric Arc Furnace 
(EAF) and the Reheat Furnace (RF). 

The testing performed on the EAF's baghouse outlet (exhaust stack) included EPA Methods 1, 
2, 3, 3A, 4, 5 ,  6C, 7E, 13B, 18, 29, 202 and 316. The testing conducted on the RF7s exhaust 
stack was EPA Methods 7E and 10. As can be seen, this involved a substantial amount of 
analyses. 

The completion of the report has been delayed primarily because of reanalysis of the fluoride 
samples, re-evaluation of lab notes and calculations of the mercury analyses, and the somewhat 
late arrival of the gaseous data, all of which started arriving the middle of last week through 
Tuesday of this week. The report is actually due in the Indiana Department of Environmental 
Management's (IDEM) office on April 6, 2003. Unfortunately, there is not enough time for the 
report to be completed, delivered and reviewed by SDI, and then forwarded to IDEM to be 
received on said date. However, the report can definitely be delivered to IDEM on or before 
April 16, 2003. 



If you have any questions or require further information, please advise. 

Sincerely, 
Guentherlshackelford Associates 

' Terry L. 

pc: Brad Brown, Environmental Engineer, SDI 



EMISSIONS TEST PROTOCOL 



GUENTHERISHACKELFORD ASSOCIATES 
P.O. BOX 807 

CROWN POINT, IN 46307 
FACSIMILE TRANSMISSION REPORT 

OFFICE FAX NUMBER (219) 662-7037 

DATE: Februarv 4, 2003 

TO: Brad Brown 

COMPANY: Steel Dvnamics, Inc. 

FAX NUMBER: (260) 625-8950 

FROM: Fred H. Guenther 

NUMBER OF PAGES FOLLOWING 6 

COMMENTS 

Attached is a copv of the revised IDEM Emissions test protocol and RATA test protocol of the EAF 
and its CEMS. Please note that IDEM has made a sigificant modification to the test procedures 
to be emploved during - the test program. This will change our efforts and we will be forwarding 
revised documentation to you directlv. Please feel free to contact me regarding anv comments or 
questions that you mav have on the attached. 

Fred Guenther 

If you have not received this clearly or number of pages do not coincide, please call us at (2 19) 662- 
7037. 

391 5 W. 106th Lane, Crown Point, Indiana 46307 
(2 19) 662-7037 



GUENTHERfSHACKELFORD ASSOCIATES 
P.O. BOX 807 

CROWN POINT, IN 46307 
FACSlMILE TRANSMISSION REPORT 

OFFICE FAX NUMBER (219) 662-7037 

DATE: February 4.2003 

TO: Ed Surla 

COMPANY: Indiana Department of Environmental Management 

FAX NUMBER: (3 17) 233-6865 

FROM: Fred H. Guenther 

NUMBER OF PAGES FOLLOWING 5 

COMMENTS 

G/SA is herewith submitting three (3) revised Compliance Test Protocols for the emissions and 
RATA testing to be performed on the EAF and its CEMS located at Steel Dvnamics. Inc. The testing 
has been rescheduled to be performed durin& the period Februaq 18-20, 2003. 

Please free to call us regarding - - any . .  questions that vou mav have on the attached information. 

Fred Guenther 

If you have not received this clearly or number of pages do not coincide, please call us at (2 19) 662- 
7037. 

391 5 W. 106th Lane, Crown Point, Indiana 46307 
(2 19) 662-7037 



GUENTHER / SHACKELFORD ENVIRONMENTAL CONSULTANTS 
ASSOCIATES & TESTWG CONTRACTORT 

P. 0. Box 807 * Crown Point. Indiana 46307 * (219) 662-7037 / FAX (219) 662-7037 

February 4,2003 

Mr. Ed Surla 
Compliance Data Section 
Compliance Branch 
Office of Air Management 
Indiana Department of Environmental Management 
100 North Senate Avenue 
Indianapolis, IN 46206 

RE: TRANSMITTAL OF REVISED EMISSIONS AND RATA TEST PROTOCOL 
Steel Dynamics, Inc. 
Columbia City, IN 
CP 183-10097 / Plt. ID 183-00030 

Dear Mr. Surla: 

On behalf of Steel Dynamics, Inc., we are providing a revised Emissions and RATA Test Protocol for 
the emissions testing ofthe baghouse outlet and the Continuous Emissions Monitoring System on the 
Electric Arc Furnace (EAF) located in Columbia City, Indiana. These revised protocols are submitted 
in response to our discussions with Mr. Dave Cline on January 3 1,2003 and February 3,2003. The 
testing remains scheduled for the period February 18-2 1, 2003. 

Please note the following regarding the RATA testing. The RATAtesting 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) 
663-5394. 

Sincerely, 
GuentherIShackelford Associates 

' Fred -i~-~?X&i%&g H. Guenther 

Attachments: Emission Test Protocol - Two Pages 
RATA Notification Protocol One Page 



cc: Mr. Brad Brown 
Steel Dynamics, Inc. 
260 1 S. County Road 700 E 
Columbia City, IN 46725 



Compliance Test Protocol 
Indiana Department of Environmental Management 

Office of Air ManagementlCompliance Data Section 
100 N Senate, POI3 6015 

Indianapolis, IN 46206-6015 
Phone: 3171232-8338 Fax: 3171233-6865 

Date Prepared: 1/16/03 Pro~osed Test Date: 02/18/03 - 02/21/03 Plant Address: 2601 S. County Road 700 E. Plant Location: Columbia City, IN 46725 
I B I t  

Check applicable program: 11 AGENCY USE 0NI.Y Date Recewed: 

Company: Steel Dynamics, Inc. I FESOP: Title V: SSOA: Inspector: Reviewer: Approval Date: 

Mail Address: 260 1 S. County Rd. 700 E Mail City: Columbia City, IN 46725 Other permit conditions: (use back if needed) 
Other: Construction Permit 

Company Contact: Brad Brown Phone: (260) 625-8852 

2. Tester Information 5. a. Describe any deviations from standard test method. None 

Name: Guenther!Shackelford Associates b. Describe method used to determine operating level. Furnace Charge 

L 

Address: P.O. Box 807, Crown Point, IN 46308 6. SAMPLE SITE LOCATION 

Contact: Fred H. Guenther Phone: (219) 663-5394 Number of sample points for M5: 24 ' 

3. Process Information (List each piece of equipment to be tested on separate form.) Diameter at sample site: 20 height: 135 Ft. 

I Unit to Test: Electric Arc Furnace 

Max. Rated Capacity: 200 T/Hr (2 Furnace Total) 

Proposed Operating Speed: Maximum Capacity 

Poll. Control Equipment: Baghouse (PM), DSE (CO) Low NOx Burner O\iOx) 

Process Description: The EAF is composed of one twin shell fiirnaces with a 

.combined rated capacity of 400 tons per hour. The furnaces produce molten 

metal using scrap metal and an electric arc. 

Fuel Type: N!A 

4. Test Information: 

Method 1-4: 

Method 29: Lead 4 Hr. 

Method 29 :Hg 

Method -- 29 : Be 

Method 13B: F 1 / IHr  

0 t 1 ~  : M1 8 - HAP 3 I Hr. 

To Be Determined 

Disturbance 

Sampling Site 

Disturbance 

Distance A 

Distance B 

Does Sample port location meet 40 CFR 60, Appx. A, Method 1, Sec. 
1.2 requirements: Y-x- N If no, explain. 

Appx. Stack gas flow (ACFM): 1 850,000 

.Appx. Stack gas temp (deg. F): / 200 

Appx. Stack gas moisture (96): 1 -I% 

Reason for Test 
Operating Permit: Yes No X 
Construction Pemit: Yes X No 
State Agreed Order : Yes No X 
Con~pliance w1326 IAC NSPS 40 CFR 60 Subpart-Ma-Other : 
Title V: Yes No 
Other ( i t  EPA, CD, State, 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 any test fee to be submitted with the protocol. (FE 
NOT APPLICABLE IF PROGRAM IS FESOP, TITLE V OR TES'IIhrG VE's 
ONLY .) 



Compliance Test Protocol 
Indiana Departmept of Environmental Management 

Office of Air Management/Compliance D a h  Section 
100 N Senate, POB 6015 

Indianapolls, IN 46206-6015 
Phone: 3171232-8338 Fax: 317/233-6865 

Date Prepared: 1/16/03 Proposed Test Date: 02/18/03 - 02/21/03 Plant Address: 2601 S. County Road 700 E. Plant Location: Columbia City, LN 46725 
I I II 

ID. No.: 183-00030 Permit No.: CP183-10097 ]check applicable program: II AGENCY USE ONLY Date Kecewed: 

Company: Steel Dynamics, Inc. FESOP: Title V: SSOA, Inspector: Reviewer: Approval Date: 

Mail Address: 2601 S. County Rd 700 E Mail City: Columbia City, IN 46725 Other pennit conditions: (use back if needed) 
Other: Construction Permit 

Company Contact: Brad Brown Phone: (260) 625-8852 

1 2. Tester Information 5. a. Describe any deviations kom standard test method. None 
1 
; Name: GuentherIShackelford Associates b. Describe method used to determine operating level. Furnace Charge 

Address. P.O. Box 807. Crown Point, IN 46308 6. SAMPLE SITE LOCATION 

Contact: Fred H. Guenther Phone: (219) 663-5394 Number of sample points for M5: 24 ' 

3. Process Information (List each piece of equipment to be tested on separate form.) Diameter at sample site: 20 hz~ght: 135 Ft. 

Unit to Test: Electric .kc Furnace I 

Poll. Control Equipment: Baghouse (PM), DSE (CO) Low NOx Bumer (NOx) 

I Process Description: The EAF is composed of one twin shell hrnaces with a I 
I .combined rated capacity of 400 tons per hour. The finmaces produce molten I 

metal using scrap metal and an electric arc. 

I Fuel Tvoe: N/A 

I 4. Test Information: I I 
(Use back if needed) I No. Runs I T i m e h n  

Method 1-4: 3 1 Hr. 

Method 5 1202 3 1 Hr. 

Method 6 : 3 1 Hr. 

Method 7 : 3 1 Hr 

Method 10 : 3 1 Hr. 

Other : h4 25A 3 1 Hr. 

To Be Determined 

1 '  Sampling Site 

Distance A 

Distnnce B 

-- 

Does Sample port locat~on meet 40 CFR 60, Appx 4 Method I, Sec 
1.2 requirements lr-x- N - If no, expla~n 

Appx. Stack gas flow (ACFM); 1 850,000 

Appx. Stack gas temp (deg. F): / 200 

Appx. Stack gas moisture (K): 1 1 %  

Reason for Test 
Operating Perm~t: Yes No X 
Construction Permit: YesX No 
State Agreed Order : Yes No X 
Compliance ~ 1 3 2 6  IAC NSPS 40 CFR 60 Subpart -AA-C)tl~er . 
Title V: Yes No 
Other (i.e. E P 4  CD, State, 114): 

326 IAC 3-2.1 requires this completed form tn be submitted 35 
days prior to proposed test date to ahove address. 326 IAC'2-1-7 
(a)@) requires any test fee to be submitted with the protocol. ( ~ E I  
NO1 APPLICABLE IF PROGRAM IS FESOP, TIlLE 1' O W  TESTING 1%'~ 
ONLY.) 

Sectlon 9 h n - p o k m  I upd 118 



~ - -. 

1. SOURCE INFO: IDIPermlt No.: CP 183-10097-00030 

Company: Steel Dynamics, Inc. 

Mail Address: 2601 S. County Road 700 E. 

Relative Accuracy Test Audit Notification Protocol 
lndlana Department of Environmental Management 

Office of Air QualitylCompliance Data Sectlon 
100 N Senate, Post Offlce Box 6015 

Indianapolis, IN 46206-601 5 
Phone: 3171232-8338 Fax: 3171233-6865 

Date Prepared: 02/04/03 Proposed Test Date: 211 820/03 Plant Address: 2601 S County Road 700 E plant ~ocatlon: Columb~a City. IN 

6. Check Applicable: GENCY USE ONLY: Date Received: - - -- - 
A - 
S - 
0 - 

$ 

Approval Date: 
-. 

mi-Annual: - 
-- .- 

ertification: Recertification: 
-- 

- 

City, State, Zip: Columbia City, IN 46725 -- 
Company Contact: Brad Brown I t  Phone: (2601 625-8852 

7 

. - . . 

Test Company Information: 

Name: GuentherIShackelford Associates 

Ihddress: P.O. Box 807 

- - - 
- 
- 
- 

- 
- 

- 
- 

I 

- 
- 
- 
- 

- 
- 

- 
- 

- 
- 
3 

-- - - 

SAMPLE SITE LOCATION 

1 

5 -- 
lu -- 

-- 
-- 
-- 

- - 

I(~ i t y ,  State, Zip: Crown Point, IN 46308 

Contact: Fred Guenther 

Unit to Test: Twin Shell Electric Arc Furnace 

~ i ~ t ~ ~ b ~ ~ ~ ~  

Yes 

are to be determined at this t~mc 

Does sample port location meet 40 CFR 60, Appx. A. 

Method 1, Sec. 1.2 Requirements: Yes / No 

Describe method used to determine operating level: l b  bpproxirnate Stack gas flow (ACFM): - 1 850,Ot - 

- 

Pollution Control Eauioment: It Baahouse. DSE ICOI. Low Nox Burner 

pproximate Stack gas temp (deg. F): Sampling Site k- 
pproximate Stack gas moisture (%): 

l l ~ u e l  Tvoe: N A k b e r  of points for Method 2: / ; 
- -. - .,,-- . ... . 

I[4.-'oad Level 11 Test Method I No.Runs 1 Time 
I ,-, I I 

Number of points for Method 4: t- ' 
~umber  of ooints for Method 6: I Disturbance Number of points for Method 7: 

L i t i c i oa td  d a t d G i i i -  4 
-- 

Other - 
2 

3 

4 

6 

(Anticipated date of Normal Load I 

l ~ k a s e  attach explanation if performing a Slngle 

Distance A 

Distance B 

l ~ o a d  RATA only. 

Other - 
2 9-1 2 20 

7 41 2 20 

Other -10- 9-12 20 

. Describe any deviations from standard test methods: 

lone 

- -  

326 IAC 3-6-2(a) requires thls completed form to 
be submitted 35 days prior to the proposed test 
date to the above address. 326 IAC 2-1 .l-7(6)(B) 
requires any applicable test fee to be submitted 
with the protocol. (FEE NOT APPLICABLE IF 
PROGRAM IS FESOP, TITLE V OR VE TESTING 
ONLY .) 



HP OfficeJet G Series G85 
Personal Printer/Fax/Copier/Scanner 

Fax-History Report for 
Fred H. Guenther 
(2 19) 662-7037 
Feb 05 2003 8:5 lam 

Last Fax 

Date Time Type Identification Duration Pages Result 

Feb 5 8:46am Sent 12606258950 4:33 7 OK 

Result: 
OK - black and white fax 
Okay color - color fax 



HP OfficeJet G Series G85 
Personal Printer/Fax/Copier/Scanner 

Fax-History Report for 
Fred H. Guenther 
(2 19) 662-7037 
Feb 05 2003 8:34am 

Last Fax 

Date Time Type - - Identification Duration Paees Result 

Feb 5 8:31am Sent 13 172336865 3:3 1 6 OK 

Result: 
OK - black and white fax 
Okay color - color fax 



GUENTHER/SHACKELFORD ASSOCIATES 
P.O. BOX 807 

CROWN POINT, IN 46307 
FACSlMILE TRANSMISSION REPORT 

OFFICE FAX NUMBER (219) 662-7037 

DATE: Januarv 17.2003 

TO: Brad Brown 

COMPANY: Steel Dvnamics, Inc. 

FAX NUMBER: (260) 625-8950 

FROM: Fred H. Guenther 

NUMBER OF PAGES FOLLOWING 5 

COMMENTS 

Attached please find the emissions test protocol documents forwarded to IDEM regarding the 
emissions testing to be done on the EAF. Please note that the testin? has been rescheduled for 
February 19-2 1, 2003. Please note that Februaw 18. 2003 is a holiday. Therefore we will have to 
start on Tuesday. Also note that I don't have complete information regarding the Reheat Furnace 
so I guessed. Please feel free to contact me regard in^ anv comments or questions regarding the 
attached information. 

Fred Guenther 

If you have not received this clearly or number of pages do not coincide, please call us at (219) 662- 
7037. 

3915 W. 106th Lane, Crown Point, Indiana 46307 
(2 19) 662-703 7 



GUENTHER/SHACKELFORD ASSOCIATES 
P.O. BOX 807 

CROWN POINT, IN 46307 
FACSIMILE TRANSMISSION REPORT 

OFFICE FAX NUMBER (219) 662-7037 

DATE: Januarv 17. 2003 

TO: Ed Surla 

COMPANY: Indiana De~artment of Environmental Management 

FAX NUMBER: (3 17) 233-6865 

FROM: Fred H. Guenther 

NUMBER OF PAGES FOLLOWING 4 

COMMENTS 

G/SA is herewith submitting; revised Compliance Test Protocols for emissions testing to be 
performed on the EAF Process and Reheat Furnace located at Steel Dynamics, Inc in Columbia-City, 
IN.. The testing has been tentativelv rescheduled to be performed on Februarv 18-2 1. 2003. 

Please fiee to call us regardin9 any questions that you may have on the attached information. 

Fred Guenther 

If you have not received this clearly or number of pages do not coincide, please call us at (219) 662- 
7037. 

391 5 W. 106th Lane, Crown Point, Indiana 46307 
(2 19) 662-7037 



GUENTHER / SHACKELFORD ENURONMENTAL CONSULTANTS 
ASSOCIATES h TESTING CONTRACTORS 

P. 0. BOX 807 Crown Point. Indiana 46307 a (219) 662-7037 1 FAX (2191 662-7037 

January 17,2003 

Mr. Ed Surla 
Compliance Data Section 
Compliance Branch 
Oflice of Air Management 
Indiana Department of Environmental Management 
100 North Senate Avenue 
Indianapolis, IN 46206 

RE. TRANSMITTAL OF REVISED TEST PROTOCOL & PROPOSED TEST DATE 
Steel Dynamics, Inc. 
Columbia City, IN 
CP 183-10097 / Plt. ID 183-00030 

Dear Mr. Surla: 

On behalf of Steel Dynamics, Inc., we are providing a revised Compliance Test Protocol for the 
emissions testing of the Electric Arc Furnace (EM) located in Columbia City, Indiana. The purpose 
of the revised protocol is to add metals and fluorides emissions testing and to add testing for the 
Reheat Furnace. As per my discussion with you on January 17, 2003, the testing has been 
rescheduled to be performed during the period February 19 to 2 1, 2003. 

Should you have any questions pertaining to the attached protocol, please feel free to contact me at 
(219) 663-5394. 

Sincerely, 
Guenther/Shackelford Associates 

74/9& Fred H. uenther 

Attachments: Emission Test Protocol - three pages 



cc: Mr. Brad Brown 
Steel Dynamics, Inc. 
2601 South County Road 700 E 
Columbia City, IN 46725 



Compliance Test Protocol 
Indiana Department of Environmental Management 

Omce of Air ManagemenUCompliance Data Section 
100 h Semk,  POB 6015 

Indianapolis, IN 46206-6015 
Phone: 3171232-8338 Fax: 3171233-6865 

Date Prepared: 1/16/03 Proposed Test Date: 02/18/03 - 02/21/03 Plant Address: 2601 S. County Road 700 E. Plant Location: Columbia City, IN 46725 
I m I I  

ID. No.: 183-00030 Pennit No.: CP183-10097 Check applicable program: II AGENCY USE ONLY Date Received: 

Company: Steel Dynamics, Inc. FESOP: Title V: SSOA: Reviewer: Approval Date: 

ll0ther pennit conditions: (use back ifneeded) Mail Address: 2601 S. County Rd. 700 E Mail City: Columbia City, IN 46725 

Comoanv Contact: Brad Brown Phone: (260) 625-8852 
Other: Construction Pemit 

Address: P.O. Box 807, Crown Point, IN 46308 6. SAMPLE SITE LOCATION 

2. Tester Information - 
Name: GuentherlShackelford Associates 

Contact: Fred H. Guenther Phone: (219) 663-5394 

5. a. Describe any deviations 6om standard test method. None 

b. Describe method used to determine operating level. Furnace Charne 

3. Process Information (List each piece of equipment to be tested on separate form.) Diameter at sample site: 20 height: 135 Ft. 
I 

Unit to Test: Electric Arc Furnace I 
Max. Rated Capacity: 200 T/Hr. (2 Furnace Total) 
-- - -- 

Proposed Operating Speed: Maximum Capacity 

Poll. Control Equipment: Baghouse (PM), DSE (CO) Low NOx Burner @Ox) 

Process Description: The EAF is composed of two twin shell furnaces with a I 
.combined rated capacity of 400 tons per hour. The furnaces produce molten I 

To Be Determined 

metal using scrap metal and an electric arc. 
- -I "I' 

Method 1-4: 13  1 4 ~ 1 .  I 

Fuel Type: NIA I 

Method 5 I 202 

Method6 : 

Sampling Site 

T i m e h  
4. Test Information: 
(Use back ifneeded) 

Disturbance 1L I "  
No. Runs 

Distance A 

Distance B 

Method 10 : 

Does Sample port location meet 40 CFR 60, Appx. 4 Method I, Si 
1.2 requirements: Y-x- N - Ifno, explain. 

Other : M 25A 

Appx. Stack gas flow (ACFM): / 850,000 

I I I 3 

Appx. Stack gas temp (deg. F): / 200 

1 Hr. 

3 

Appx. Stack gas moisture (%I: 1 -1% 

1 Hr. I 

Reuson for Test 
Operating Permit: Yes @ 
Construction Permit: a No 
State Agreed Order : Yes @ 
Compliance ~ 1 3 2 6  IAC NSPS 40 CFR 60 Subparp.4An-Othel 
Title V: Yes No 
Other (i.e. E P 4  CD, State, 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 
(a)@) requires any test fee to be submitted with the protocol. ( 
NOT APPLICABLE IF PROGRAM IS FESOP, TITLE V OR TESTING VE's 
ONLY.) 

Section 9:hn-oroteml m d  



Compliance Test Protocol 
Indiana Department of Environmental Management 

Office of& ManagemenffComplinnce Data Section 
100 N Senate, POB 6015 

Indiannpolls, IN 46206-6015 
Phone: 3171232-8330 Fax: 3171233-6865 

Date Prepared: 1/16/03 Proposed Test Date: 02/18/03 - 02/21/03 Plant Address: 2601 S. County Road 700 E. Plant Location: Columbia City, IN 46725 

Address: P.O. Box 807, Crown Point IN 46308 6. SAMPLE SITE LOCATION 

Contact: Fred H. Guenther Phone: (2 19) 663-5394 Number of sample points for M5: 24 
-- - 

ID. No.: 183-00030 Permit NO.: CP183-10097 

Company: Steel Dynamics, lnc. 

Mail Address: 2601 S. County Rd. 700 E Mail City: Columbia City, IN 46725 

Company Contact: Brad Brown Phone: (260) 625-8852 

2. Tester Information 

Name: GuentherlShackelford Associates 

3. Process Information (List each piece of equipment to be tested on separate form.) 1 Diameter at sample site: 20 height: 135 Ft. 
I 

Check applicable program: 

FESOP: Title V: SSOA:' Inspector: Reviewer: Approval Date: 

Other permit conditions: (use back if needed) 
Other: Construction Permit 

5. a. Describe any deviations fiom standard test method. None 

b. Describe method used to determine operating level. Furnace Charge 

Unit to Test: Electric Arc Furnace I 
Max. Rated Capacity: 200 T/Hr. (2 Furnace Total) I 
Roposed Operating Speed: Maximum Capacity I 
Poll. Control Equipment: Baghouse (PM), DSE (CO) Low NOx Burner @Ox) 

Rocess Description: The EAF is composed of two twin shell furnaces with a I 
combined rated capacity of 400 tons per hour The hrnaces produce molten 1 
metal using scrap metal and an electric arc. 

D 
Fuel Twe: NIA 

Method 1-4: l 3  I I Hr. 

1. Test MormatIon: 
(Use back if needed) 

Other : I I 

No. Runs 

Method29: Lead 

Method29 :Hg 

Method29 : Be 

Method 13B: F 

To Be Determined 

Time/Run 

Sampling Site 

I 

3 

3 

3 

3 

Disturbance tL 
1 Hr. 

1 Hr. 

1 Hr 

1 Hr. 

Dlstancc A 

Didance B 

Does Sample port location meet 40 CFR 60, Appx. A, Method 1, SI 
1.2 requirements: Y-x- N - If no, explain. 

Appx. Stack gas flow (ACFM): 1 850,000 

Appx. Stack gas temp (deg. F): 

Appx. Stack gas moisture (%): -1 % 

Reason for Test 
Operating Permit: Yes 
Construction Permit: @ NO 

State Agreed Order : Yes @ 
Compliance w1326 IAC NSPS 40 CFR 60 Subpart-AA-Othe~ 
Title V: Yes No 
Other (i.e. EPA, CD, State, 114): 

326 IAC 3-2.1 requires this completed form to be submitted 32 
days prlor  to proposed test date to above address. 326 IAC 2-1 
(a)@) requires any test fee t o  be submitted with the protocoL ( 
NOT APPLlCABLE IF PROGRAM IS FESOP. TITLE V OR TESTING VE's 
ONLY.) 

Section 9 . h - p r o t e m l  wpd  



Compliance Test Protocol 
Indiana Department of Environmental Management 

Office of Air ManagemenUCompliance Data Section 
100 N Senate, POB 6015 

Indianapolis, IN 46206-6015 
Phone: 3171232-8338 Fax: 3171233-6865 

Date Prepared: 1/16/03 Proposed Test Date: 02/18/03 - 02/21/03 Plant Address: 2601 S. County Road 700 E. Plant Location: Columbia City, IN 46725 

ID. No.: 183-00030 Permit No.: CP183-10097 Check applicable program: 

Company: Steel Dynamics, Inc. FESOP: Title V: SSOA: Inspector: Reviewer: Approval Date: 

Mail Address: 2601 S. County Rd. 700 E Mail City: Columbia City, IN 46725 Other permit conditions: (use back ifneeded) 
Other: Construction Permit 

Company Contact: Brad Brown Phone: (260) 625-8852 

2. Tester Information 5. a. Describe any deviations from standard test method. None 
- 

Name: GuentherIShackelford Associates b. Describe method used to determine operating level. E'umace Charge 

Address: P.O. Box 807, Crown Point, IN 46308 6. SAMPLE SITE LOCATION 

Contact: Fred H. Guenther Phone: (219) 663-5394 Number of sample points for M5: 24 , 

3. Process Information (List each piece of equipment to be tested on separate form.) 1 Diameter at sample site: 8 Ft height: 128 Ft. 
I 

Unit to Test: Reheat Furnace I 
Max. Rated Capacity: 2065 MMBTU /Hr. I 
Proposed Operating Speed: Maximum Capacity I 
Poll. Control Equipment: Low Nox Burner I 
Process Desaiption: Reheat Furnace I 

Fuel Twe: NIA 

4. Test Information: 
(Use back ifneeded) No. Runs Timernun 

Method 1-4: 3 1 Hr. 

Method 7E: 3 1 Hr. 

Method 10 3 1 Hr. 

Method : 

Method : 

Other : 

Disturbance 

Sampling Site 

DistanceA 7 0 
Distance B I b f 

Does Sample port location meet 40 CFR 60, Appx. 4 Method 1, 
Sec. 1.2 requirements: Y-x,- N -- If no, explain. 

Appx. Stack gas flow (ACFM): 1 200,000 

Appx. Stack gas temp (deg. F): 300 
I 

Appx. Stack gas moisture (%): 1 <lo% 

Reason for Test 
Operating Permit: Yes @ 
Conssction Permit: @ No 
State Agreed Order : Yes 
Compliance w1326 1AC NSPS 40 CFR 60 Subpart-AAa-Othe~ 
Title V: Yes No 
Other (i.e. E P 4  CD, State, 114): 

326 IAC 3-2.1 requires this completed fornl to be submitted 31 
days prior to proposed test date to above address. 326 IAC 2-1 
(a)@) requires any test fee to be submitted with the protocol. 
(FEE NOT APPLICABLE IF PROGR4hl IS FESOP, TITLE V OR TESTLNG V 
ONLY.) 

Section 9 :h-proteml  wpd 



HP OfficeJet G Series G85 
Personal Printer/Fax/Copier/Scanner 

Fax-History Report for 
Fred H. Guenther 
(2 19) 662-7037 
Jan 17 2003 12:Olpm 

Last Fax 

Date Time Twe - - Identification Duration Pages Result 

Jan 17 1 1 :57am Sent 12606258950 4:21 7 OK 

Result: 
OK - black and white fax 
Okay color - color fax 



HP Officejet G Series G85 
Personal Printer/Fax/Copier/Scanner 

Fax-History Report for 
Fred H. Guenther 
(2 19) 662-7037 
Jan 17 2003 1 l:54am 

Last Fax 

Date Time Type Identification Duration Pages Result 

Jan 17 1 l:5 lam Sent 13 172336865 3:17 6 OK 

Result: 
OK - black and white fax 
Okay color - color fax 
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PREFA CE 

I, Fred H. Guenther do hereby certify that the source emissions testing conducted at Steel 
Dynamics, Inc. Structural and Rail Division near Columbia City, 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 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. Structural and Rail Division near Columbia City, 
Indiana. 

Fred H. Guenther 
Test Supervisor 



SOURCE EMISSIONS COMPLIANCE TESTING 
EPA Methods 1 , 2 , 3 , 4  and 12 

Performed on the 
Electric Arc Furnace 

Baghouse Outlet (Exhaust Stack) 
at 

Steel Dynamics, Inc. 
Structural and Rail Division 

Columbia City, Indiana 

April 19-20,2005 

Project No. 05-T-314 

1.0 INTRODUCTION 

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

Guentherlshackelford Associates (GlSA) for Steel Dynamics, Inc. (SDI), Structural and 

Rail Division near Columbia City, Indiana. 

The primary purpose of this testing program was to obtain iead samples from the effluent 

gas stream of the baghouse serving the Electric Arc Furnace (EAF). The results of this 

sampling were used to determine if the emissions discharged into the atmosphere from 

the facility meet the Indiana Department of Environmental Management (IDEM) source 

emission limits. 

GlSA's responsibility was to collect and analyze lead samples and perform data 

reduction for emission concentrations evaluation. 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 SDI's Structural and Rail 

Division's process operations, emissions testing and analytical results. 

The emissions testing conducted on the Meltshop Baghouse Stack was performed on 

Tuesday, April 19, 2005, from 06:44 A.M. to 10:17 A.M. and on Wednesday, April 20, 

2005, from 06:45 A.M. to 07:58 A.M. AS discussed below, SDI experienced a 

malfunction of the EAF from approximately 6:44 A.M. to 1 1  :00 A.M. on April 19, 2005. 

The following requirements were specific for the testing program: 

1. Equipment calibrations performed and calibration data provided. 

2. Three (3), one (1)-hour, minimum, lead emissions test runs at the outlet 

(exhaust stack) of the EAF Baghouse, which shall include an integral 

number of complete process heat cycles, pursuant to EPA, Title 40, Code 

of Federal Regulations, Part 60 (40 CFR 60), Subpart AAa, Section 

60.275a and Indiana Department of Environmental Management (IDEM) 

Construction Permit #CP- 1 83- 12692-00030. 

3. Process manufacturing capacities and control devices maintained at 

required operating conditions, and production rates recorded during the 

emissions testing periods. 

4. All testing and analyses performed in accordance with current EPA test 

methodologies and analytical procedures for Lead emissions. 



6. Lead emissions from the EAF Baghouse Stack shall not exceed an 

average emission rate of 0.1 14 pounds per hour ( l b h ) ,  pursuant to IDEM 

Construction Permit #CP-183-12692-00030. 

The emissions testing program was supervised in part by GISA, whose headquarters is 

in Crown Point, Indiana. GISA also performed stack gas flow rate, (CO,) and oxygen 

(0,) testing and moisture content determinations, the lead emissions testing on the EAF 

Baghouse Stack, overall emissions data review and prepared in part the final report. The 

lead analyses were subcontracted through GISA's analytical broker, Sampling and 

Analytical Management, Inc. (SAMI) to DataChem, Inc. whose headquarters is in 

Cincinnati, Ohio. The final report preparation was also prepared by GISA. 

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

3, 4, and 12 (Lead), Title 40 Code of Federal Regulations, Part 60, Appendix A, "Test 
-. 

Methods". 

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

Kevin J. Bort, Engineering Manager, SDI 

William Bougher, SDI 

Barry Smith, SDI 

The emissions testing was performed by the following personnel: 

Fred Guenther, Test Supervisor, GISA 



Andrew Kendall, Test Technician, GISA 

Kyle Clayton, Test Technician, GISA 

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 testing was performed utilizing EPA Methods 1, 2, 3, 4 and 12 at 

the Electric Arc Furnace Baghouse Stack sampling location. A summary of the test 

results is given below: 

Lead Emissions Test Results 

Run No. 

1 (Malfunction) 

2 (Malfunction) 

3 

Average 

A complete list of test parameters for each Method 12 (Lead) emissions test run 

performed at the stack sampling location can be found in Table 1. 

Emissions Results (Lbs/Hr) 

0.353 

0.232 

0.079 

0.222 

1 

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

be found in Appendix F. 

I 
Emission Limit 0.1 14 



TABLES 



- * - -- -- -- --- - --- 

I 
. . . . . . . . . . ENVIRONMENTAL TESTING CONSULTANTS 

P.O. Box 807. Crown Point. IN 46307 TEL (219) 663-5394 I FAX 1219) 662-7037 . , . , 

TABLE 2 
EPA METHOD 12 

LEAD (PB) EMISSIONS TEST RESULTS 

CLIENT: SDI-COLUMBIA CITY PROJECT NO.: 05-T-314 
i SOURCE TESTED: ELECTRIC ARC FURNACE - BAGHOUSE OUTLET DATA INPUT BY: FHG 

I INPUT DATA 

-- 
I Run Number 1 2 
Date 
Sampling Location 
Test Time, Start-Stop (24 Hour) 
Sampling Time (Minutes) 
Average Process Weight Rate (TPH) 
Stack Area (Ft2) 
Pitot Tube Coefficient (Un~tless) 
Dry Gas Meter Correction Factor (Unitless) 
Nozzle Area (Ft2) 

I Barometric Pressure (In. Hg) 
I Stat~c Pressure (In. H20) 
Dry Gas Meter Sample Volume (DCF) 
Average Dry Gas Meter Temperature (OF) 

Average Orifice Meter Delta H (In. H20) 
I Volume Condensate Collected (MI) 
Average C02 Concentration (%) 

I Average 0 2  Concentration (%) 
Average Square Root of Delta P (In. H20%) 
~ v e r a g e  Stack Gas Temperature (OF) 

19-Apr-05 
Exhaust Stack 

0644-0806 
60 

157.0 
312.20 

0.84 
1.005 

0.000309 
29.06 
-0.27 

50.008 
70.7 

1.768 
29.2 

0.0 
20.9 

0.873 
170.7 

19-Apr-05 
Exhaust Stack 

0907-1 01 7 
60 

164.0 
312.20 

0.84 
1.005 

0.000309 
29.06 
-0.27 

50.499 
78.9 

1.780 
29.1 
0.0 

20.9 
0.875 
184.2 

20-Apr-Of 
Exhaust Stacl 

0645-075 
6( 

159. i 
312.2C 

0.84 
1.00E 

0.00030E 
28.94 
-0.25 

53.86E 
78.C 

2.004 
255 
0.C 

205 
0.91 1 
155.E 

' Pb Mass Concentration (Milliwams, mg) 0.160 0.093 0.038 . -. 

CALCULATED DATA 

Absolute Pressure (In. Hg) 
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 (Lb/Lb-Mole) 
Stack Gas Velocity (FPS) 
Stack Gas Flow Rate at Actual Conditions (ACFM) 
Stack Gas Flow Rate at Standard Conditions (SCFM) 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
lsokinetic Sampling (%) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 
Average Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 
Average Pb Emissions Concentration (GrIDSCF) 
dverage Pb Emissions Concentration (LblDSCF) 
dverage Pb Emissions Rate (LblHr) 

Pb Emissions Concentration (Gr/DSCF) 0.00005 0.00003 0.00001 
Pb Emissions Concentration (LblDSCF) 7.23E-009 4.23E-009 1.62E-009 

Signature of Reviewer: 

?&#J&,d$( - 

Pb Emissions Rate (Lb/Hr) 0.351 1 0.204 1 
-- 0.079 



3.0 FACILITY DESCRIPTION 

Steel Dynamics, Inc. Structural and Rail Division facility manufactures steel products 

from scrap metal. The facility has a nominal capacity to produce 200 tons of steel per 

hour. 

SDI Structural and Rail Division is located at 2610 County Road 700 East near 

Columbia City, Indiana which is in Whitley County. 

The SDI Structural and Rail Division facility consists basically of one (1) single shell 

Electric Arc Furnace (EAF) incorporating a fabric filter baghouse with exhaust stack for 

particulate removal, one back-up single shell EAF, a ladle metallurgical station for 

refining, one (1) natural gas-fired reheat furnace (FW) with separate exhaust stack, 

continuous casting, hot roll milling and slag processing. The compliance emissions 
s 

testing was performed on the EAF stack. See Figures 1 and 2. 

During the emissions testing on April 19-20, 2005: the Electric Arc Furnace steel 

processing tap rates averaged 1 11.5 t o n s h  (Run I), 126.2 t o n s h  (Run 2), and 1 11.9 

tons/hr (Run 3). The 95% capacity criterion was not met during these test runs. 

Process operating data recorded during the emissions testing can be found in Appendix 

B of this report. 



FIGURES 



FIGURES 

Figure 1 - Electric Arc Furnace - BaghouseIStack Configuration 

Figure 2 - Electric Arc Furnace - Stack Sampling Location 



4.0 TEST PROCEDURES 

G/SA, and G/SAfs affiliates and subcontractors use all current EPA 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: 

EPA Method 1 - Sample and Velocity Traverses for Stationary Sources 

EPA Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate 

(Type S Pitot Tube) 

EPA Method 3 - Determination of Oxygen and Carbon Dioxide Concentrations 

in Emissions from Stationary Sources 

EPA Method 4 - Determination of Moisture Content From Stack Gases 

EPA Method 12 - Determination of Inorganic Lead Emissions from Stationary 

Sources 

EPA Methods 1, 2 and 12 were performed at the Electric Arc Furnace Baghouse Stack 

sampling location using one (1) Apex Instruments, Model 522, control unit and sampling 

train incorporating a 7', effective length, stainless-steel probe with a heated, borosilicate 

glass liner, stainless-steel nozzle and Type S, stainless-steel pitot tube, 'A" O.D., stainless- 

steel static pressure/gas sampling tube and Type K (Chromel/Alumel) thermocouples; an 

aluminum filter oven and borosilicate glass filter holders with Teflon filter supports with 

Viton-0-Rings, and 0.3 micron (99.9% retention), Whatman 8.5 cm, Type 934-AH, glass 

microfiber filters; foam insulated, aluminum impinger units with two (2) Greenburg-Smith 

9 



and two (2) modified GreenburgSmith glass impinger bottles, and a stainless-steel umbilical 

adapter with Type K (Chromel/Alumel) gas exit thennocouple; and a 90' umbilical with 

various interconnecting fittings, plugs and connectors. 

USEPA Method 3 was performed at the EAk' sampling location during the 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. 

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

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

certifications can be found in Appendix E. 

Cyclonic flow checks were omitted at the Electric Arc Furnace Baghouse Stack sampling 

location 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 the sampling location. 

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

sampling phase of the testing program. 

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

10 



testing are included in Appendix D. 

Significant process deviations or upsets did occur during 2 of the 3 emissions testing periods. 

A malfunction of the EAF-occurred from approximately 6:44 A.M. to 11:OO A.M. on April 

19,2005. A verbal and follow-up written report was provided to by SDI to IDEM'S Richard 

Sekula. The malfunction appears to have been related to the melt shop computer interface 

and the associated delivery system that provides fluxes to the scrap mixes. In addition, a 

slide gate on the EAF malfunctioned. 

The emissions test data collected during the field sampling can be found in Appendix A of 

this report. The particulate and gaseous emissions concentrations, rates and pertinent data 

are presented in the "Test Results Summary". 



5.0 ANALYTICAL PROCEDURES 

GISA, and GISA's 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 5 1, Appendix M and Part 60, Appendix A: 

EPA Method 1 - Sample and Velocity Traverses for Stationary Sources 

EPA Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate 

(Type S Pitot Tube) 

EPA Method 3 - Determination of Oxygen and Carbon Dioxide Concentrations in 

Emissions from Stationary Sources 

EPA Method 4 - Determination of Moisture Content From Stack Gases 

EPA Method 12 - Determination of Inorganic Lead Emissions from Stationary 

Sources 

An AND, Model EK- 1200A, Electronic Toploading Balance was used to weigh spent silica 

gel from the EPA Method 12 (Lead) testing to determine, in part, stack gas moisture content. 

No analytical procedure errors occurred during the Lead analyses phase of the testing 

program. 

All pertinent laboratory analysis 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 recovery 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 GlSA'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 5 1 

Code of Federal Regulations, Title 40, Part 60 

Quality Assurance Handbook, Volume 1, EPA 60019-76-00.5 

Quality Assurance Handbook, Volume 2, EPA 60014-77-027a 

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



7.0 CONCLUSIONS 

An emissions testing program was conducted on the outlet of the baghouse serving the 

Electric Arc Furnace at Steel Dynamics, Inc.'s plant in Columbia City, Indiana during the 

period April 19-20, 2005. The average Lead emission rate was 0.222 l b h  during the 

compliance testing; the required EPA PB emission concentration limit of 0.114 l b h .  

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

relate to the compliance status of the Electric Arc Furnace's operation based on process 

operating conditions shall be determined by others. It should be noted that a malfunction 

occurred during two the three stack testing runs. 

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

this report. 



APPENDICES 



APPENDIX A 

FIELD TEST DATA 



USEPA METHOD 1 



11 Distance from far inside De = 7 .43  in. 
walltooutsideofport zLJ& in. Distance from 6g"earest flow disturbance to 
Port length &.a in. the center line of the test ports: 
I.D. or depth of flue 2 v S  in. Upstream (A) Downstream (8) 
Width of flue (rect.) /c3 4 * in. / in. 34.3 in. 
Area of flue LJI /j3 sq. ft. Number of diameters Number of diameters 
Equivalent dia., De = 2LW 0-j- unitless 2-a unitless 

(L+M 

Diameters downstream from disturbance 
Traverse Points Measurements: 
Circular flue (Percentage of flue diameter) / Rectangular flue (Percentage of flue depth) 
Point No. 2 4 6 8 10 

1 
GD 

14.6125.0 6.7112.5 4.418.3 3.2/6.3 2.6/5.0 2.1 14.2 
2 85.4175.0 25.0137.5 14.6/25.0 10.51 18.8 8.2/ 15.0 6.7 / 12.5 
3 75.0/62.5 29.6141.7 19.4/31.3 14.6125.0 11.8120.8 
4 93.3187.5 70.4158.3 32.3143.8 22.6/35.0 17.7/29.2 

& 85.4/75.0 67.7/56.3 34.2/45.0 25.0137.5 
95.6191.7 80.6/68.8 65.8/55.0 35.6145.8 

7 89.5/81.3 77.4165.0 64.4154.2 
8 96.8 / 93.8 85.4 / 75.0 75.0 / 62.5 
9 91.8 / 85.0 82.3 / 70.8 
10 97.4/95.0 88.2179.2 
11 93.3 / 87.5 

- .  - -  
Traverse Points Determination: 

Diameters upstream from disturbance 
1 .O 1.5 2.0 1 .O 1.5 2.0 

1 in. 7 in. 
2 //,,ma in. 8 in. 
3 3 g . - Y 2  in. 9 in. 
4 LJX.4- in. 10 in. 

24 
20 
16 
12 
8 
6 

12 97.9 / 95.8 

11 in. 
6 12 in. 

4 5 6 7 8  4 5 6 7 8  

24 
20 
16 
12 
8 
6 

' 
1 

1 
I 

Flue Diameter 2 12' 

Traverse Points Dimensions: Sketch Of Flue 

Flue Diameter <12" & 2 4 "  

I 
Minimum number 

of 
traverse points 



USEPA METHOD 3 



iS.A.T., LLC Rt. 2. Box 21 65, Wheatland, MO 65779 TELIFAX (41 7) 282- 61 40 1 

3 

Average 
1 
2 
3 

Average 
1 
p- 

3 

Page 

I Of I 

Average 
1 
2 
3 
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- 

I I I I 

Average - 

1 
2 
3 

Average 
....... .............. ; ................................................... ........... ............................................. ..::: 
................................................. .:,: .................. .................................................. ............. ........................................ 

COMMENTS: 



USEPA METHOD 12 
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G/SA. LTD P.O. BOX 807. CROWN POINT. IN 46307 TEUFAX (21!661-9900/661-9902 
~ ~~-~ ~~ ...- 

.. ,;-:-; , , . . , 7 , .  ;,> -,,,.:: ,..: I.; :. ~ - >  .,..; r7..p..<,2..,. " . . . . * , . . . . < > 
,,, *;, , L-->z**3,* ': > .~ ,, ,;: ,::.; $ , < : :,;.>.a$ :+;.a*%;y%;,& >.,&?; :. . k ; ~  , ~ ..:. ; .s>$~${&:;3!~A.;..;.< . . . 3::;:. ':i..p ..?. ., . ...: \.. ;y .:.,, .. ..-c:c ~ 7 . .  @> .:::.z> < >A' -+-, .. :>,.,;.,: .>;,, ' <,':+&">-.> :>,,:,.2> .?... , . 

-. 

*.'. ;+;, .- .* k x  .% .+, !..r,< .$s,;:>~~c~.~q5~:.<,;: :<.., ,<>& k,d;.2A: .2.:<*:. g,. %. --..,-> > .~s;5<~;>.~$,$2,7:>;;;:;.~i<;~<;<;~:~,.~&.~;;2~&~~~:.& >..$:.r2 ~,;~&z~.:.+:~&*.~.=~?~-.-;.~.;:~~., . --f...-ic hri- .> <:.LC ;:.i. ;:', ,-rz .'.5 ..< .. a%<-* 

EPA METHOD 12 FIELD TEST DATA 

Xent STEEL DYNAMICS, INC. .- Project No. GISA 05-T-3 14 -~ 

'lant Columbia City, IN ----.pppp- 

late 0411 912005 . -- 

)perator A. Kendall -- -- 

'robe Operator(~) K. Clayton 

Zontrol Unit No. 609198 Nozzle Diameter (in.) 0.238 

3tot Cp 0.84 Filter No. F-1 (Blank) - 
1.005 deter Y - . ...~ 

Front-half No. FH-1 

1 Back-half No. BH-1 %n_N_o. _- .- 

- 

Unit EAF Baghouse Outlet -- Stack Area (ft2) 312.20 

Ambient Temperature (OF) 60 

Barometeric Pressure (inches Hg) 29.06 _______.-- -~ 

Static Pressure (* inches H20) -0.27 

%C02 / %02 0.0 1 20.9 . 

Condensate (milliliters) 10.1 Silica Gel (grams) - 
, 19.1 

Test Time (24 hour) 0644-0806 -- ~ .. ~ . ~ 

sample Time~(minutesl - .  -3S . - .- - 

I Stack 

Temperature 

Traverse 

Point Number 

- -- - - r - 

Velocity Orifice 

Head Setting 

Delta P Delta H 

(in. H20) (in. HZO) 

, -- 

Average Avg. Sqrt. 

Metered Gas Volume Dry Gas Meter ' 
v m  (ftJ) I Temperature 

Initial Volume Tm 

/ 898.6001 Notes 
! 1 (1F) 1 

- i 
. ~ ~.- ~ - ~ ~ 

1.910 Final Volume 

1.860 

-- - --- - - -- - - - 
Average Volume Sampled 

i Pretest Nozzle Cal: 

1 A = 0.237" 

B = 0.238" 

I C = 0.238" 

) Avg. = 0.238" 

I 

-. 

Average 



IG ISA . LTD P . 0  BOX 807. CROWN POINT. IN 46307 TEUFAX (21! 661-9900/661-9902 

Client STEEL DYNAMICS, INC _ 

Plant Columb~a C~ty, IN 

Date 04/19/2005 

Operator A Kendall . 

Probe Operator(~) K Clayton - 

609198 Nozzle D~ameter (in ) 0 238 Control Un~t No 

Pitot Cp O e 4  - Filter No F-1 (Blank) 

1 005 Meter Y - Front-half No FH-1 

Run No. 2 - - - -- Back-half ----- No -- BH-1 - - 

Traverse 

Point Number 

Stack 

Temperature 

Ts 

(OF) 

- .. . - - - - - - 

21 3 

179 

164 

161 

168 

171 

162 

174 

165 

169 

170 

189 

21 9 

226 

233 

233 

21 1 

185 

153 

169 

171 

172 

179 

185 

Average 

Velocity 

Head 

Delta P 
(in. H20) 

-- - 

0.900 

0.950 

0.860 

0.900 

0.850 

0.630 

0.720 

1.050 

0.990 

0.710 

0.850 

0.700 

0.590 

0.560 

0.500 

0.550 

0.670 

0.650 

0.810 

0.800 

0.820 

0.750 

0.890 

0.840 

Avg. Sqrt. 

Project No. GlSA 05-T-314 

Unit EAF Baghouse Outlet Stack Area (ft2) 312.20 

Ambient Temperature ( O F )  65 

Barometeric Pressure (inches Hg) 29.06 

Static Pressure (* inches H20) -0.27 

%C02 / %02  0.0 1 20.9 

Condensate (milliliters) 10.0 Silica Gel (grams) 19.1 

Test Time (24 hour) 0907-1 01 7 
- .- .- - - -- .- - 

Sample Time OE@ZL 6% - _  -- 

Orifice Metered Gas Volume 

Setting v m  (w) 
Delta H Initial Volume 

(in. H20) 

.- -- 
~ 

1.950 

2.080 Final Volume 

1.950 
I 

Average Volume Sampled 

Dry Gas Meter 

Temperature 

Tm 

(OF) Notes 

75 

75 

76 

76 

77 

77 

78 

78 

78 

79 

79 

80 

80 

80 

8 1 

80 

8 1 

8 1 

81 

8 1 

8 1 

82 

82 

-- 

Average 



- -- 

GISA, LTD P.O. BOX 807, CROWN POINT, IN 46307 TEUFAX (21s 661-99001661-9902 

EPA METHOD 12 FIELD TEST DATA 

Client STEEL DYNAMICS. INC. Proiect NO. GlSA 05-T-314 

Plant Columbia City, IN 

Date 04/20/2005 

3perator A. Kendall . . - 

Probe OperaWs) K. Clayton 

Control Unit No. 609198 Nozzle Diameter (in.) 0.238 

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

1.005 Meter Y .. Front-half No. FH-1 - 

3 R u n N o . - - -  Back-_h?!!c!k _. .BH-1~-..-~.._-. 

Unit EAF Baghouse Outlet Stack Area (ft2) 31 2.20 

Ambient Temperature (OF) 60 ---- 
Barometeric Pressure (inches Hg) 28.94 - 

- 

Static Pressure (* inches H20) -0.27 

%C02 I %02 0.0 1 - 20.9 

Condensate (milliliters) 11.7 Silica Gel (grams) 14.2 

0645-0758 Test Time (24 hour) . .  . - - _ _ - - p - . - - -  

Sample Time (minutes) .- 60.0 -- -- - - -- - - - 

- 
7 I Stack 

1 Temperature 

Traverse Ts 

Point Number 

141 

141 

132 

129 

I 38  

145 

149 

154 

I 56  

159 

I82  

I87  

188 

188 

175 

153 

142 

153 

153 

I56  

154 

I 56  

Average 

-- .- 

i Vp 
Velocity I Orifice Metered Gas Volume 

Head Setting 

ln~ t~a l  Volume 

(in. H20) 

=---- - - - - - -- 

0 950 2 220 I 
0.990 

0.850 

0.740 

1.050 

0.820 

0.860 

0.81 0 

0.710 

0.890 

0.670 

0.700 

0.820 

0.730 

0.720 

0.890 

0.900 

0.820 

0.870 

0.860 

0.850 

0.920 

0.950 

0.640 

Avg. Sqrt. 

2.330 Final Volume 

1.560 

1 -  

Average Volume Sampled 

Dry Gas Meter 

Temperature 

Tm 

(OF) 

75 

74 

74 

75 

75 

75 

75 

75 

76 

76 

77 

77 

78 

78 

78 

79 

80 
8 1 

8 1 

82 

82 

83 

83 

83 

Average 

Notes 

Post Test Nozzle Cal: 

A = 0.239" 

B = 0.237" 

C = 0.238" 

Avg. = 0.238" 









APPENDIX B 

PROCESS OPERATING DATA 



Page 1 of I 

Subject: Structural - Pb stack test production 
Date: Mon, 16 May 2005 16:35:42 -0500 
X-MS-Has-Attach: 
X-MS-TNEF-Correlator: 
Thread-Topic: Structural - Pb stack test production 
Thread-Index: AcVaXzXbzE4PAXkORH+l mi9fYiyu3w== 
From: <barry.smith@stld.com> 
To: <gsal @myvine.com>, 

<guenther@mail.icongrp.com> 
Cc: <bill. bougher@stld-cci.com> 
X-Alligate-In: IGNORED - WhiteListed From: (barry.smith@stld.com) 
X-Alligate-QueueFile: 038609241 .dta 
X-Alligate-EnvlD: BE59AED6547E82D2.84FA96914CCE39AD@NOCMAILSVCl08.ALLTHESITES.ORG 
X-Alligate-EnvlP: 63.144.89. I 98  
X-Alligate-RCPT: gsal @myvine.com 
X-Alligate-MBX: gsal@myvine.com 
X-Alligate-EnvFrom: barry.smith@stld.com 
X-Alligate-CountryFrom: United States (US) 

Fred, 
Here are the production results represented in tonslhour production 

Tonslhr 
Run # I  157 
Run #2 164 
Run# 3 159 
Average 160 

Barry 



APPENDIX Y7 

LABORATORY ANALYSIS DATA 



LEAD ANALYSIS 



TEST REPORT 
Page I o f  2 

5 / 1 D / 0 5  

Submitted To: Michelle LaLiberte 
sm1 
7 3 1 4  Egypt 2 d .  
Medina, OH 44256  

Reference Data : 
Cliznt Sample No.: 
P.O. No.: 
Sample Location: 
sample Type: 
Method Reference: 
DCL Set I D  No. : 
DCL Sample ID No. : 
Sample Receipt Date:  
Preparation Date: 
Analysis Date : 

Lead 
S D I - R 1  through Blank 
05-T-314 
G/SA 05-T-314 
Fi l te r / I rnpinger  
Method 1 2  
05- S- 22 67 
05-13386 through 05-23389 
4 /22 /2005  
515-10/2005 
5 / 1 0 / 2 0 0 5  

The samples were prepared and analyzed in accordance w i t h  EPA method 
12 u s i n g  a Jarrell Ash Trace ( I C P )  purged spectrometec. Sample condition 
w a s  acceptable upon receipt except where n o t e d .  

T h e  results are provided i n  t h e  enclosed data table. R e s u l t s  r e l a &  
o n l y  to t h e  items t e s t e d  and a re  not blank corrected unless indicated in 
t h e  da ta  table .  

This repor t  s h a l l  not be reproduced except i n  f u l l ,  without t h e  
w r i t t e n  approval of the laboratory. 

/' 

Analyst 

CINCItWATI OFFICE 
438a WENOME-MILFOR0 ROAD 
CINCINNAn. OHK)45242.37@3 
513 7S5336. FAX 513 7355347 

Reviewer 

WEST COAST DFFlCE 
11 SANTA YORHA COURT 
NOVATO. CAUFMNIA 94345 
W28LUKM1, FAX 415 883-9468 
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05-S-2267 

Results 
Lead 

Client # 

S D I - R 1  

Reviewer 

DCL # 

05-13386 - - -  - - 

% Recovery 

RPL 

4 0 5 .  
350 .  

SDI-R2 
SDI-R3 

Container Volume 
(A) 
3 5 0 .  - .. 

93.  
3 8 .  

05-13397 
05-13386 

ND - not detected at o r  above t h e  reporting limit (RPL). 
LCS - laboratory c o n t r o l  sample. 

Prep B lank  
LCS 1 

~ / s - l e  

1 6 0 .  

N D 
F 

Blank 

N D 
134 .  

I 10. 

05-13389 I 3 2 5 .  
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CALIBRATION AND CERTIFICATION DATA 



LEAD INSTRUMENTATION 



Pretest Calibrations 



I APEX INSTRUMENTS METHOD 5 (MSCO-SET) ORIFICE SET CALIBRATION 

Callbnllon Inlormallon Cll lbntlon Condltlona FactorJConvonlonr 

S l M  Numbar B.rurnetfle Pmaaun 747.0 mrn H 760 rnm H 

Melar Oamrna 0.99450 Theonllcrl Crlllcal vacuum' 352 8 0.386 

Callbnllon Tochnlclan 

Signslum L PERKINS Dale Nov 24 2003 I 

LP 

Avengu 4.821~441 0.58tr2( 

'The Cr(tltal OrlnCe Co~ffiehnl. K'. In Enpllsh unlh. IltUR" Y(ln.H@'mln). 
'Th* Cdl lu l  OrWcs Coefflclenl. U', In Malrlc unlb, (m*K"')l(mrnHgbrnln). 

Callbnllon Dall 1 R*aulb 

1 

2 

3 

OM 73 

OM 73 

O M 7 3  

10 

I 0  

10 

Run I 

- 
1 

2 

- 3 

Avenge 

84.00 

84.00 

8400 

Orince 
Number 

OM 40 

OM 40 

OM 40 

Rofsmncr Malsr 

I can~ty lhal the above D n b  Sel was calibreled In scardance w lh  USEPA Melnods. CFR 40 Pad 60, Appendlx A. Method 5, Item 7.2.2 1 
8.488E-04 

Run Tlme 
Elap~ed 
(0) 

mln 

10 

I 0  

10 

DGM Orlflce 
AH 

(PA 
mrn H,O 

8.80 

8.80 

8.80 

Crlllcal Orlflc* 

Avercgs 

0.7782 

Amb Tamp 
lnlilnl 

b,?) 
'C 

22 

22 

22 

1.883E-04 

332.7208 

333.0080 

333.2858 

Volume 
lnlllal 

(v,) 
rn' 

330.8731 

330.8810 

331,0488 

0.2383 

1 

2 

3 

333.0080 

333.2958 

333.5834 

0.2872 

0.2870 

0.2876 

Amb Tamp 
Flnal 

I&,) 

Average 

10 

10 

10 

OM 48 

OM 48 

OM 48 

1 

2 

3 

Volumo 
Flnrl 

Wd) 
m1 

330.9610 

331 .a488 

331.1368 

2.898E-04 

2.609E44 

2.909E-04 

2.805E-M 

30.00 

30.00 

30.00 

22 

22 

23 

36.00 

16.00 

16.00 

OM 55 

O M 5 5  

OM 55 

Avoraga 

Actual 
Vacuum 

0.3487 

0.3501 

0.3501 

0.3486 

10 

10 

10 

331.5268 

331.6952 

331.8838 

22 

23 

23 

Outlet Temp 
Flnal 

('4 
'C 

22 

22 

22 

Volume " 
'foul 

V*) 
rnl 

~ -- - 

0.0879 

0.0078 

0.0880 

x 

0.03 

-0.11 

0 1 1  

Cwfflshnl 

Enpllah U n l ~  
IC 

Co@Mcl*nl 

MoMc UnlU 
t? 

OC roe aboval 

22 0.2383 

331.1388 

331 2654 

331.3965 

-0.26 

0.13 

0 .1s  

3 .778~64  

Oullel Temp 
lnlllrl 

(U 
'C 

- 

22 

22 

22 

X VarliUon 

fmm Avp 

(<O.S%) 

22 

22 

331.6952 

331.8838 

332.0328 

0.4546 
0 

22 

22 

23 

584 

3584 

331.2664 

331.3965 

331.5268 

0.1686 

0.1686 

0.1690 

1 

2 

3 

22 

23 

23 

381 

381 

381 

22 

22 

22 

0.1298 

0.1301 

0.1301 

11 

10 

11 

OM 63 

OM 63 

OM 63 

1.881Eu4 

1.888E64 

22 

22 

22 

6.686E-C-l 

8.472E04 

8.482E-04 

0.2350 

0.TJMI 

48.00 

46.00 

48.00 

22 

22 

22 

22 

22 

22 

0.7779 

0.7789 

0.7777 

22 

22 

22 

22 

22 

22 

-0.03 

0.08 

-0.08 

533 

533 

533 

22 

22 

22 

332.0328 

332.2691 

332.4842 

0.2363 

0.2151 

0.2366 

332.2691 

332.4842 

332.7208 

22 

22 

22 

22 

22 

22 

495 

495 

495 

22 

22 

22 

3375Ea4 

3.775E-M 

3.784E-04 

22 

22 

22 

0.4543 

0.4543 

0.4553 

-0.m 

-0.08 

0.16 

22 

22 

22 

445 

445 

445 

4.817E-04 

4.823E44 

4.823E-04 

0.5797 

0.5805 

0.5804 

-0.08 

0.05 

0.04 
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S.A.T., LLC Rt. 2, BOX 2165, Wheatland, MO 65779 TellFax (41 7) 282-6140 

I PRETEST DRY GAS METER CALIBRATION 

//client GISA Date Calibrated 
i Location Crown Point, IN Control Unit ID No. 

I I 
i l  Project No. Misc. Critical Orifice ID No. 
Technician B. Peyton Critical Orifice K' Factor 

----.-pp-p-..--p----.-.--. .- -- 
INPUT DATA . - -- -- LT ...... .. - ............ - ...... ......................... -- 

Dry Gas Meter Parameters 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . .  . . 

Units 

CF 
Initial Reading . . . . . . . . . . . .  . . CF 
Difference (Vm) . . . . . . . . . . . .  . . CF 
Average Meter Temperature 

Initial . . . . . . . . . . . . . . . .  . .OF 
Final . . . . . . . . . . . . . . . .  . .OF 
Average (Tm) . . . . . . . . . . .  . . . O F  

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

Run Time (0) . . . . . . . . . . . . .  . Minutes 5.0 5.0 5.E 
\ ,  

. . . . .  ,;Barometric Pressure (Pbar). . In. Hg 
Ambient Temperature (Tamb) . . . .  . .OF 
Pump Vacuum . . . . . . . . . . . .  . In. Hg 

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

IT- -- CALCULATIONS .- -- -- 

Vm, std = 17.65 x Vm x Pbar + (dH113.6) - - 
-- 

(Tm + 460 j--- 

Vcr, std = K' Factor x Pb x 0 - - 
.- 

(Tamb + 460)% 

I 

Y = Vcr, std Where: - - 
Vm, std 0.98Y < Y, avg 4 1.02Y Triz 

Trial 2 - 1.02 1.04 1.06 
Trial 3 - 1.02 1 .04 1.06 

dH@ = 0.0319 x dH x (Tm + 460) x (a2 

Pbar x (Y x Vm)2 

L-.. -- ~ RESULTS .-.. - .... ...... -- 

;~Average DGM Y Factor 
/,Average DGM dH@ 
!jAverage DGM K Factor 

Unitless 
In. H20 
Unitless 

Page 1 of 4 



i l ~ l i e n t  G/SA - - Date Calibrated 
/;Location -- Crown Point, IN Control Unit ID No. 

~ 
, 

project No. Misc. Critical Orifice ID No. - -. -. -- - .- . - -- -~ I !  
' I~echnician - 6. Peyton ...... -- ...... Critical Orifice K' Factor 0.34 I $  I I 

I 
- .. ~ 

~ 

-. INPUTDATA - 
1 

... . . ....... ...... ...................-..... .................... . .  ................. . -  -- ! ' 

Dry Gas Meter Parameters Units Trials 
Total Metered Gas Volume 

. . . . . . . . . . . . .  Final Reading . . CF 
. . . . . . . . . .  Initial Reading . . CF 
. . . . . . . . . . . .  Difference (Vm) . . CF 

Average Meter Temperature 
Initial . . . . . . . . . . . . . . . .  . . . O F  

. . . . . . . . . . . . . . . .  Final . . "F 
. . . . . . . . . . .  I Average (Tm) . . .  "F 

' I 

1 Run Time (0) . . . . . . . . . . . . .  . Minutes 
. . . . . .  ~$DGM Orifice Delta H (dH). . In. H 2 0  

I I . , 

. . . .  !!Barometric Pressure (Pbar). 
. . . .  Ambient Temperature (Tamb) 

. . . . . . . . . . .  Pump Vacuum i ! 

. In. Hg 

. . . "  F 
. In. Hg 

i !  - -- - -- - - - . . -. . - . .- 

V c r ,  std = K' Factor x Pb x 0 2.252 1 2 . 2 5 2 1  - _ I  2.252 : 
- - 

..... 

(Tamb + 460)1/2 
i i 
I !  

I I 
: I  --- -. -- --- 

Y = Vcr, std Where: - - -  I .004 .-.. 1 - I . - 
' ! 

ow----- 
-1m31 

..... .. -. ...- -- 
I I Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.98 1 .OO 1.02 

Trial 2 - 0.98 1 .OO 1.02 
I 

/ I  Trial 3 - 0.98 1 .OO 1.02 
i i p--p-p----.--p ~ .- 

i :  dH@ = 0.0319 x dH x (Tm + 460) x 0' - - 1.548 / 1.546 1 1 . 5 4 6  / - - 
/ / 
', ! 

Pbar x (Y x Vm)' 

' Average DGM Y Factor 
i Average DGM dH@ 
i l~verage DGM K Factor 

Unitless 
In. H20  
Unitless 

Page 2 of 4 -- 



I !  S.A.T.. LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 Tel/Fax (41 7) 282-6140 1 1  

PRETEST DRY GAS METER CALIBRATION 7 

1 client GISA 
,/location Crown Point. IN 
/!project No. Misc. 
ILTechnician B. Pevton 

Date Calibrated 
Control Unit ID No. 
Critical Orifice ID No. 
Critical Orifice K' Factor 

L~ ~ .......... --- 
INPUT DATA 

' - = - -  . .  . - ...... .. ............... - -  ....... - --- 

Dry Gas Meter Parameters Units 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . .  . . CF 
Initial Reading . . . . . . . . . . . .  . . CF 

. . . . . . . . . . . .  I Difference (Vm) . . CF 
Average i 8  Meter Temperature 

. .  Initial . . . . . . . . . . . . . . . .  .OF 
. .  ' I  F i n a l . .  . . . . . . . . . . . . . .  .OF 
. .  ' Average (Tm) . . . . . . . . . . .  1 ;  .OF 

Trials 

- - 

. . . . . . . . . . . . .  ~ u n  ~ i m e  (0) . Minutes 
. . . . . .  1 DGM Orifice Delta H (dH). . In. H20 - 

'Barometric Pressure (Pbar). . . . . .  . In. Hg 
. . . .  l t~mbient  Temperature (Tamb) . .  .OF 

. . . . . . . . . . . .  I /  Pump vacuum I /  . In. Hg - 

I - 

IVm, std = 17.65 x Vm x Pbar + (dH/13.6) 2.907 1 2 m  - - 
1 1  2.91 3 I 

-. ----.A- 

(Tm + 460) 
/ i 
I / 
1 ,  

i lvcr, std = K' Factor x -. Pb ---- x 0 

' I  (Tamb + 460) 1/2 
I / 
i /  

- - - - - . Y =  Vcr, std Where: - 1.006 i 1 . O O A  -- 1.003 
--- 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.98 I .OO 1.02 
Trial 2 - 0.99 1 .OO 1 .03 
Trial 3 - 0.98 1 .OO 1.02 

I Pbar x (Y x Vm)2 
1 - -- 

I!-- RESULTS -- -- -- --- 

''Average DGM Y Factor 
!Average DGM dH@ 
/Average I / DGM K Factor 

Unitless 
In. H20 
Unitless 

Page 3 of 4 



I 
1 Client GISA Date Calibrated 
~ o c a t i o n  Crown Point, IN Control Unit ID No. 
1 1  Project No. -. Misc. -- Critical Orifice ID No. 
iTechnician 1 ;  0. Peyton --- Critical Orifice K' Factor 

- _ .. -- r ~, 

INPUT - DATA 
. ... -- _ --_-_____ i 

Dry Gas Meter Parameters Units 
Total Metered Gas Volume 

. . . . . . . . . . . . .  Final Reading . . CF 
Initial Reading . . . . . . . . . . . .  . . CF 

. . . . . . . . . . . .  Difference (Vm) . . CF 
Averaae Meter Tem~erature 

- - - Trials 
1 2 7- 

-- -- 
3 -- - - .- 

34.377 ' 38.380 42.482 ' 

., .... ....... -- 

Initial . . . . . . . . . . . . . . . .  . .  .OF 69.0 70.0 70.0 
. . 'q 

70.0 . . . . . . . . . . . . . . .  . :  F ina l .  . .  .OF . . - -  70.0; 
....... 

. . . . . . . . . . .  ! Average (Tm) . .OF 69.5 . .  70.0 1 .. 70.0 ~-, 

. . . . . . . . . . . .  ,I  Run Time (0)  . M~nutes 
. . . . .  ' I  DGM Orifice Delta H (dH). I1 . In H20 

Barometric Pressure (Pbar). . . . . .  . In. Hg 
Ambient Temperature (Tamb) . . . .  . .OF 

. . . . . . . . . . . .  1: pump vacuum . In. ~g 

h ~ m ,  std = 17.65 x Vm x Pbar + (dHl13.6) 
/ I  -- 

I I (Tm + 460) 

I / --- - -. 

IIVcr, std = K' Factor x Pb x 0 . ... - 3.734 3.734 3 . 7 w  -. . . ~ _ L - 

:I (Tamb + 460) 112 

I I 

1 

Y = Vcr, std Where: 1.006 , I ,005  - - 
1 ,  

1.005 - - - - - --- 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.99 1 0 1  1 .03 
Trial 2 - 0.99 1.01 1 .03 
Trial 3 - 0.98 1.01 1.03 

/ /  -- - ~ -  -. ........ - 

I dH@ = 0.0319 x dH x (Tm + 460) -. x 02 . . .... 1 L 600 ~ 1.598 1 .... 1.598; - - 
Pbar x (Y x Vm)2 

RESULTS iL ~ .... 

' Average DGM Y Factor 
I Average DGM dH@ 
I ~ v e r a ~ e  DGM K Factor 
I /  

Unitless 
In. H20 
Unitless 

Page 4 of 4 



I /  S.A.T., LLC ~ t .  2, Box 2165, Wheatland, MO 65779 TellFax (41 7) 282-6140 

I I PRETEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 

Client Steel Dyanamics, -- Inc. 
Location Columbia City, IN 
Project No. 05-T-314 -- 

l ~ a t e  
- 

1 1-26-04 
- - 

~ u d i t o r  B. Peyton - 

!'checked By - T .  ~. - Shackelford 
~ .. --- - .. - 

Control Unit ID No. 6091 98 
Umbilical ID No. EU-9 
Sample Probe ID No. P8-I -- 

Filter Oven ID No. 101 1 
Filter Holder OTS ID NO-FH-I 

-- 

lmpinger OTS ID No. 1-4 -. - - 

Reference Thermometer: Type Mercury - - Range -- .. . 0 - 180 - OF 
I 

i /  Thermocouple Simulator: Series Altek 22 Model -~ K2100F Type K 
; l . - 

1 1  Range 0 - 2100 OF Serial No. -- 10184805 - . 

i i  _--- ~_ ~ ~ ~ ~ .~ , - -- - - 

i- , - .- - INPUT ~ DATA - 

1 

i i r~. .. .- -. - ~ .  . . . . . -- 

/ I  ~ e f e r e n c e 7  Control Unit Selector Switch Settings 
- -  / i  Thermometer I Stack* 

* Ice Bath 
. - - 

Thermocouple 1 Control Unit Selector - Switch Settings 
Simulator Stack I Probe 1 Filter i Auxiliary , Exit 
Settings 1 (OF) (OF) 1 (OF) 1 

0 OF i -1 -1 1 - 1 0 

- 
I 

i 
i 
I 

' -- 
1400 OF 1395 ; Exit . . . . . 

-.-- 1 . -  _ A 1  

500 OF 94;- ~ 

600 OF , 

700 OF 698 1 Tolerance Ranse - 
800 OF -1 

898 ~ 9 0 0 ° F J ~ - -  Stack . . . . . . . k1.5 % Absolute 
-. 1000 OF 999 1 Probe . . . . . . . k5.4 OF 

I I 0 0  OF 1099 i Filter. . . . . . . k5.4 OF 
1200 OF I 11 9 3  Auxiliary . . . . . . k5.4 OF 
1300°F 1 12981 Meter . . . . . . . k5.4 OF 



Pitot inspection Form 

tube ~ e s e m b l y  Level? 
+ 

Posts barnaged7 I / , A  

A- /.- 
@/ 7%~ 

Z-A eln y ~ ' ' '  
4 

a 79-H 

I certify that pitot tubelprobe number /&/ meets or exceeds dl 
specifications, criteria andlor applicabfe'deaign features and la hereby asnlgnsd a pltot tube 
calbratfon factor of 0.84. See 40 CFR 60, VoL 42, No. 160, EPA Muhd 2 

/-- 

Pitot Tube Distance to Other Sensors (Circle Yes or No) Remarks 

From Nozzle Opening, >0.75" -1 No 
Gas Line & Stack TIC, >0.75" czYzG'/ No 
"Z" Clear, Side to T/C, 2.0" C G ' /  No 
"W Clear, Rear to T/C, 2.0" 4Z%i2/ No 
"Y' Clear to Union, 3.0 (cfG'/ No 





Field Calibrations 



. . 
!s.A.T. , LLC. Rt. 2, Box 2165, Wheatland, MO 65779 

. . .  '... ..; . . . . . . .  . . .  

' 

I T e ~ a x  (417) 282-6140 
; ; ; .  .....- , ........<... . . .<,.;.,g>::,.;* . . - - : , 2 - . : : . : % C . .  :,-.,/. q:$:.!Z::;.:::;.r..'::,;, .<;.:..! "' . : . .I .  :::j._ .:.... 8 ,  :..: .-: .- ..... :..: ...:  $;;;:><..,2:.:::.','.' . 

. .  .: . . . .  ,. , . .  . - .,-...-..%. ~T~~~.: :<:*~~~~;. :~.~,~~$,L~ ?.::- 

METER ORIFICECHECK. YC -I I .  I; 

. ....... ....... I& .-.. -- - - .... . . .  . . - --- - -- - - - - - - - - .- - - - - - . - - _]I ----i-- 

INPUT DATA . I I I 
I .  ........... - . . . . . . . . .  - - . . . . . . . .  - - I= . _-- -. -. 
1 

I Dry Gas Meter Parameters 
!Total Metered Gas Volume 
I . . . . . . . . . . . . .  Final Reading 

. . . . . . . . . . . .  Initial Reading 

. . . . . . . . . . . .  Difference (Vm) 
Average Meter Temperature 

. . . . . . . . . . . . . . . .  Initial 

. . . . . . . . . . . . . . . .  Final 
. . . . . . . . . . .  Average (Tm) 

. . . . . . . . . . . . . . .  I Run Time 
. . . . .  IBarometric Pressure (Pbar) I! . . . . . . . . . . . .  IIDGM Y Factor. 

. . . . . . . . . . . .  iDGM Delta H@ I I 

Units 

. . CF 

. . CF 

. . CF 

. .  . O F  

. . . O F  

. .  .OF 

. Minutes 

. In. Hg 
Dimensionless 

In. H20 

Trials , I 

I Yc = 1; 
j i 

/ I  Where: 0.9N < Yc < 1 .03Y = < < l i 
:I I' - 
'I 1 i 
I 
ITrial 3 Yc = 10 / Vm [0.0319 (Tm + 460) / Pbar]'/z 
I Yc = 101 [0.0319 ( +460) / 1% /I 
! Yc = 
I 1; 
! li 

L 
Where: 0.9N < Yc < 1.03Y = < < I! 

_. . .  ........ ... ..__-_ .--A_._ ..... -. . - ......... -.------;. 
If 

/comments: See Section 4.4.1, Method 5, Appendix A, 40 CFR 60 1 I !: 
, I  I .  

..... . . . . . .  ..-= ----.. ..--... .... - . ------- 

Page Of 
. - 
.. \ 



Post-Test Calibrations 



Post-Test Dry Gas Meter Calibration 
Client: Steel Dynamics, Inc. Operator: A. Perdue 
Project #: GlSA 05-T-314 DGM #: 609198 
Date(s) Used: 04119-20105 Date Calibrated: 02104105 

Calibrated By: 6. Peyton 
DGM C Factor, Y 1.005 
DGM Delta H@: 1.573 

Trial #I 

0, Total (~inutes):/  60.0 / DGM Sample Volume, Total (Fr):[  50.008 1 

- 
70.7 I DGM Temperature, Average (OF); - Pbar (" Hg) ' 29.06 1 

DGM Temperature, Average ( " ~ ) 7 - - - 7 8 _ s  -----A Pbar (" ~ g ) : 1 -  29.06 

Delta H, Average (" ~ 2 0 ) i  1.780 SGMW, Dry (LblLb-Mole): I 28.84 1 

-- -- ~ 

Trial #3 

0. Total ( ~ i n u t e s ) : ~ - ~ - - ~ ~  DGM Sample Volume. Total ( F P ) : ~ ~  53.868 / 

78.0 DGM Temperature, Average   OF)^ 1 Pbar (" Hg):i 28.94 1 

Delta H, Average (" ~ 2 0 ) r ~ ~ T  2.004 SGMW, Dry (LblLb-Mole): I 28.84 1 

where: 0.95Y c 

therefore: 0.955 < 

*See EMTlC GD-026, Alternative Method 5 Post-Test Calibration 

DGM Yqa, Average* = 1 l.015l 

Yqa, Avg. < 1.05Y 

1.01 5 < 1 .055 



EMISSION H E A S U R ~  TECHNICAL INFORMATION CENTER 

XTERHBTIVE METHOD 5 POST-TEST CUIBRATION 

EPA Heth~d  5 r e q u i r e s  the  ca l ib ra t ion  of ?he metering system a f t e r  each 

f i e l d  use. Because the pos t- tes t  ca l ib ra t ion  requi res  the  use of a 

spirometer o r  w e t  t e s t  meter, t h e  ca l ib ra t ion  is of ten  conducted i n  the 

laboratory. However, a f i e l d  calibraPion procedure is highly des i rab le  f o r  
two reasons: (1) it eliminates quest ions  about the  p o s s i b i l i t y  of the 
damage t o  t h e  metering system oc'curring during t ranspor t  and .  ( 2 )  it 

t ravel  c o s t s  f o r  a r e t e s t  if t h e  metering system' f a i l s  t h e  post- 

test ca l ib ra t ion -  

The a l t e r n a t i v e  pos t- tes t  ca l ib ra t ion  procedure described below -is based 
on the p r inc ip les  of t h e  optional p r e t e s t  o r i f i c e  m e t e r  coe f f i c i en t  check 

i n  Section 4.4.1 of Method 5 -  Since the o r i f i c e  m e t e r  coe f f id ien t  check 
w i l l  not de tec t  leakages between t h e  i n l e t  of t h e  metering system and the 
dry gas meter, the a l t e rna t ive  procedure includes two addi t iona l  steps: 
(I) a leak check from e i t h e r  the  i n l e t  of t h e  sampling t r a i n  o r  t h e  in le t  

of the  metering system and ( 2 )  a leak check 02 t h a t  por t ion .of the sampling 
t ra in  from t h e  pump t o  the  o r i f i c e  meter. 

The a l t e r n a t i v e  t o  t h e  post- tes t  ca l ib ra t ion  i n  Section 5 - 3 - 2  of Method 5 

is as follows: 

After  each test run, do t h e  following: 

Ensure t h a t  the metering system has passed t h e  post- test  leak- 
check- If not,  conduc? a  leak-check of the  metering system f r o m  

its i n l e t .  

Conduct t h e  leak-check of t h a t  portion of t h e  t r a i n  from the 
pump t o  t h e  o r i f i c e  meter a s  described i n  Section 5-6 of Method 

5 - 

Calculate  Yw f o r  each test r u n  using t h e  following equation: 
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where: 

= dry gas m e t e r  ca l ibra t ion  check value, dimensionless_ 
= t o t a l  run  time, min- 
= t o t a l  sample volume ineasured by dry gas ne ter ,  .dcf. 
= absolute average dry gas n e t e r  temp-, O R -  
= barometric pressure,  i n -  H g ,  

= (29.92/528) ( 0 . 7 5 ) ~  ( in.  H g /  0 /R)  c f m 2 -  
= average o r i f i c e  meter d i f f e r e n t i a l ,  in- H ~ O -  

= o r i f i c e  m e t e r  ca l ibra t ion  c o e f f i c i e n t ,  i n .  H,O. 
= dry molecular weight of s tack  gas,  lb/lb-mole, 
= dry molecular weight of a i r ,  lb/lb-mole. 
= s p e c i f i c  g r a v i t y  of mercury- 

A f t e r  each test run  s e r i e s ,  do the  following: 

4 .  Average t h e  t h r e e  o r  more Yq's obtained from the test run series 
and compare t h i s  average Yqa w i t h  t h e  dry gas meter calibration 
fac tor ,  Y. The average Y+ must  be within 5 percent of Y. 

5 -  rf the  average Y ,  does not me t  t h e  25 percent c r i te r ion ,  
r e c a l i b r a t e  t h e  m e t e r  - over . the  f u l l  range of o r i f  ice se t t ings ,  
a s  de ta i l ed  i n  Section 5.31 of Method 5 -  Then follow the 

i n  sec t ion  5.3.3 of Method 5 -  

REFERENCE 

1 - Roger T. Shigehara, P - G  - Royals, and E.  W. Steward, " A l t e r n a t i v e  Memod 

5 Post-Test Cal ibrat ion" ,  Entropy, Inc,  contained i n  the  ~ I C  TSAR 

Library. 



Rt. 2, Box 2165, Wheatland, MO 65779 

/ /  POST TEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 1 / 

!Client Steel Dyanamics, -- Inc. - - Control Unit ID No. :609198 
......... 

Location Columbia City, IN ~~-- Umbilical ID No. --.. EU-9 ~ ~- - 

!Project No. 05-T-314 ~. Sample Probe ID No. P8-1 
~ 

101 1 
I I /   ate 05-1 2-05 ,, . - - Filter Oven ID No. ...... ... 

 auditor 8. Peyton ........... Filter Holder OTS ID No -~ FH-1 ~~ - 

1 I !  
,Checked By T. Shackelford - lmpinger OTS ID No. .... 1-4 ......-.. 

1 / 
-- ~- i ,  

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

AUDIT DEVICES 
... .. -- . . .  . .. ... .. .... ................... . ....... .................. .. -~ 

2 

Reference Thermometer: Type Mercury ---- - Range 

Thermocouple Simulator: Series - - Altek 22 - -- -- Model K2100F Type 
-- -- K 

- --- 

Ranae 0 - 2100 OF Serial No 10184805 

INPUT DATA 1 '  1 L-. .. -.- ~p ..... ~ ................ ....... ......... ~ - ~ - - - ~  ........ -~ . ~ .... ~~~ .~ .-.... ~. .......- 

. ... ..... .... 

Reference I i - - - - __- Control Unit Selector Switch Settings ----- ~ 

; Thermometer I Stack* Probe i Filter Auxiliary* 
I r--- (Ambient OF) , (OF) (OF) L . (OF) - 1 . (OF) (OF) . (OF) ( 

69 i 3 1 66 1 67 t 3 1 1 6 9 1  3 2  .. .L -.A .. L .. L _- ...-A 

* Ice Bath 

' Thermocoude Control Unit Selector Switch Settinas I 

' &-- , Simulator i Stack Probe ) Filter 

800 OF 800 
- ---: 

900 F 898 I -- 
Stack 

1 l0OO0F -- - 999 -- -- 
Probe 

Auxiliary -1 

Tolerance Ranae 

. . .  k1  .5 % Absolute 

. .+5.4 OF 
. . . .  1 l lOO°F 1099 Filter. 

. . .  12OO0F j 1197; Auxiliary 
1 1300 OF r - - - lx< Meter . . . .  
I 1400°F I 1 3 9 5  Exit .  . . .  



P i t ~ t  inspection Form 

LEVEL 

I cerdfy that pitot tubejprobe number /?&/ meets or sxceedr dl 
spedflcadons, cdtda  mdlor ~~ppflcabfe'desl~n feeauree and is hereby tnssignad a pltot mbs 
calbratfon factor of 0.84. See 40 CFR 60, Vob 4ZI HQ. 160, EBA Metfmd 2 

Pitot Tube Distance to Other Sensors (Circle Yes or No) Remarks 

From Nozzle Opening, >0.75" 
Gas Line & Stack T/C, >0.75" 
T Clear, Side Po TIC, 2.0" 
"W" Clear, Rear to TIC, 2.0" 
7(" Clear to Union, 3.0" 





APPENDIX F 

SAMPLE CALCULATIONS, NOMENCLATURE AND EQUATIONS 



SAMPLE CALCULATIONS 



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. 

Sample Calculations Data Entry Section 

To add more 
parameters, 
PAGE DOWN 

Client: STEEL DYNAMICS, ~-~ ~ INC. ~ .~ ~ Project #: GISA 05-T-314 ~~ 

Location: Electric Arc Furnace - ~ 8 0  ~ ~ 

Run #: 1 
Total Sampling Time, min (0) ! --- -. 

Average Process Rate, TPH (Rp: N.A. 
t 

Stack Area, ftZ (A) 1- - - 3 1 4  - 
Barometric Pressure, in. Hg (Pbar) - - . . . - 29.06 / 

Static Pressure, in. H20 (Ps) -0.27 
Pitot Tube Coefficient, dimensionless (Cp) 

Dry Gas Meter Corr. Factor, dimensionless 
Nozzle Area, ft2 

Metered Gas Volume, ft3 

Average Sqrt of Velocity Head, in. H20 
Volume of H20 Collected, ml (Vlc) 

% Carbon Dioxide (%C02) 1 
r- -- 

% Carbon Monoxide (%CO) L- - -~ ~ 0.0 I 
% Nitrogen, Calculated (%N2)' 79.1 / 

Lead (Pb) Concentration, mg (Mn) I 
Fuel Burned, lblhr (from process data) i -. NA ; - -, 

Btullb of Fuel Burned (Hc from fuel analysis) -.~. i p--j N A 
Fd Factor (dscflmmBtu) ' NA I t : I 



~. .  . - _  . ~ ~ 

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

EPA Method 12 (Pb) Sample Calculations ~ a a e  I 04 

Run #: 1 Project #: GISA 05-T-314 1 

Absolute Stack Gas Pressure (In. Hg): 

Pa = Pbar + (kPs + 13.6) 

29.06 + ( -0.27 Pa = - 1 3 . 6 )  

Pa = 29.04 

Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

Vw, std = 0.04707 x Vlc 

Vw, std = 0.04707 x 25.4 

Vw, std = 1.196 

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 50.01 x 1.005 x - [  29.06 + ( 1.768 + 13.6 ) I}  
( 70.7 +' 460 ) 

Vm, std = 48.790 

I Moisture Fraction (Dimensionless): 

Bws = Vw, std + (Vm, std + Vw, std) 

Bws = 1.196 + ( 48.79 + 1.196 ) 

Bws = 0.024 

Molecular Weight of Stack Gas, Dry Basis (Lb/Lb-Mole): 



I S.A.T., LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TEtfFAX (417) 282-6140 
: .. , ,p.. ~ . ,  ..&,, : 

, , .; +, 
. ,; .+... *j .i:. 7 1 . - : ,  ..::--il-.r. - - ~  !.., ;.&. ,.T;i,,,,;h :,:$ ;,. (:::.,:~::'.!..~;.-i j. . ;:: ,:i:;,?~:j~C":.;j~$:~::.~:I~~<;riI.I:;;, .& .>.& ++,. ,,' . - '....-' ..;; . . 1 .. >.&. $ ~,$&*:&,~;. . 2;y . ;;.; >::;:;;. ,: ?<.& .. ,.$ .;:. ;::, ... 3 :*;::&.Fz :2::7, , - \  . :p, . . . ,, :;.,; '; ,;;::, <,;+:,,,.<+& :{*,;..&: ,+;; k:;::;z$;<%;z*$2;2&$&&;&&j; $igi$.;&i;;&,:L 

EPA Method 12 (Pb) Sample Calculations 
$:.;- $;- .-p;&&;;&pi<; .~ , :!:: . ;,. ;. :, ;::: : .~.. .-$:,$;?$:f.m:; ::.:;;*;. ; i .:.-, % , .,-:; ., : .- :;$y::. :., :..: j:y?3,.. $&.:,&+: .; !?<.! 

Page 2 of 3 
. . .  

! ,! -< xyc>:,: 3+3+y=: ~, ;~+,+~. ,~ :~+: ,  %,. c .y,+&Lj, +j;~g~;~jgj,~+~~-x~+,x2Ji:~-~,~y;~;.,, :+;+;: :--;, ~:~~:,~s~~~~~s2~~,,~~i;j;y~..~.w. -). . % .%.~++~~,~i?.$: ~ 7 t ~ ~ ; z 2 1 j ~ , ~ . , , ~ 2 : ? ~ & & ~ ~ ~ 4 ~ ~ g ~ : : $ 5 : . : :  ,. x?21& ~?i. ,:2*$ & . . ::.+ . ..~ *<., 
yz4g*~&&~.*:&+2<z* .. 

I Location: Electric Arc Furnace - BO Client: STEEL DYNAMICS. INC. 
i Run #: 1 Proiect #: G/SA 05-T-314 

Molecular Weight of Stack Gas, Wet Basis (LbLb-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 0.873 x sqrt [( 170.7 - - - - -- - + - 460 ) 
28.58 x 29.04 )] 

vs  = 54.7 

Volumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

Volumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

Qstd = [17.65 x Qa x Pa x (1 - Bws)] + (Ts + 460) 

Qstd = [17.65 x - - -- 1030187 -. . x 29.04 X (1 - 0.024 --- )] - 
( 170.7 + 460 ) 

Qstd = 817,190 

lsokinetic Sampling (%): 

%I = [0.0945 x Vm, std x (Ts + 460)] + [0 x Vs x Pa x An x (1 - Bws)] 



&It13 = HdU91 

'V'N + 600-3CZ.L = H d U q l  

H d l  + JHIql = H d U q l  

: h , j m ~ )  uo!je~jua3uo3 suo!ss!w3 wdl 

SSE'O = JHIql 

09 x 061L18 x 600-3CZ.L = JHIql 

09 x PISO x 33SaIql  = JHIql 

- . (JHN~) aJW suo!ss!W3 Wdl 

600-XZ'L = ~ 3 s a 1 q i  

OOOL + ooo'o = m s a l q i  

OOOL - J ~ S ~ I J ~  = ~ 3 s a 1 q i  

: ( 3 3 s a m )  uo!~ewa3uo3 suo!ss!w3 wdl 

GOOOO'O = ~3sa1ls 

6L.W + 0091'0 x G € P S ~ O ' O  = 3 3 s a l l s  

PIS 'WA + uw x SWSL = m s a m  

: ( j 3 s a p ~ )  uo!je-q uasuoa suo!ss!w3 ~ l d l  



NOMENCLATURE 



NOMENCLATURE 

acf 
ac fin 
A 

A" 
%AM 
B tu 
B w ,  
C 

c a  

Cm 
Cma 
c 0 
c o a  

P 

cs 
c s 7  

cs12 

's50 

Cs~~/rga 
CEM 

C(, +2) 

% C  
% CO 
% co, 
dcf 
dscf 
dscfin 
dsm3 

%EA 

Fd 
fps 
ft2 
ft3 
OF 

Gmrr 
gr 
g 
H c 

hr 
AH 
AH* 

= actual cubic feet 
= actual cubic feet per minute 
= inside cross-sectional area of stack or duct (ft2) 
= inside cross-sectional area of sampling nozzle (ft2) 
= 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 % 0, 
= 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 (dscf/mmBtu) 
feet per second 
square feet 
cubic feet 
degrees Fahrenheit 
mass flow rate of stack gas (Ib/hr) 
grains 
grams 
heat of combustion, dry basis (Btu/lb) 
hour 
average orifice meter pressure differential (in. H20)  
orifice meter calibration factor (in. H,O) 



NOMENCLATURE, Continued 

%H = percent hydrogen by weight, dry basis 
%I = percent of isokinetic sampling 
in. Hg = inches of mercury 
in. H 2 0  = inches of water 
lb = pounds 
lbllb-mole = pound per pound-mole 
m = thousand 
rnrn = million 

M, = mass concentration of media blank 
Mc = mass concentration of target analyte collected (mg, pg, ng or ppmC) 

Mn = mass concentration of PM collected (g) 

Mg = megagrams 
Mg C = megagram of charge 

Mg P = megagram of pour 

P.(.g = micrograms 
meq = milliequivalents 
mg = milligrams 
ml = milliliters 
MW = molecular weight of analyte (lbllb-mole) 
M, = molecular weight of stack gas, dry basis (lbllb-mole) 

Ms = molecular weight of stack gas, wet basis (Ibllb-mole) 

ng = nanograms 
N = normality of barium perchlorate titrant (meqlml) 
% N  = percent nitrogen by weight, dry basis 
% N, = percent nitrogen by difference, dry basis 
%O = percent oxygen by weight, dry basis 

% 0, = percent oxygen by volume, dry basis 

Pg = picograms 
PW = process weight 
P P ~ C  = parts per million concentration equivalent 

PPmv = parts per million by volume 

PI = particulate loading per heat input in IbIrnmBtu per F, constant 

PI. = particulate loading per heat input in IbImmE3tu per Fd calculated 

pa = absolute stack gas pressure (in. Hg) 

'bar = barometric pressure at sampling site (in. Hg) 

ps = static stack gas pressure (in. H,O) 
AP = stack gas velocity head (in. H 2 0 )  
JA P = average square root of stack gas velocity head (in. H,O) 

Qa = volumetric stack gas flow rate at actual conditions (acfm) 

Qstd = volumetric stack gas flow rate corrected to dry standard conditions (dscfm) 



Rho 
% 
std 
sc f 
scfh 
%S 
T m  
Ts 
TC 
TEQ 
TGNMO 
TP 
TPH 
TPW 
v a 

v , c  

v m  

'm. srd 

v s 

VSOI" 
v, 
Vtb 
'w. srd 

Y 
0 

= natural or propane gas usage rate (mscfh) 

NOMENCLATURE, Continued 

= stack gas density (lb/ft3) 
= 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 (ml) 
= 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): 

p n = P,,, + (+P, t 13.6) 

2) Volume of Water Vapor in Sampled Gas, Standard Conditions (scf): 

' w ,  srd = 0.04707 x v,, 

3) Volume of Dry Metered Gas, Standard Conditions (scf): 

' t n .  srd = (I 7.65 x V,, X Y X [Pbfl, + (AH + 13.6)]) + (T,, + 460) 

4) Moisture Fraction (unitless): 

Bw = v ~ ~ ,  nd ' (yn. s!d + 'w. std) 

5) Molecular Weight of Stack Gas, Dry Basis (lbllb-mole): 

M, = 0.44 x % CO, + 0.32 x %O, + [O. 28 x (% CO + %NJ] 

6) Molecular Weight of Stack Gas, Wet Basis (lbllb-mole): 

M, = 18 x B,, + [Md x ( I  - B,,J] 

7) Velocity of Stack Gas (fps): 

v r  = 85.49 x C, x JAP x 4(Ts + 460) +- (M, x PJ] 

8) Volumetric Stack Gas Flow Rate, Actual Conditions ( a c h ) :  

Q, = A x V , x 6 0  

9) Volumetric Stack Gas Flow Rate, Dry Standard Conditions (dsch ) :  

Qsrd = [I 7.65 x Qn x Pn X ( I  - B,J] + (T, + 460) 

10) Isokinetic Sampling (%): 

%I =[0.0945X V , ~ , , d ~ ( T s + 4 6 0 ) ] + [ B ~ V , ~ P n ~ A , X ( I - B w J ]  



EQUATIONS, Continued 

11) PM Concentrations: 

lb/hr = Ib/dscf x Q,,, x 60 

12) Flue Gas Density (lb/ft3): 

Rho = 0.0458 x M, x P, t (T, + 460) 

13) Gas Mass Flow Rate (lblhr): 

14) Excess Combustion Air Per Raw Gas Analysis (%): 

15) Ash Moisture Content (%): 

%AM = (net loss after henting) x 100 s (net loss after drying) 

16) Target Analyte Concentrations: 



EQUATIONS, Continued 

II = ppmC x V,,, X 2.205E-09 -+ V,,,, ., 
lb/hr = lb/dscrf x Q,,, x 60 

17) TGNMO Concentrations: 

lb/dscf = mg C/dsm3 x 6.2436-08 

lb/hr = lb/dscf x Q,,, x 60 

18) TGNMO Concentration Correction for 1 Trap and 2 Tanks: 

C(I +2, = [cone. (11 x vol. sampled ( I ) /  + fconc. (21 x vol. sampled (2)1 
[vol. sampled ( I )  + vol. sampled (2)] 

19) Collection VesselJCEM Gaseous Analyte Concentrations: 

lb/dscf = ppmv x Molecular Weight of  Analvte, lb/lb-mole 
385.3 dscf/lb-mole x 106 

lb/hr = lb/dscf x Q,,, x 60 

20) Sample Concentration Corrections: 

12% co, (1b4t3) - 

c,,, = C, x 12 + % CO, 

7% 0, (lb/$) - 

C,, = C S x ( 2 O . 9 - 7 ) + ( 2 0 . 9 - % O J  

50% excess air (lb/f13) - 

C,,, = C, x (1 00 + %EA) s 150 

50 % excess air per raw gas analysis (lb/St3) - 

cs501rgn = C, + (1 -[(1.5 x %COJ - (0.13 X %NJ - (0.75 x %CO)] + 20.9) 



EQUATIONS, Continued 

2 1) Weighted Analyte Concentrations Per Two Ducts: 

I b/dsc& = (lb/dscJ duct I + lb/dscf, ducr 2) -+ 2 

lb/hrtoto~ = Ib/hr, duct I + Ib/hr, duct 2 

lb/rnmbtzr,, = (lb/mmbtu, duct I + lb/mmbtu, duct 2) + 2 



APPENDIX G 

CORRESPONDENCE 



TRANSMITTAL OF PROCESS INFORMATION 



Subject: Structural - Pb stack test production 
Date: Mon, 16 May 2005 16:35:42 -0500 
X-MS-Has-Attach: 
X-MS-TNEF-Correlator: 
Thread-Topic: Structural - Pb stack test production 
Thread-Index: AcVaXzXbzE4PAXkORH+1mi9fYiyu3w== 
From: <barry.smith@stld.com> 
To: <gsal @myvine.com>, 

<guenther@mail.icongrp.com> 
Cc: <bill.bougher@stld-cci.com> 
X-Alligate-In: IGNORED - WhiteListed From: (barry.smith@stld.com) 
X-AIIigate-QueueFile: 038609241 .dta 
X-Alligate-EnvlD: BE59AED6547E82D2.84FA96914CCE39AD@NOCMAILSVC108.ALLTHESITES.ORG 
X-Alligate-EnvlP: 63.1 44.89.1 98 
X-Alligate-RCPT: gsal @myvine.com 
X-Alligate-MBX: gsal @myvine.com 
X-Alligate-EnvFrom: barry.smith@stld.com 
X-Alligate-CountryFrom: United States (US) 

Fred, 
Here are the production results represented in tonslhour production. 

Tonslhr 
Run # I  157 
Run #2 164 
Run# 3 159 
Average 160 

Barry 



TRANSMITTAL OF LABORATORY ANALYSIS DATA 



TEST REPORT 
Page I o f  2 

s/ro/os 

Submitted To: Michelle LaLiberte 
SAM1 
7 3 1 4  Egypt  3 d .  
Medina ,  OH 4 4 2 5 6  

Reference Data: 
Clisnt Sample No.: 
P.O. No.: 
Sample Location: 
Sample Type: 
Method Reference: 
DCL S e t  ID No.: 
DCL Sample ID No. ! 
Sample Receipt Date: 
Preparation Date:  
Analysis Date :  

Lead 
S D I - R 1  through B l a n k  
05-T-314 
G/SA 05-T-314 
Filter/Impinger 
Method 12 
05-S-2267 
05-13386 through 05-13389 
4/22/2005 
5/5-10/2005 
5/10/2005 

The samples were prepared and analyzed in accordance with EPA method 
22 u s i n g  a Jarre11 Ash Trace ( i C P )  purged apectrometec. Sample condition 
w a s  acceptable upon receipt except where n o t e d .  

The resul ts  are provided  in t h e  enclosed da ta  table. Results relate 
o n l y  to t h e  items t e s t e d  and are n o t  blank corrected u n l e s s  indicated in 
t h e  d a t a  tabie .  

T h i s  report s h a l l  no t  be reproduced except i n  full, w i t h o u t  the 
w r i t t e n  approval  of t h e  laboratory. 

/ 

Analyst 

C l N C l W T l  OFFICE 
4308 CLENONE4dlLfORD ROAD 

Reviewer 

WEST C M S T  OFFICE 
11 SANTA YORMACDURl 
NOVATO. CAUFOfWL.4 %4(5 
eOo28MIG7l. FAX415893-&68 

CINCINNhll. OW 45249-3708 
Sq 3 733-533% FAX 51 3 732-5347 



TEST REPORT 
Page 2 of 2 

05-S-2267 
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fax 
to: 

organization: 

faxlphone: 

from: 

datehime: 

subject: 

pages: 

status: 

comments: 

GUENTHER / SHACKELFORD ASSOCIATES 
ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

t r a n s m i t t a l  

Barry Smith, William Bougher 

Steel Dynamics, Inc. 

I Fred Guenther 

Tuesday, March 8, 2005 

Emissions Test Protocol - Steel Dynamics, Inc. 1 
1 6 PAGES INCLUDING THIS PAGE 

rn URGENT rn CONFIDENTLAL PLEASE REPLY ASAP I 
Attached is the protocol documentation sent to IDEM today As 
noted in the attachments, we have requested test dates of April 19- 
20, 2005. Please feel free to contact us regarding any questions that 
you may have on this submission. 

I 

l j there is any difficulty with this trartsrnission, please call the number below 
P.O. Box 807 Crown Point, IN 46308-0807 

TEL: (219) 661-9900 
FAX: (2 19) 66 1-9902 



fax 
to: 

organization: 

faxfphone: 

from: 

datehime: 

subject: 

pages: 

status: 

comments: 

GUENTHER / SHACKELFORD ASSOCIATES 
ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

t r a n s m i t t a l  

David Cline 

I I I Indiana Department of Environmental Management 1 

Fred Guenther I 
Tuesday March 8, 2005 

I Emissions Test Protocol - Steel Dynamics, Inc. I 

I rn URGENT rn CONFIDENTWL PLEASE REPLY ASAP I 

Attached please find one ( 1 )  Emissions Test Protocol and one (1) 
RATA test protocol for the testing of the Electric Arc Furnace at 
Steel Dynamics, Inc.'s plant located in Columbia City, Indiana. As 
noted in this transmission, we are requesting a test date of April 19- 

~ u l d  you have any comments or questions, please feel 
us. 

1 20, 2005. Shc 
free to contact 

If there is any diflculty with this transmission, please call the number below. 
P.O. Box 807 Crown Point, IN 46308-0807 

TEL: (219) 661-9908 
FAX: (219) 661-9902 



March 8, 2005 

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 TEST PROTOCOL 
Steel Dynamics, Inc. 
Columbia City, IN 
CP 183-10097 / Plt. ID 183-00030 

Dear Mr. Cline: 

On behalf of Steel Dynamics, Inc., we are providing one(1) emissions testing protocol and one (I) 
RATA test protocol for the emissions testing of the baghouse outlet on the Electric Arc Furnace 
(EAF) located in Columbia City, Indiana. The purpose of this testiig is to comply with annual 
testing requirements. We are requesting that the testing be scheduled for the period April 19-20, 
2005. 

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 (219) 663-5394. 

Sincerely, 
Guenther/Shackelford Associates 

-AD&%, Fred H. Guenther 

Attachments: Emission Test Protocol (I), RATA Test Protocol (1) 



cc: Mr. William Bougher 
Steel Dynamics, Inc. 
2601 S. County Road 700 E 
Columbia City, IN 46725 

Mr. Barry Smith 
Steel Dynamics, Inc. 
4500 County Road 59 
Butler, IN 46721 



Compliance Test Protocol 
Indiana Department of Environmental Management 

Office of Air QualitylCompliance Data Section 
100 North Senate Avenue, Post Office Box 601 5 

Indianapolis, IN 46206-6015 
Phone: 31 71232-8338 Fax: 31 71233-6865 

Date Prepared: 03/08/05 Proposed Test Date: 04119-201200t Plant Address: 2601 S. County Road 700E Plant Location: Columb~a C~ty, IN 

1. SOURCE INFO: 1 IDlPermit No.: F089-16214-000107 5. Check Applicable Program: AGENCY USE ONLY: 
- --- -- Date Received: 

Pollution Control Equipment: ~ Baghouse (PM), DSE (CO), Low Nox Bur 

-. -- -. .- - - - . .~ - -~p 

Electric Arc Furnace 

Company: Steel Dynamics, Inc. FESOP: - Inspector: -- -- --- -. . - -- . -- Approval - Date: 
Mail Address: 2601 S. County Road 700E MSOP: Reviewer: 

. ..~ - - 
Comments: 

City, State, Zip: Columbia City, IN 46712 Other: Construction Permit 

Diameter at sample site: 
~- - - - -- -- - - 20 Ft 

Stack Height: 
~- . 

Approximate ~ Stack ~ gas flow (ACFM): 850,OO ~- 1- - 
Approximate Stack gas temp (deg. F): 

~ -~ . . 20 
Approximate Stack gas moisture (%) - - -. . . -. -- -- -. .- - <3'/0 

.-  

Does sample port location meet 40 CFR 60, Appx. A. 
Sampling Site Method .- I, Sec. 1.2 Requirements: -- Yes 

If ~ No, ~ explain: I -. 

Company Contact: William Bougher Phone: 260-625-8852 

2. TEST COMPANY INFORMATION 

Name: GuentherIShackelford Associates 

Type: 

N.A. 

TEST INFORMATION / No. Runs / Time 

. -  -~ -- - 

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

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

Operating Permit: - - . - - - . . - -- . 

-- Construction .- .. Permit: - 

Method 6C 
.. - . -. . -. If yes, Unit Start Up Date: Distance B - - . . . . . . . . -- - -. . I - -- 

Method 7E --.; - 
-- - . . - - - State Agreed Order: Please include NO. . 

~ 

Method 9 Title V: 

Address: P.O. Box 807 
6. SAMPLE SITE LOCATION 

City, State, Zip: Crown Point, IN 46307 

Contact: Fred H. Guenther Phone: 21 9-661-9900 No. of sample points for Method 5 :  2 Disturbance 11 I 
3. PROCESS INFORMATION (Submit a separate form for each unit to test) 

Unit to Test: Electric Arc Furnace 

Max. Rated Capacity: 200 Tons Coal Slagflr 

Proposed Operating Speed: Maximum Capacity 
-- - - - - - . . . . - 

Describe method used to determine operating level: 
-. . . - 

Charge Weight -. 

--- -- 

.. . -. - - - - - - - - - - - 
326 IAC 3-6-2(a) requires this completed form to  be 
submitted 35 days prior to the proposed test date t o  Compliance with 3 2 6 - ; T N S P S [ i -  

1 - - -  I CFR 63 Subpart RRR: the above address. 326 IAC 2-1.1-7(6)(B) requires any - -  - -/- 
~ .--.- -. _ - -- applicable test fee to be submitted with the protocol. Other (EPA' - - 'Dl - - -. --- States . . - -- I 14): .- - . . - 

~ . . (FEE NOT APPLICABLE IF PROGRAM IS FESOP, 

I TITLE V OR VE TESTING ONLY.) 
- - - - - . . --- 



Relative Accuracy Test Audit Notification Protocol 
Indiana Department of Environmental Management 

Office of Air QualitylCompliance Data Section 
100 N Senate, Post Office Box 6015 

Indianapolis, IN 46206-6015 
Phone: 3171232-8338 Fax: 3171233-6865 

Steel Dynamics, Inc. 

Mail Address: 2601 S. County Road 700 E. 

Phone: (260) 625-8852 

Test Comoanv Information: 

IIName: GuentherlShackelford Associates 

ddress: P.O. Box 807 

State. Z~D: Crown Point. IN 46308 , . . . 
Itcontact: Fred Guenther Phone: 121 9) 663-5394 . , 

Ib. PROCESS INFORMATION: (Submit a se~arate form for each unit to test) 

&nit to Test: Electric Arc Furnac 

I l ~ a x .  Rated Ca~acitv: 200 TIHr. 

Proposed Operating Speed: -- . - - - - Maximum Capacity - 
to determine operating level: Charge . . 

Pollution Control Equipment: Baghouse (PM), - DSE (CO), Low Nox BUI -- 

Fuel Type: NIA 

4. Load Level Test Method No. Runs 1 Time 

I - 
2 

LOW 
3 I 1 

2 9 to 12 1 21 min. - 
HIG H 3 9 to  12 1 21 min. 

4 , 9 to 12 ' 21 mm 

- - - v---- 

7 
.. &~ _ -  - 1 . .- - 

Other-10.25A- . j 9 to 12 j 21 min. 

. Check Applicable: 
~ -- .- . . -- 

nnual RATA: - Part 75: - - Approval ~ -- - - Date: - - - 

emi-Annual: - Part 60: - Reviewer: 
- - - -. -- - - -- 

Nher: Comments: 

ertification: Recertification: II - - - - - - - . -. - 

SAMPLE SITE LOCATION 

Date Prepared: 03/08/05 Proposed Test Date: 04119-201200 Plant Address: 2601 S. County Road 700 E Plant Location: Columbia Clt\ 

1. SOURCE INFO: IDIPermit No.: CP 183-10097-00030 6 - 
A - 
S - 
C - 

1 
- 7 - - - 
- 

- 

- 

r 
- 

I 

- 
- 

- 

- 

- 

- 

- 

- 
--  5 

- - 
- - 
- ~ 

- 

Disturbance Does sample port location meet 40 CFR 60. App, 

Method 1, Sec. 1.2 Requirements: Yes I 

I If No, explain: - . . -. . . . - - . .. . . - - . .- - 

)4ppro$mate~tack gas flow (ACFM). 1 .-. 8E 

Sampling Site pproxlmate Stack gas temp (deg F) I 
T 

LFroxmate Stack gas mo~sture (%) 

Distance A 

Distance B 

l ~ o a d  RATA only.' 
- 

I326 IAC 3-6-2(a) requires this completed f o ~  . .  . 

#. Describe any deviations from standard test methods: be submitted 35 days p r io r to  the proposed . -  ~ 

I date to  the above address. 326 IAC 2-1.1-71 
requires any applicable test fee to  be subm 

- .  - -  ~ .. . - 
wi th the protocol. (FEE NOT APPLICABLE I 

~ --- . . - ~ -. - - - PROGRAM IS FESOP, TITLE V OR VE TESl 
~~~ ~ ONLY.) 
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PREFACE 

I, Fred Guenther, do hereby certify that the source emissions testing conducted at Steel Dynamics, 
Inc. Structural and Rail Division near Columbia City, 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 
Project Manager 

I, Fred 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. Structural and Rail Division near Columbia City, Indiana. 

Fred H. Guenther 
Project Manager 



SOURCE EMISSIONS COMPLIANCE TESTING 
EPA Methods 1, 2, 3, 4 and 12 

Performed on the 
Electric Arc Furnace 

Baghouse Outlet (Exhaust Stack) 
at 

Steel Dynamics, Inc. 
Structural and Rail Division 

Columbia City, Indiana 

August 6 ,2004 

Project No. 04-T-275 

1.0 INTRODUCTION 

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

GuentherIShackelford Associates (G/SA) for Steel Dynamics, Inc. (SDI), Structural and 

Rail Division near Columbia City, Indiana. 

The primary purpose of this testing program was to obtain lead (Pb) samples from the 

effluent gas stream of the baghouse serving the Electric Arc Furnace (EAF). The results 

of this sampling was used to determine if the emissions discharged into the atmosphere 

from the facility meet the Indiana Department of Environmental Management (IDEM) 

source emission limits and the U.S. Environmental Protection Agency (EPA) standards of 

performance for steel plants utilizing an electric arc furnace (EAF). 

GISA's responsibility was to collect and analyze Pb samples and perform data reduction 

for emission concentrations evaluation. SDI's responsibility was to maintain process 

1 



operating parameters and to provide process operating data per compliance test 

requirements. 

The following report provides information pertaining to SDI's Structural and Rail 

Division's process operations, emissions testing and analytical results. 

The emissions testing conducted on the Meltshop Baghouse Stack was performed on 

t 
Tuesday, ~iigii3', 2004, from 06:45 A.M. to 06:28 P.M. 

The following requirements were specific for the testing program: 

1. Equipment calibrations performed and calibration data provided. 

2. Three (3), one and one half (1 1/2)-hour, minimum, Pb emissions test runs 

at the outlet (exhaust stack) of the EAF Baghouse, which shall include an 

integral number of complete process heat cycles, pursuant to EPA, Title 

40, Code of Federal Regulations, Part 60 (40 CFR 60), Subpart AAa, 

Section 60.275a and Indiana Department of Environmental Management 

(IDEM) Construction Permit #CP-183- lOO97-OOO3O. 

3. Process manufacturing capacities and control devices maintained at required 

operating conditions, and production rates recorded during the emissions 

testing periods. 

4. All testing and analyses performed in accordance with current EPA test 

I PENDING VALIDATION 
AS flF nethodologies and analytical procedures for Pb emissions. 



5 .  Lead emissions from the EAF Baghouse shall not exceed an average 

concentration of 0.114 lb/hr pursuant to IDEM Construction Permit #CP- 

183-10097-00030. 

The emissions testing program was supervised in part by GISA, whose headquarters is in 

Crown Point, Indiana. G/SA also performed stack gas flow rate and moisture content 

determinations, carbon dioxide (CO,), oxygen (O,), the lead emissions testing on the EAF 

Baghouse Stack, overall emissions data review and prepared the final report. The lead 

analyses were subcontracted to G/SA ' s analytical broker, Sampling and Analytical 

Management, Inc. (SAMI) to Data Chem in Cincinnati, Ohio. 

The emissions testing was performed in accordance with EPA Reference Methods 1 ,2 ,  3 ,  

4, 12 (Lead), Title 40 Code of Federal Regulations, Part 60, Appendix A, "Test 

Methods". 

The testing program was approved by and/or coordinated with the following personnel: 

Kevin J. Bort, Engineering Manager, SDI 

Barry Smith, SDI 

The emissions testing was performed by the following personnel: 

Fred Guenther , Test Supervisor, GISA 

Brandon Peyton, Senior Test Technician, G/SA 7 

PENDING V A L I D A T I O ~  . $ 

1 IDEM 
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Andrew Kendall, Test Technician, G/SA 

The emissions testing was observed by the following personnel: 

Doug Vandennark, Environmental Scientist, Air Compliance Section, IDEM 

PENDING VALIDATIOM 
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2.0 TEST KESULTS SUMMARY 

The source emissions testing was performed utilizing EPA Methods 1, 2, 3, 4 and 12 at 

the Electric Arc Furnace Baghouse Stack sampling location. A summary of the test results 

is given below: 

I! ELECTRIC ARE FURNACE LEAD EMISSIONS !I 
Run No. 

1 

A complete list of test parameters for each Method 12 (Lead) emissions test run performed 

at the stack sampling location can be found in Tables 1 .  
. . 

2 

3 

Average 

Emission Limit 

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

found in Appendix F. 

Lead Emissions (Lb/Hr) 

0.029 

Lead Emissions (LbITon) 

0.00026 

0.026 

0.039 

0.031 

0.114 

- - -  

0.00017 

0.00026 

0.00023 

N.A. 
j 
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T S A  . . . . . . . . . . ENVIRONMENTAL TESTING C O N S U L T F  
WI)lNO vlllDITION 

TABLE 1 
EPA METHOD 12 

SOURCE TESTED: EAF - BAGHOUSE OUTLET DATA INPUT BY: MMK 

INPUT DATA 

Run Number 
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 (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 
06-Aug-04 

Exhaust Stack 
0645-0855 

108 
111.0 
314.2 
0.84 

0.992 
0.000207 

29.23 
-0.3 

54.886 
78.4 

0.760 
33.2 
0.6 

20.4 
0.752 
158.9 

2 
06-Aug-04 

Exhaust Stack 
1 020-1 326 

1 I 6  
156.0 
31 4.2 
0.84 

0.992 
0.000207 

29.23 
-0.3 

57.700 
89.9 

0.784 
41.7 

0.6 
20.4 

0.768 
193.1 

06-Aug-04 
Exhaust Stacl 

1415-1828 
12C 

146.1 
314.2 
0.84 

0.992 
0.000207 

29.22 
-0.2 

62.569 
88.2 

0.867 
38.6 
0.6 

20.4 
0.808 
193.0 

~ c t u a i  Pb Mass concentration (mg) 0.0160 0.0150 0.0236 

-$ .,gagEy;q&/@ I f8$p?y?$,:~<g:i .,,,, &! ;~<:~!8b@~:,.*.:':'''':.:..: 

CALCULATED DATA 
:li ,.l/ l.,iit/l i ii :;/l/ilj; /& , !jl~;~:.isgidj//i//ijiBI~@~$i/~ I 3 1 I, !b ,: .i$iil !:I . , j 'ji i Pi i 1 \ .; i jC:i !;.:i.i'i I$ ii;i. @ I '1 ' :Li.:V! iii:iiiliiiBi:!!i'~'i.'i..i..~:i. ::-i9w w m  : I .: :# 

Absolute Pressure (In. Hg) 29.21 29.21 29.21 
Dry Gas Meter Sample Volume at Standard Conditions (DSCF) 52.269 53.803 58.536 
Water Vapor Volume at Standard Conditions (SCF) 1.563 1.960 1.815 
Moisture Fraction (Unitless) 0.029 0.035 0.030 
Dry Molecular Weight of Stack Gas (LblLb-Mole) 28.91 28.91 28.91 
Wet Molecular Weight of Stack Gas (LblLb-Mole) 28.60 28.53 28.58 
Stack Gas Velocity (FPS) 46.5 48.8 51.3 
Stack Gas Flow Rate at Actual Conditions (ACFM) 876,204 920,324 967,160 
Stack Gas Flow Rate at Dry Standard Conditions (DSCFM) 708,760 700,924 740,637 
lsokinetic Sampling (%) 103.5 100.3 99.8 

Pb Emission Concentration (GrIDSCF) 
Pb Emission Concentration (LblDSCF) 
Pb Emission Rate (LblHr) 
Pb Emission Concentration (Lb/TPW) 

Average Stack Gas Flow Rate at Actual Conditions (ACFM) 921,230 
Average Stack Gas Flow Rate at D ly  Standard Conditions (DSCFM) 71 6 774 
Average TPM Emission Concentration (GrlDSCF) 0.00001 
Average TPM Emission Concentration (LblDSCF) 7.19E-010 
Average TPM Emission Rate (LblHr) 0.031 
Average TPM Emission Concentration (Lbnon Process Weight) 0.00023 

Signature of Reviewer: 

72/24 



Steel Dynamics, Inc. Structural and Rail Division facility manufactures steel products 

from scrap metal. The facility has a capacity to produce over 200 tons of steel per hour. 

SDI Structural and Rail Division is located at 2610 County Road 700 East near Columbia 

City, Indiana which is in Whitley County. 

The SDI Structural and Rail Division facility consists basically of one (1) single shell 

Electric Arc Furnace (EAF) incorporating a jet-pulse, fabric filter baghouse with eshaust 

stack for particulate removal, one back-up single shell EAF, a ladle metallurgical station 

for refining, one (1) natural gas-fired reheat furnace (RF) with separate exhaust stack, 

continuous casting, hot roll milling and slag processing. The compliance emissions testing 

was performed on the EAF stack. See Figures 1 and 2. - 

During the emissions testing on August 06, 2004, the Electric Arc Furnace steel 

processing tap rates averaged 1 1 1.5 tondhr (Run I), 156.2 tonslhr (Run 2), and 146.5 

tonslhr (Run 3). 

Process operating data recorded during the emissions testing can be found in Appendix B 

of this report. 
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FIGURES 

Figure 1 - Electric Arc Furnace - BaghouselStack Configuration 

PlhdlhC V 4 l  ti r 8 

I 23 G' 
---------- Figure 2 - Electric Arc Furnace - Stack Sampling Location 
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4.0 TEST PROCEDURES 

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

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

Regulations, Title 40, Part 5 1, Appendix M and Part 60, Appendix A. For this testing 

program, the following specific methodologies were utilized: 

EPA Method 1 - Sample and Velocity Traverses for Stationary Sources 

EPA Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate 

(Type S Pitot Tube) 

EPA Method 3 - Determination of Oxygen and Carbon Dioxide Concentrations in 

Emissions from Stationary Sources 

EPA Method 4 - Determination of Moisture Content From Stack Gases 

EPA Method 12 - Determination of Inorganic Lead Emissions from Stationary 

Sources 

EPA Methods 1, 2 and 12 were performed at the Electric Arc Furnace Baghouse Stack 

sampling location using one (1) Apex Instruments, Model 522, control unit and sampling 

train incorporating a 7', effective length, stainless-steel probe with a heated, borosilicate 

glass liner, stainless-steel nozzle and Type S, stainless-steel pitot tube, '/4 " O.D., stainless- 

steel static pressurelgas sampling tube and Type K (ChromelIAlumel) thermocouples; an 

aluminum filter oven and borosilicate glass filter holders with Teflon filter supports with 

Viton-0-Rings, and 0.3 micron (99.9 % retention), Whatman 8.5 cm, Type 934-AH, glass 

9 



microfiber filters; foam insulated, aluminum irnpinger units with two (2) Greenburg-Smith 

and two (2) modified Greenburg-Smith glass impinger bottles, and a stainless-steel 

umbilical adapter with Type K (Chromel/Alumel) gas exit thermocouple; and a 90' 

umbilical with various interconnecting fittings, plugs and connectors. 

Sample pH levels were determined with EM colorpHast pH Strips with a 0 to 6 pH range. 

Impinger contents were purged with ambient air utilizing a Gast ?4 h.p. vacuum pump 

incorporating a Dwyer, Model RMA-23-SSV, Rate-Master Flowmeter (5-50 lpm range), 

and 1/4 If 0 .D. rubber tubing, regulators, interconnecting fittings and valves. 

USEPA Method 3 was performed at the sampling location on August 12, 2003, only, 

during runs 1 - 3 of the Method 12 testing to determine exhaust gas concentrations of 

carbon dioxide (CO,) and oxygen (0,) using a Bacharach, Duplex Fyrite Kit, Gas 

Analyzer (Orsat) 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 

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

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

certifications can be found in Appendix E. 

---- 
checks were omitted at the Electric Arc Furnace Baghouse Stack sampling 

10 



location due to the acceptable stack and test port configurations based on Method 1 

requirements, and relatively laminar flows noted during the preliminary traverse 
6 

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

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

sampling phase of the testing program. 

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

lead testing are included in Appendix D 

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

The emissions test data collected during the field sampling can be found in Appendix A of 

this report. The particulate and gaseous emissions concentrations, rates and pertinent data 

are presented in the "Test Results Summary". 



5.0 ANALYTICAL PROCEDURJES 

GISA, and GISA's 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 5 1, Appendix M and Part 60, Appendix A:  

EPA Method 1 - Sample and Velocity Traverses for Stationary Sources 

EPA Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate 

(Type S Pitot Tube) 

EPA Method 3 - Determination of Oxygen and Carbon Dioxide Concentrations in 

Emissions from Stationary Sources 

EPA Method 4 - Determination of Moisture Content From Stack Gases 

EPA Method 12 - Determination of Inorganic Lead Emissions from Stationary 

Sources 

An AND, Model EK-1200A, Electronic Toploading Balance was used to weigh spent silica 

gel from the EPA Method 12 (Lead) testing to determine, in part, stack gas moisture 

content. 

No analytical procedure errors occurred during the Lead analyses phase of the testing 

program. 

IDEM 
OFFICE OF AIR QUhLITY . - I  __ --.----. ---.c- 

laboratory analysis 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 recovery and analysis, data reduction and 

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

procedures to assure maximum performance and accuracy. G/SA, and GfSA'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 60014-77-027a 

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



7.0 CONCLUSIONS 

An emission testing program was conducted on the outlet of the baghouse serving the 

Electric Arc Furnace to determine lead emissions rates. The testing program was 

conducted on August 6, 2004. The results of the testing program are summarized in the 

following table. 

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

they relate to the compliance status of the Electric Arc Furnace's operation based on 

process operating conditions shall be determined by others. 

ELECTRIC ARE FURNACE LEAD EMISSIONS 

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

this report. 

Run No. 

1 

2 

3 

Average 

Emission Limit 

I IDEM 
OFFICE OF AIR QUA!-In 

Lead Emissions (Lb/Hr) 

0.029 

0.026 

0.039 

0.03 1 

0.114 

Lead Emissions (LbITon) 

0.00026 

0.00017 

0.00026 

0.00023 

N.A. 
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APPENDIX A 

FIELD TEST DATA 



EPA METHOD 1 



Diameters upstream from dEsturbance 

Diameters downstream from disturbance 
rraverse Points Measurements: 
;inwlarflue (Percentage of flue diameter) / Rectangular flue (Percentage of flue depth) 
point No. 2 4 6 8 10 @p 

1 14.6 125.0 6.7 / 125 441  8.3 8 2  16.3 261 5.0 2 14-2 
2 85,4/750 25.0137.5 14.6j25.0 10.5/18.8 8.2115.0 6.71125 
3 750/625 29.6/41.7 19,4/31.3 14.6/25.0 11.8/20,8 
4 953 / 87.5 70.4 / 58.3 323 / 43.8 226 / 35.0 17.7 / 29-2 

854/75.0 67.7156.3 34.21450 250/37.5 + 95.6/91.7 80-61688 65,8/550 35.61458 
89.5 / 81 -3 77.4 / 65.0 64.4 / 54.2 

8 968193.8 85.4/75.0 75.01625 
9 91 -8 / 85.0 823 / 70.8 
10 97.4 / 95.0 $8.2 / 79.2 

I Z 

'raverse Points Dimensions: 

in. 
in. 
in. 
in. 
in. 
m. 

in. 
in. 
in. 
in. 
in. 
in. 

97.9 / 95.8 
Sketch Of Flue 



EPA METHOD 3 



EPA METHOD 12 

. . 

; ,  , , ,  , . ( : ' I .  "_  ,*I,- [j!;41iT'{ h.. .. . ".. .., ... .- I 



S.A.T. , LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TEUFAX (41 7) 282-61 40 Page 1 of 2 

:Dent STEEL DYNAMICS Project No. G/SA 04-T-275 
-- 

'lant Columbia City, IN - Unit EAF - Baghouse Outlet Stack Area (ft2) 31 4.2 

late 08/06/2004 Ambient Temperature ( O F )  69 .- 

lperator A. Kendall Barometeric Pressure (inches Hg) 29.23 .- 

'robe Operator(~) B. Peyton Static Pressure (* inches H20) -0.3 - 

:ontrol Unit No. 507123 Nozzle Diameter (in.) 0.195 %C02 / %02 0.6 / 20.4 

'itot Cp 0.84 Filter No. Blank #1 Condensate (milliliters) 23 Silica Gel (grams) 10.4 

leter Y 0.992 - Front-half No. FH-1A Test Time (24 hour) 0645-0855 

I Traverse I Ts I Delta P I 
1 Point Number I (OF) I (in. HZO) I 

I 

Average Avg. Sqrt. 

I 

Orifice Metered Gas Volume 
Setting vm (W 
Delta H Initial Volume 

(in. HZO) rGz$ 
0.81 0 

0.740 

0.660 
0.61 0 

0.630 

0.520 
0.620 

0.500 

0.650 
0.800 
0.950 
0.980 

0.850 

0.920 

0.840 

0.760 

0.810 
0.760 
0.820 

0.660 

0.720 

0.770 

0.840 
0.670 

Average Volume Sampled 

Dry Gas Meter 

Temperature 
Trn 

( O F )  

7 1 

72 

72 

72 
73 

73 

74 
74 

75 
75 

76 
77 

78 

79 

80 

80 

80 
8 1 
8 1 

82 

82 

83 

83 
84 

Average 

Notes 

- 

Pretest Noule Cal: 

A = 0.242" 

B = 0.243" 

C = 0.243 
Avg. = 0.243 



S.A.T. , LLC ~ t .  2, BOX 2165, Wheatland. MO 65779 TEUFAX (41 7) 282-61 40 Page 2 of 2 

Xent STEEL DYNAMICS- project NO. - GlSA 04-T-275 - -- 

'lant Columbia City, IN Unit EAF - Baghouse Outlet - .. - - Stack Area (ft2) 314.2 -- 

)ate 08/06/2004 Ambient Temperature (OF) 69 __. ._ 
._-._-..-pp- 

lperator A. Kendall Barometeric Pressure (inches Hg) 29.23 -- --- 

'robe Operator(~) B. Peyton Static Pressure (k inches H20) -0.3 - -- -. . 

507123 Nozzle Diameter (in.) 0.195 :ontrol Unit No. %CO2 / %02 0.6 1 20.4 

0.84 'itot CP --_-p-pp 

Blank # I  Filter No. ____..,--.__ Condensate (milliliters) 23 Silica Gel (grams) _ -  10.4 

deter Y 0.992 Front-half No. FH-1A Test Time (24 hour)- 0645-0855 

Traverse 

Point Number 

-- 

Stack 

Jemplerature 

Ts 

('F) 

l-: Average 

Velocity 

Head 

Delta P 
(in. H20) 

Orifice 

Setting 

Delta H 
(in. H20) 

Avg. Sqrt Average 

Metered Gas Volumc 

v m  (W 
Initial Volume - 

-- 
Final Volume 

/ 891.4861 

- 

Volume Sampled 

Dry Gas Meter 

Temperature 

Tm 

("F) 

Average 

Notes 

0 2  Purge: 

Start - 1607 Hours 

Stop - 1707 Hours 



S.A.T. . LLC Rt. 2. BOX 2165. Wheatland. MO 65779 TEUFAX (41 7) 282-6140 Paae 1 of 2 

Client STEEL DYNAMICS 

Plant Columbia City, IN 

Date 08/06/2004 

Operator A. Kendall - 

Probe Operator(s) B. Peyton 
5071 23 Nozzle Diameter (in.) 0.195 Control Unit No. 

Pitot Cp 0.84 Filter No. Blank #2 

Meter Y 0.992 Front-hatf No. FH-24 

Traverse 
Point Number 

Stack 
Temperature 

Ts 

- - 

Average 

Velocity 
Head 
Delta P 

(in. H20) 

Avg. Sqrt 

BH-2M - 

Orifice 
Setting 
Delta H 

(in. H20) 

--- 

Average 

Project No. G/SA 04-T-275 -- 

Unit EAF - Baghouse Outlet Stack Area (ft3 314.2 

Ambient Temperature (OF) _- 72 
Barometeric Pressure (inches Hg) 29.23 

Static Pressure (* inches H20) -0.3 
%C02 1 Oh02 0.6 1 20.4 

Condensate (milliliters) 29 Silica Gel (grams) 12.4 

Test Time (24 hour) 1020-1 326 

Metered Gas Volume 

vm W) 
Initial Volume 

j893.1001 

-- 
Volume Sampled 

116.0 

Dry Gas Meter 
Temperature 

Tm 

(OF) 

Average 

Notes 



I S.A.T. , LLC ~ t .  2. BOX 2165. Wheatland. MO 65779 TEuFAX (41 71 282-6140 Paae 2 of 2 

Client STEEL DYNAMICS --- 

Plant Columbia City. IN -- 

Date 08/06/2004 - 
Operator A. Kendall 

Probe Operator(s) B. Peyton 

Control Unit No. 507123 Nozzle Diameter (in.) 0.195 

Pitot Cp 0.84 Filter No. Blank #2 

0.992 Meter Y Front-half No. FH-2A 

I 
Average 

193 1 

Velocity 

Head 

Delta P 
(in. H20) 

Avg. Sqrt. 

Orifice 

Setting 

Delta H 

(in. H20) 

-- 
Average 

Project No. G/SA 04-T-275 -- 

EAF - Baghouse Outlet unit Stack Area (ft2) -- 314.2 
Ambient Temperature (OF) 72 -- 

Barometeric Pressure (inches Hg) 29.23 

Static Pressure (k inches H20) -0.3 

%C02 / %02 
-. 0.6 / 20.4 -- 

Condensate (milliliters) 29 Silica Gel (grams) 12.4 

Test Time (24 hour) 1020-1 326 

Metered Gas Volume 

Vm (W 
Initial Volume 

m 

Final Volume 

- r95o.8001 

Volume Sampled 

Dry Gas Meter 

Temperature 

Tm 

("F) 

- 

Average 

Notes 

0 2  Purge: 

Start - 221 7 Hours 

Stop - 231 7 Hours 



S.A.T. LLC ~ t .  2, Box 2165, Wheatland, MO 65779 TEUFAX (41 7) 282-6140 Page 1 of 2 

EPA METHOD 12 FIELD TEST DATA 

plant ~olumb'a City, IN -- Unit EAF - Baghouse Outlet Stack Area (ft2) 314.2 

late 08/06/2004 -p..-p...p--p -- 
Ambient Temperature (OF) 75 

)perator - B. Peyton Barometeric Pressure (inches Hg) 29.23 

'robe Operator(s) A. Kendall - Static Pressure (k inches H20) -0.3 

:ontrol Unit No. 507123 Nozzle Diameter (in.) 0.195 %C02 I %02 -- 0.6 1 20.4 

'itot Cp 0.84 Filter No. Blank #3 Condensate (milliliters) -- 28 Silica Gel (grams) 11.1 

neter Y 0.992 Front-half No. FH-3A Test Time (24 hour) 1415-1828 -- 

?ttn No- 3 Back-I ialf No. BH-3W. BH-3M c 

I 
Stack 

Temperature 

Traverse Ts 

Point Number (OF) 

L- 
Average 

Velocity Orifice 

Setting 

Delta P Delta H 
(in. H20) I (in. H20) 

I 

Avg. Sqrt. Average 

I 
Metered Gas Volume Dry Gas Meter 

Vm (W Temperature 
Initial Volume ~ r n  

p G $  ("F) 

Volume Sampled Average 

Notes 



3.A. 1 .  . LLC Rt. 2. Box 2165. Wheatland. MO 65779 TEUFAX (417) 282-6140 Paon 7 of 7 

ient STEEL DYNAMICS Project No. -- GlSA 04-T-275 - 

ant Columbia City, IN ~ Unit EAF - Baghouse Outlet Stack Area (ftz) 314.2 

ate 08/06/2004 - - -- Ambient Temperature (OF) 75 -- 

~erator B. Peyton Barometeric Pressure (inches Hg) 29.23 
obe Operator(s) A. Kendall Static Pressure (i inches H20) -0.3 

-- 

mtrol Unit No. 507123 Nozzle Diameter (in.) 0.1 95 %C02 / %02 0.6 1 20.4 

0.84 !ot CP Blank #3 Filter No. - Condensate (milliliters) -- 28 Silica Gel (grams) 11.1 
-- 

0.992 ?ter Y Front-half No. FH-3A Test Time (24 hour) 141 5-1 828 - 

Traverse 

hint Number 

- 

L 
Average 

Velocity 

Head 

Delta P 

(in. H20) 

Orifice 

Setting 

Delta H 

(in. H20) 

Metered Gas Volume 

Vm (W 
Initial Volume 

Final Volume 

1 1013569/ - 

Dry Gas Meter 

Temperature 

Tm 

("F) 

Avg. Sqrt. Average Volume Sampled Average 

Notes 

Post-test Nozzle Cal: 

A = 0.243 

8 = 0.243" 

C = 0.242" 

Avg. = 0.243" 















APPENDIX B 

PROCESS OPERATING DATA 



rage i or 1 

Subject: SDI - Structural Pb testing Production data 
Date: Tue, 7 Sep 2004 l4:2 1 :02 -0500 
X-MS-Has-Attach: 
X-MS-TN EF-Correlator: 
Thread-Topic: SDI - Structural Pb testing Production data 
Thread-Index: AcSVD9APQFabMR/uQbKbOga+OYIOSg== 
From: <bany.smith@stld.com> 
To: cgsal @myvine.com>, 

<guenther@mail.icongrp.com> 
Cc: <kevin.bort@stldcci.com> 
X-Alligate-In: Passed - Adult: 0 (Req: 18) Spam: 0 (Req: 18) Tot: 0 (Req: 22) 
X-Alligate-QueueFile: 024551 177.dta 
X-Alligate-EnvlD: AE9B03BAF14F6748.AFO462CF453BD2E1@NOCMAILSVClO4.ALLTHESlTES.ORG 
X-Alligate-EnvlP: 63.144.89.1 98 
X-Alligate-RCPT: guenther@mail.icongrp.com 
X-Alligate-MBX: guenther@icongrp.com 
X-Alligate-EnvFrbm: bany.smith@stld.com 
X-Alligate-CountryFrom: United States (US) 
X-Alligate-SpamProb: 10% 

Fred, 
You were copied on the 8/13/04 email to Doug Van Demark regarding the production data for the Pb testing. I 
guess you didn't get it. Here it is again. 

Test Run Test Run 
Tons Minutes HOURS Tonslhr Comment 

Run # I  243 131 2.2 11 1 5 minutes hold on heat during test 
Run #2 366 141 2.4 156 18 minutes hold on heat during test 
Run# 3 322 132 2.2 146 5 minutes hold on heat during test 

Average 138 
Barry 



APPENDIX C 

LABORATORY ANALYSIS DATA 



LEAD ANALYSIS 



-. 

DATACHEM LABS 

TEST REPORT 
Page 1 of; 2 

8/18/04 

Submitted To: Michelle LaLiberty 
SAM1 
7314 Egypt Rd. 
Medlna, OH 4 4 2 5 6  

Reference D a t a  : 
Client Sample Noat 
P.O. NO.: 
Sample Location: 
Sample Type: 
Method Reference: 
DCL S e t  ID NO.: 
DCL Sample ID No.: 
Sample Receipt Date : 
Preparation D a t e  : 
Analyais Date; 

Lead 
ED1 MI2 R1 through SDI Blank 
04 -T-275 
G/SA 04-T-275 
~iquid/Filter 
EPA Method 12/6010B 
64-5-3924 
04-21024 through 21027 
8/10/2004 
08/14/04 
08/16/04 

The samples were prepared in accordance with EPA method 12. Sample 
condition w a s  acceptable upon receipt excepr where noted. The samples 
were ,then analyzed in accordance with EPA- ..method 6010B using a Thermo 
Perkin Elmer 3000XL (ICP) purged spectrometer. 

The results are provided in the enclosed data table. Result8 relate 
only to the items tested and are not blank corrected. 

'This report shall not be reproduced except in full, without the 
written approval of the laboratory. 

Chris Baugues 
Analyst 

C M H N A T I  OF F K T  
4 W  WEUDALEUllFORD ROAD 
cwrwn. wo 4sz42.m 
513 7.734336, FAX 513 733-5347 

IDEM 
OFF!CE OF AIR QUALITY 



- -. 

WITACHEM LABS PAGE 02/03 

TEST REPORT 
Page 2 of 2 

04 -3-3924 

Container Volumes 

I Cliant # I DCL # I Litere I - - - -- -- - - - -- - - - - - 
EX M12 R1 04-21024 0 .435 
SDI M12 R2 04-21025 0.420 

SDX MI2 R3 04-21026 0.410 
SDI Blank 04-21027 0.400 

I 

Results 
Lead 

Client # 
S D I  M12 RI 
SO1 M I 2  R2 
SDI M12 R3 
SDI Blank 

r 

I I I RPL 10. I 
ND = not detected at or above the reporting limit ( R P L ) .  

% Recovery 
% Recovery 

- - 

LCS - laboratory control sample. 
NOTE: results are not calculated for  dry gas volume. 

bCL # 

04-21024 
04-21025 
04-21026 
04-21027 

kr ALL Chris Baugues 

~dsarnple 
16. 
15. 
23.  
ND - 

Prep Blank 
LCS 1 
LCS 2 . 

ND 
105. 
102. 



-- 

08/1712004 14r31 5137335347 DCITAUEM LABS 



APPENDIX D 

REAGENT CERTIFICATIONS AND MATERIAL SAFETY DATA 



D-I. WATER 

OFi ICE OF AIR CIL!A!ITY i l D E 2  



H 8  F.W.IB.0 

Ultraviolet Absorbance af 
Largest Elut8d poak (*) 0.001 - .---.--- 
~ ~ ~ : d u n  after Evaporat ion Ippm - 

cartllfciricr of Actual Lol Analysk 
A'ralloi~le U u m  Rnquasl  

LOT NO. 981 909 - -. 

Date Rsc'd 1 I CAS 7732-1&5 
This twcid D1obvf.l Is oackaprl under 
condtions of oxlreme cleanliness. Because 
both h n c a l  Lnd bsclerloloolcal 
cun~omlnallon can occur lhrouqh normal 
handllno dnd use. II IJ racommendad lhsl nla 
user observe exIranlo care In all opsnlng. 
!ransler, and closinn owrallons 

blermlned usl~la a Waten APsmiales 
Model ALC 204 LC: Modal 440 UV.VIS 
deleclor al 254 nm. 0 . M  auts. 25 cm x 4.6 
mm i.d. ZorbU ODS Column: moblls phase 
linear gradienl from 1 W  waler lo IC& 
scelonllrile al a rala of 5% per mlnuls; now 
rale. 2.0ml wr  mlnUle. 

FILTERED THROUOH A 
0.1 MICRON FILTER 

Fair Lawn. New Jersey 07410 
Made in U.S A. 1201mfi.71nn 

- 
5 HPLt WDE 

S A F U Y  CODE 

0 
FL.05.0588 

, 
N O  NFPA LISTING I 

Ullraviolet Absorbance 01 
l a r g e s t  Eluted pcak  (') 0.001 
Residue after Evaporation lppm 

Cst l l l lcale of Ac tua l  Lol Analysls 
Available Unon Rsquest 

LOT NO. 994256 
Dab Rec'd / / CAS 7732-18.5 
Thls SDBCIal product IS packaqed under 
Condllionf 01 exlreme cleanilnars. Bocause 
bolh chemlcal and baclerloloqlcal 
conlamlnallon can occur lhrouoh normal 
hendllnn and use. It Is recommended lhal.the 
user observe exlreme care In al! opening. 
I~nsIer. and closing operallons ' Oelerrnlned uslna a Waters A s o c i m  
Model ALC 204 LC: Model 440 UV.VIS 
deteclor a1 254 nm. 0.01 auts 25 cm x 4.8 
mm 1.d. Zorbax 00s column; 'mobile phaso. 
linear oradleal lrom lOOW waler lo iW% 
acalonllrlle al a fala ol  546 per minute: now 
rale, 2.0 ml per mlnule. 

FILTERED THROUGH A 
0.1 MICRON FILTER 

Water 
HPbC GRADE 

Fisher 
ChemAlerto , 

Guide G 

"- . ->" <.- --_I I .-.I__. 
SAf tTY  CODE t 

0 i , - - - --- ---.A 
Falr Lawn, New Jersey 07410 
Made in U S A 12011796-7100 FL.05-0588 N O  NFPA LISTING 4 i 



NITRIC ACID 



PAGE: L 
3ATb: 06/16/03 ACCT: 489428002 
T N ~ E X :  ~3l6466R2 CAT NO. AZOO2L2 PO NBR: 03-10336 

f * * !ATE'< LAL SAFETY DATA SHEET "' ' 

ric Acid 

* ' ' '  SECTTON 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION * * * '  

Name: Nitric Actd 
us Numbers : 
571972. S71972MF. 575623-2. 575623-3, 576533. A198C-212, A198C4X-21: 
A300-,212, h100-500, A200-512GAL. A200C-213, A100C4X-212. A200C4X200: 
A200C:4XllZ2. A2OOC4X212L.. A200J500. A2005-2I3, A200S-500. A200S4X-2 
A200.7iUX212L. A200SI-212, A206C-212, A206C4X-212. A467-1, A467-2, A4' 
A467-500, Adfl3-212. ,4509-212, A509-500, A50DSK-212, 5719721. S71972 
S71973SC 
ym.3 : 
Azotic Acid; Engravers Nitrate: Hydrogen Nitrate. 
ny ?dentif ic-t~on: Finher Scientific 

1 Peagent Lane 
Fairlawn, NJ 07410 

nforrnation, call; 201-796-7100 
lency Number : 201-796-7100 
'FIEMTREC assistance, call : 800-424-9300 
:nternational CHEMTREC assistance. call: 703-527-3887 

' * SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS ' *  * '  

- - - - - - -  .-+ - -  -..+ - - - - - - - - - -  + - - - - - - - - - - -  + 

CASU Chemical Name 

7697-37-2 JMitric acid 1 63-71 1 231-714-2 
- 1 1 - - - - - - - - - - -  1 

7732-19-5 IWater 1 29-31 1 231-791-2 
._ ------------.----- + + + 

Mnzard symboLs: O C 
Risk Phrases: 3 5  fl 

* * "  ,SECTION 3 - HAZARDS IDEMTIFICRTION "'.' 
EMERGENCY OVERVIEW 

arance: clear to yellow licruld. 
9r! Strong oxidizer. contact with other material may cause a 
, C~rros.Lve. Causes eye and skin burns. May caiise .severe 
irat~ry tract irritat-ion xith possible burns. May cause severe 
stive tract irrita~ion ,uitt, gosaibla burns. Check internal 
miner ~ ~ p o n  recei~t. s,>tt:Lrs should be vented perindicalLy to 
ove pressure. 
et. Orcjans : Eyes, skin, mucr,~is membranes. 

ntial Health Effects 
eye: 

Causes severe eye burns. M R ~  cauae irreversible eye in~ury. May 
cause chem~cai conjnnctivit.is and corneal damage. 

Skin: 
C ~ U R H S  skin burns. Play cause deep. penetrating ulcers of the skin. 
~ a y  cause skin rash (in milder caoesl, and cold and clammy skin with 
cyanosis Qr pale color. 

Incjestion: 
May cauae severe and permanent damage to the dignative tract. Causes 
gastrointestinal tract burns. May cause perforation oE the digestive 
tract. May cause systemic effects. 

Inhalation: 
Effects may be delayed. Causes chemical burns to the respiratory 
tract. 1nha.Lation may be fatal as a result of spasm, inflammation, 
edema oE the larynx and bronchi, chemical pneumonitis and pulmonary 
edamn. hnpiration may lead to gulmonary edema. May Cause systemic 
effect,-. May cause acute pulmonary edema, asphyxia. chemical 
pneumonitis, and uDper airway obstruction caused by edema. 

Chronic : 
Repeated inhalati,>n may canne chronic bronchitis. Repeated exposure 
may cause erasion o t  teeth. EtEects may be delayed. 

I"'+ SECTION U - FIR.ST AID MEASURES *-' 

Eyes : 
Get medical aid zmmodiately. Do NOT allow victim to rub or keep eyes 
closed. Extensive irrigation with water is recwired (at least 30 
minutes). 

Skln: 
Get medical aid immediately. Immediately f l ~ ~ n h  akin with plenty OE 
soag and wator €or at leasc 15 minutes while removing contaminated 
clothing ancl shoes. Wash clothing before reuse. Destroy contaminated 
shoes. 

Ingest ion: 
Do NOT induce vnrniting. If victim in conscious and alert, give 2-4 
cu~fulo of milk or water. Never aive anythirm by mouth tc. an 

Inhalac ion: 
2.70 

PAGE 2 ! F*.:; 06/16/03 ACCT 489628002 
A316466R7 CAT NO. A200712 PO NBP. 03-10326 

.. . i _C , 

>..:.7 i Got medical aid imeciiately. Remove from exposura t? F r e h  air 
, . Immediately. IE not breathing, give artificial respiration. If 5 breathing is di ff icult, give oxygen. Do NOT use m,>uth-tc2-mouth 

* , . .  I resuscitation. If breathing has ceased apply artiEicial respirnti,>n 
- 5  using oxygen and a suitable mechanical device ouch as a hag and n - ma 6 k 
_ rtotes to Physician 

j Treat symplomat~cally and Supportively 
-< t 

1 * * - '  SECTION 5 - FIRE FIGHTTNG MEASURES "'- 
eneral InEomation: 

As in any fire, wear a selE-contained breathing apparatus in 9 pre.sur,- a*,,, M~.A/NI"..  approved or e,Lval.nt), anc1 ... 11 
1 protective year. Strctng oxidizer. Contact with combustible rnaterlals 

may cause a tire. During a fire, irritating and. highly toxic gases - may be generated by ther-L decon~pomicion or cnmbusti.>n. Use water 
spray to keep Eire-exposed containers cool. Substance is 
noncombustible. Use water with cauti~n and ~n ELoodlng amnunts. 

Extinguishing Media: 
Substance is noncombustible; use aqent most appropriate to 
extinguish surruunding fire. Contact professional fiae-fighters 
immediately. 

Autoignitiorl TemDrrature:Not available. 
Flash Point: Not available. 
Explosion Limits, 1ower:Not available. 
Explosion Limits, upper:Not available. 
NFPA Racing: (estimated) Health: 4 ;  Flammability; 0; Tnstah~lity 0 ;  Sp5cln 

" " *  SECTION 6 - ACCIDENTAL RELEASE MEASURES "" 

General Informatinn: Use proper personal protective ecp~iDment as indicated 
~n Se-tion R .  

Spills/Leaks: 
Absorb Spill with inert material (e.g. vermiculite, sand or earth). 
then place in suitable container. Avoid 1-uno££ i r x c . 2  st?- ~ - ~ n r a  ,and 
ditches which Lead to waterw-ys. Clzan up spills immeclintel y .  
observing precautions in the Protective Equipment sectL.>lr Neucralr:? 
spill with sodium bicarbonate. Provide ventilation. A vacor 
suppresa.incj faam may be used to reduce vapnrsi 

" ' *  SECTION 7 - HANDLING and STORAGE "" 

Handling : 
Wash thoroughly after handling. Remove contaminated clothing and 
wash before reuse. Use only in a .sell-vent.il.ate area. Do not breathe 
dust, vapor, mist, or gas. Ken:, container tightly closed. Avoid 
cdntact with clothincj and other combustibla materkalr:. n.2 nc-.r q e r  .-,:1 

skin Or in eycs. Avoid inges tion and 1r3hn.La t ian. Dt?>card 
contarninered 5hoes. 

S tcr age : 
Keep away from heat, oDnrks. and flame. Do not store near 
cornbustibl? mat.erialn.~eep container closed when not iri us- st.?r+ 
in a cool, dry, well-ventilated area away Er,wn incompatible 
sub8tanc.e~. Bottles should be vented geriadisally in order t.2 
overcome pressure buildup. 

"" SECTION 8 - EXPOSURE COhlTROL,S. PEPSONAL PPOTECTION " " 
Engineering Controls: 

Facilities storing or utilizing this material should be equipped 
with an eyewash facility and n .Safety shower. Use adequat? 
ventilation to keep a>.rbo.rne concantracions l,sd. 

Exposure Limits 

Chemical Name ACGIH 
- - - - - - - - - - - .- . . - . . - - - - - - - - - - - . - - - - - - - - - - - 
Nitric acid 2 ppm; 4 ppm STEL 

-----.-------------- - - - - - - - - - - - - - - - - - - -  
water 

- - - - - -. . - - - - - - - - - - - - . /none lisiea + - . - - - . . - .. . . - - - - - . - . - 

NIOSH - - - - . . - - .. - - - - - - - - - - 
2 Dpm 'IWA; 5 
mglm3 TWA 25 
ppm IDLH - - . . - - - - - - - - - - - - . - . . . 

none listed 
- - - - - - - - . . . - - - - . . - - . 

I 
OSHA - Fnlal FEL.5 
- - . - .. . . . . - - . - . . - - . 
2 ppm TWA, Ti 
rng/m> TlNA 

OSHA Vacated PELS : 
Nitric acid: 
2 ppm TWA: 5 mg/m3 TWA 
Water. 

Nc. OSHA Vacated PEL:, ars Listed E G ~  this chemical 

Personal Protective Equipment 

Eyes. 
Wear apDropriatc protective eyeglasses or chomLcal 
safety goggles as described by OSHA's eye and Eace 
DroteCtion reaulat ions in 29 CFR L3 LO. 133 .?r Euconean 



PRdLI 3 
DATE$ 06/16/03 ACCT: 4890~300~ 
XNDEX: A32646682 CAT NO. A200212 PO NBRI 03-10326 

Wear a~wrn~rlate alovss to prevent skin exposure - .  - 
Clothing: 

Wear a chemical apron. Wear appropriate clothing to 
prevent =kin exposure 

Respirators : 
Wear a NIOSH/MSHA or European Standard EN 149 
approved full-fncepiece airline respirator In the 
pouitive pressure mode with emergenc,' escape 
provisions 

Liquid 
clear tc yellow 
strong odor - acr odor 
1.0 

por Pressure: 6.8 mm He 
por Density : Not available. 
aporation Rate: Not available. 
scosity: Not available. 
iling Point: 186.8 deg F 
eezing/Melcing Point : -43.6 deg F 
composition Tem~erature: Not available. 
lubility in water: soluble in water. 
ecific Gravif.y/Density: 1.50 
lecular Formula: HN03 
.lecular Weight: 63 ,0119 

+ ' * '  SECTION 10 - STABILITY AND REACTIVITY ' ' * *  

Chemical Stability: 
Stable. Decomposes when in contact. with air, light, or organic 
matter. 

Conditions to Avoid: 
High temperat-ures, incompatib~e materials, iyni t i ~ n  
moisture, combunciblr materials, reducing agents. 

rncompatibilieies with Other tfaterials: 
Reducing agents, ccmbustible ~ C e r i a l s .  scrong bases 
aldehydes, cyanides, metals, Incompatible ,rri th many 

Hazardous Decomponit4on Products: 
Ni tr~gen oxides. 

~azardous Polymnrizecion: H a s  not heen reported. 

sources. 

., alcohols. 
substances . . 

* +  * '  SEC'I'ION 11 - TOXICOLOGICAL INFORMATION *. + 

~ - 

LD5O/%k0. 
CASU 7697-.37-2: Inhalation. cat: LC50 = 67 ppmlMOZ) /4H. 
CASU 7732-18-5. 

Carcinogenicity: 1- - 
- 

Nitric ecid - 
Not listed hv ACGIH. IARC. NIOSH, NTP, or OSHA. 

Water - 
Not listed by ACGIH, IARC. NIOSH, NTP, rrr OSHA. I 

Epidemiology: 
NO information found. 

Toratooanici tv : 
NO information found. 

Reproductive Effects: 
No information found. 

Neurotoxicity: 
No information found. 

Mutagenicity: 
NO information found. 

Other Studies: 
See actual entry in RTECS for complete jntormation. 

'"* SECTION 12 - ECOLOGICAL INFORMATION 1: 
Other 

For more information, see "HANDBOOK OF ENVIRONMENTAL F 
EXPOSURE DATA.- 

*" *  SECTION 13 - DISPOSAL CONSIDERATIONS "'* 

hemica1 waste generators must dotermine whether a discarded che ' ca l  
s ~ l a s s i f i ~ d  a6 a hazardous waste. 
IS EPA guidelines for the classification determination are listed in 
0 CFR Parts 261.3. Additionally, waste generators must conoult t 
.nd local hazardous waste regulations to ensure complete and accurate 
.lassificetion. 
:CRA P-Series: Nsne listed. 
!CRA u-Series: None listed. 

' * "  SECTION 14 - TRANSPORT INFORMATION 
US DOT 

2.70 

PAGE 4 
bA-E: 06/16103 ACCT 489428007 
I N ~ E ~  A316066fiZ CAT NO A300212 PO N B R  03-10326 

Shippinq Name: NITRIC ACID 
Hazard Cla6S: 8 

UN Number: UP42031 
Packing Grou~: 11 

Canadian TDG 
Shipping Name: NITRIC ncIn 
Hazard Class: 81'3.2) 

UN Number: UN2031 

SECTION 1 5  - REGULATORY JNFOEMATIOPI ' " "  

IS FEDERAL 
TSCA 

CASU 7697-37-2 is IlsLed on the TSCA ~rlventory. 
CASU 7732-18-5 is lxstcd on the TSCA Inventory. 

Hea1.th h Safety Reporting List 
None of the chemlcals are on the Health & Safety Reportino List 

Chemical Test Rules 
NOne of the chemicals ~n this product are under a Chomlcal Te.st Rule. 

Section 12b 
None of the chemlcals are listed under TSCA Srct.ic,n 1Zh. 

TSCA Significant New Uee Rule 
None of the chemicals in this material have a SlWR under TSCA. - ~ 

SARA 
CERCLA Hazardous Substances and correspnndlng R Q s  
CAS# 7697-37-2; 1000 lb final RQ; 454 kg final H@ 

SARA section 302 Extremely Hazardous Substances 
CASY 7697-37-2: 1000 lb TPO; 1000 lb EPCRA RO 

CAS # 7697-37 - 2 :  acute. chronic, Elamahle. 
Section 313 
This material contains ~itric acid (CrrSR 7697-37-2. 69 719.1 . w h ~ c h  3s 
sub3ect to the reporting requirements of section 313 cf SARA Tltle 
I11 and 40 CFR Part 372. 

Clean Air Act: 
This material does not contain any hazardcus sir pollut~rits 
This material does not contain any Class 1 Ozone de~lctnrb. 
T h ~ s  material does n-t contain any Class 1 Ozone depleCOrs. -- - -  

Clean Water Act: 
CASR 7697-37-3 is listed as a Hazardous Suh~tance under rhr CWA. 
None of the chemicals in this product are lisced as Prioricy 
Pollutants under the CWA. 
NOne of the chemicals in chis pl-oduct are llstnd as Tnsic Pollutanca 
under the CWA. 

OSHA. 
None of the chemicals in this product are cnnsiaereB highly hazardour 
by OSHA. 

STATE 
Nitric acid can be found on the following state right to kzov 1lsr.s: 
California. New Jersey. Florida, Pennsylvania, Minnesota. - -  - 
~assachusetts. 
Water is not present on state lists from CA, PA. MN. M A ,  FL, ~r K l J .  
California No Sj.gnificant Risk Level: 
  one of the chemicals irl this prcduct are listed. 

Eurooean/International Reoulations ---. 
&roaean-~abelina in Accordance with EC Urrectives 

Hazard 5-1301.9: 0 C 
Risk Phrases: 

R 35 Causes severe burns. 
R 8 Contact with combustible mater~al may cause 
fire 

Safety Phrases: 
S 2 3 ~  DO not breathe fumes. 
S 26 In case of contact with eyes, rlnse immediately 
with plenty of water and seek medical ndv~ce. 
6 36 Wear suitable protective clothing. 
s 45 In case of accident or if you feel unwell, seek 
medrcal advice =mediately (show the label where 
possible). 

WGK (Water Danger/ProtectiOn1 
CASU 7697-37-2: 1 
CASU 7732-18-5; No information available 

unrted Kinodom Occu~atlonal ExDosure Llmzts 
CAS% 7697-37:2: OES-United Kingdom. TWA 2 ppm TWA; 5 . 3  mg/m3 TWA 
CASU 7697-37-2: OES-unite3 Kingdom. STEL 4 ppm STEL: 10 mg/m3 STEL 
CAS# 7697-37-2: OES-Uniced Kingdom, STEL 4 ppm STEL; 10 mg,'m3 STEL 

united Kingdom Maximum Exposure Llmits 

Canada 
CASY 7697-37-2 is listed on Canada's DSL List. 
CASU 7732-18-5 is listed on Canada's DSL List. 
This product has a WHMIS classification of C. DlA. E. 
CASU 7697-37-2 is listed on Canada's Ingredient Disclosure List. 
CAS# 7732-18-5 is not listed on Canada's Ingredient Disclosul-a Lioc. 

Exposure Limits 
CASU 7697-37-2: OEL-ARAB Republic of Egypt:TWA 2 ppm ( 5  mo/m3) 
OEL-AUSTRALIA:TWA 2 ppm (5 mg/m3);S~EL 4 ppm (10 mq/rn3) 
OEL-BELGIIJI~:TWA 2 ppm (5.2 mg/rn3 I : STEL 4 ppm I LO mq/m3 1 





Pretest Calibrations 



APEX INSTRUMENTS METHOD 5 POST-TEST CONSOLE CALIBRATION 

USING CALIBRATED CRITICAL ORIFICES 

3-POINT ENGLISH UNITS 

Meter Console lnformatlon Callbratlon Condltlons Factors/Converslons 

Barometric Pressure 

Theoretical Critlcal vacuum' 13.7 17.647 

Callbratlon Technician 

 o or valld test results, the Actual Vacuum should be 1 to 2 In. Hg greater than the Theoretical Crltlcal Vacuum shown above. 

n -. 
I certify that the above Dry Gas Meler was calibrated in accordance with USEPA Methods, CFR Title 40, Part 60, Appendix A-3, Method 5, 16.2.3 

i *-.- .-.....-, -- *. .. 4 
Signature Date ! 

? i 
-, ---.-_____ ,... -.-.,... 1 ---...*--. ,> 



S.A.T. . LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TellFax (4 17) 282-6 140 . , 

PRETEST DRY GAS METER CALIBRATION 

Zlient GlSA 
-ocation -- Crown Point, IN 
'reject No. various 
rechnician B. Peyton 

Date Calibrated 
Control Unit ID No. 
Critical Orifice ID No. 
Critical Orifice K' Factor 

-- 

INPUT DATA 

Dry Gas Meter Parameters Units 
rota1 Metered Gas Volume 
3nal Reading . . . . . . . . . . . . .  . . CF 
nitial Reading . . . . . . . . . . . .  . . CF 
lifference (Vm) . . . . . . . . . . . .  . . CF 
lverage Meter Temperature 

Initial . . . . . . . . . . . . . . . .  . . . "  F 
Final . . . . . . . . . . . . . . . .  . .OF 
Average (Tm) . . . . . . . . . . .  . .OF 

-~ Trials 
1 2 3 

707.070 / 708.638 / 710.208 

. . . . . . . . . . . . .  iun  Time (0) . Minutes 
IGM Orifice Delta H (dH). . . . . . .  . In. H20 

. . . . .  3arometric Pressure (Pbar). . In. Hg 
Ambient Temperature (Tamb) . . . .  . .  .OF 
'ump Vacuum . . . . . . . . . . . .  . In. Hg 

- 

CALCULATIONS 

/m,std= 17.65xVmx Pbar + (dHl13.6) 
(Tm + 460) 

/cr, std = K' Factor x Pb x 0 - 

(Tamb + 4601% 

Y = Vcr, std Where: = 0.9801 1.000 1 0.997 1 
Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.96 0.99 1 .OO 

Trial 2 - 0.98 0.99 1.02 
Trial 3 - 0.98 0.99 1.02 

dH@ = 0.0319 x dH x (Tm + 460) x D2 
Pbar x (Y x ~ m ) ~ ~  

RESULTS 

Average DGM Y Factor Unitless 
lverage DGM dH@ In. H20 
lverage DGM K Fa* p ~ b l ~ ! ~  ld~i-iDLTiU~WnltleSS\ 



I___-- - - - - -- -- - .-- -- - - - - - -- - -- - - -. - - - - - -- - - - --- -. - - -- - - -- - - - -- - -- - - - - = 1  
/ I  S.A.T., LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TellFax (417) 282-6140 11 

GISA 
~i~::ion crown point, IN 

I Project No. Various - -- -- 
Technician B. Peyton . . - 

Date Calibrated 
Control Unit ID No. 
Critical Orifice ID No. 

, I '  
Critical Orifice K' Factor I 

I! INPUT DATA /' 
1 

Dry Gas Meter Parameters 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . .  

. . . . . . . . . . . .  Initial Reading 
. . . . . . . . . . . .  Difference (Vm) 

Average Meter Temperature 
Initial . . . . . . . . . . . . . . . .  
Final . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  Average (Tm) 

Units 

. . CF 

. . CF 

. . CF 

. .  .OF 

-- -- Trials 

-- 
1 682.000 684.330 

1 1  ~ u n  ~ i m e  (0) . . . . . . . . . . . . .  . Minutes . , 
. . . . . .  DGM Orifice Delta H (dH). . In. H20 

Barometric Pressure (Pbar). . . . . .  . In. Hg 
Ambient Tem~erature (Tamb) . . . .  . .OF 

In. Hg 
-- - - I-- - - 

CALCULATIONS 
-. -- -- 

Vm,std= 17.65xVmx - Pbar + (dHl13.6) -- 
(Tm + 460) 

Vcr, std Where: - 0.994 ( 0.985 1 0.999 1 I /  - 
i-- 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.97 0.99 1.01 1 1  - 

Trial 2 - 0.96 0.99 
Trial 3 - 0.98 0.99 

dH@ = 0.0319 x dH x (Tm + 460) x 0' - - 
-- 

Pbar x (Y x Vm)' 
-2 

, LLC Rt. 2, Box 2165, Wheatland, MO 65779 -- TellFax (41 7 )  / - 
1 
Average DGM Y Factor Unitless 
Average DGM dH@ In. H20 
Average DGM K Ffir-Ei:l;,;, , I Unitless 



I S.A.T.. LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TelIFax (417) 282-6140 1 1  

Client 
Location 
Project No. 
Technician 

GISA 
Crown Point, IN 
Various 
B. Peyton 

Date Calibrated 
Control Unit ID No. 
Critical Orifice ID No. 
Critical Orifice K' Factor 

J 

J -- 
INPUT DATA 

- 

Dry Gas Meter Parameters Units 
Total Metered Gas Volume 
Final Reading . . . . . . . . . . . . .  . . CF 
Initial Reading . . . . . . . . . . . .  . . CF 
Difference (Vm) . . . . . . . . . . . .  . . CF 
Average Meter Temperature 

Initial . . . . . . . . . . . . . . . .  . . .OF 
Final . . . . . . . . . . . . . . . .  . . .OF 
Average (Tm) . . . . . . . . . . .  . . .OF 

Run Time (0) . . . . . . . . . . . . . .  Minutes 
DGM Orifice Delta H (dH). . . . . . .  . In. H20 
Barometric Pressure (Pbar). . . . . .  . In. Hg 
Ambient Temperature (Tamb) . . . .  . . .  OF 
Pump Vacuum . . . . . . . . . . . .  . In. Hg 

Trials 1 

CALCULATIONS 

Vm, std = 17.65 x Vm x - Pbar + (dHl13.6) = -2.8981 2.894 ) 2.891 1 
(Tm + 460) 

Vcr, std Where: - 0.988 / 0.989 / 0.990 1 1, - 
Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 0.97 0.99 1.01 

-- 

Vcr, std = K' Factor x Pb x 0 - 1 2.864 1 2.861 1 2.861 1 - 

(Tam b + 460) 1 12 

1 1  dHQ = 0.0319 x dH x (Tm + 460) x QIZ 

I I Pbar x (Y x Vm)2 

I 

1 

Trial 2 - 0.97 0.99 1.01 
Trial 3 - 0.97 0.99 1.01 

I 

RESULTS 

Page 
-- 



il S.A.T.. LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TellFax (41 7) 282-6140 / i  
PRETEST DRY GAS METER CALIBRATION I I 

/client GISA 
Location Crown Point, IN 
Project No. Various 
Technician B. Peyton 

Date Calibrated 
Control Unit ID No. 
Critical Orifice ID No. 
Critical Orifice K' Factor 

I Dry Gas Meter Parameters 
Total Metered Gas Volume 

. . . . . . . . . . . . .  Final Reading 
. . . . . . . . . . . .  Initial Reading 
. . . . . . . . . . . .  Difference (Vm) 

Average Meter Temperature 
. . . . . . . . . . . . . . . .  Initial 

Final . . . . . . . . . . . . . . .  
Average (Tm) . . . . . . . . . . .  

Units 

. . . . . . . . . . . . .  Run Time (0) . Minutes 
DGM Orifice Delta H (dH). . . . . . .  . In. H20 
Barometric Pressure (Pbar). . . . . .  . In. Hg 

. Ambient Temperature (Tamb) . . . .  . . O F  

1 pump vacuum . . . . . . . . . . . .  . In. Hg 

Trials 

697.792 

I -- 

1 --- 
CALCULATIONS 

-- 1 
I 
Vm, std = 17.65 x Vm x Pbar + (dHl1-3.6) 

( ~ m T 4 6 0 )  

-. 

std = K' Factor x Pb x 0 - - L 5 . 7 0 6 / _  5.700 1 5.7001 
(Tamb + 460)112 

Vcr, std Where: - 1 . 5 ~ i - - - . - % q - - ~  
I - 
I 

Vm, std 0.98Y < Y, avg < 1.02Y Trial 1 - 1.52 1.55 
Trial 2 - 1.52 1.55 1.58 /I  
Trial 3 - 1.52 1.55 ii 

ll dH@ = 0.0319 x dH x (Tm + 460) x 0' - 0 . 7 4 9 ( 0 . 7 5 0  or7491 
- 

Pbar x (Y x Vm)' 11 
RESULTS = I  -1 

Average DGM Y Factor Unitless 
_-.--- 

Page - 



SmA.TIJ LLC Rt. 2, Box 21 65, Wheatland, MO 65779 TelIFax (41 7) 282-61 40 

PRETEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 

Slient Steel Dynamics, Inc. Control Unit ID No. 
-- 

-~cation EAF Umbilical ID No. EU-9 - - -  .. - 

Droject No. 04-T-275 Sample Probe ID No. P9-1 
3ate 06-20-04 Filter Oven ID No. 1011 - - -  - -  - 

4uditor B. Peyton -- Filter Holder OTS ID No FH-1 
2hecked By T. Shackelford lmpinger OTS ID No. 1-4 

-- 

AUDIT DEVICES 

Reference Thermometer: Type Mercury - Range 0 - 180 -- F 

Thermocouple Simulator: Series Altek 22 Model K21OOF Type - K 
Range 0 - 2100 OF Serial No. 101 84805 -- 

-- 

INPUT DATA 

/ ~eference- Control Unit Selector Switch Settinas 7 
1 Thermometer m~tack* 1 Probe Filter 1 Auxiliary* I ~ e t e r  ( E S ~  

* Ice Bath 

--- 

~ h e r r n o c o u p l ~ ~  Control Unit Selector Switch Settings 
Simulator Stack I Probe 1 Filter 1 Auxiliary 1 Exit 

Tolerance Range 

Settings 
0 OF 

900°F 1- Stack . . .  k1.5 % Absolute . - 

1000 OF 998 1 Probe . . . .  k5.4 OF 

(OF) 
0 

. . . . . . .  1100 OF 1 097 1 Filter k5.4 OF 
1200 OF Auxiliary . . . .  k5.4 OF 
1300 OF Meter . . . . . .  k5.4 OF 
1400 OF Exit. . . . . . . .  k2.O OF 

(OF) 
0 

I 

2100 OF N.A. I 

( " 0  . 
0 

(OF) 
-4 

(OF) 1 
0 I 



Pitot Inspection Form 

W=A sln 8 ~ 2 ~  
a2 

a - 
Dete: 

/'- 4-17 -0 9 
Pitot Tube Distance to Other Sensors (Circle Yes or No) Notes 

From Nozzle Opening, >0.75" 
Gas tine & Stack T/C, >0,75" 
T' Clear, Side to T/C, 2.V 
"W Clear, Rear to TIC, 2.0" -- a- - - -  - - -- 



I 
Calibration Due 



Field Calibrations 



__--- 
w of) DJ 

I 

Date a S / u 6 / o q  
~on%rd unit ID NO. 56712-3 ' 1 

Checked By Facility 
- t-lL+,-iC k c  ' ( u c n a c e  

CjLt ~ n A i ~ n +  B $ S ~ W ~  13y 
I 

project Site L\. &,, ! 

- ,  

Run Time . . . . - . . - - - - - - - . - MintAes 10 1 10 1 j 
Baropnetric Pressure (Phr) . - . . - Bn. Hg ! I . !. . 

j I: . .. 

DGM Y Factor - . - . . . . . - - - - - DirnemionBess i 
1 I 

: ! *  
8 t :  , , 
: I, . : i  

In- 8-820 I 1 j I/ !I 

li 

Yc = 30 / Vm [OD319 (Tm * 460) 1 Pbr]K - - Trial 1 
! 

7 e 6  [0.0319 ( 7 0 5 YC= aw 



Post-Test Calibrations 



Post-Test Dry Gas Meter Calibration 
Client: Steel Dynamics. Inc. Operator: 6. Peyton 
Project #: GlSA 04-T-275 DGM #: 5071 23 
Date@) Used: W0612004 Date Calibrated: 07130104 

Calibrated By: T. Shacketford 
DGM C Factor, Y 0.992 
DGM Delta H@: 1.785 

0, Total (Minutes):] 108.0 1 DGM Sample Volume, Total (Ft'): 1 54.886 1 

DGM Temperature, Average ("F)] 78.4 1 

Deb H, Average (' H20) l  0.7601 

Pbar (" Hg): 1 29.23 1 

SGMW, Dry (LblLb-Mole): I 28.91 1 

DGM Yqa*= 1 0.985 / 

Trial #2 
0, Total (Minutes):[ 116.0) DGM Sample Volume, Total (Ft'): / 57.7001 

DGM Temperature, Average ( " ~ ) f  89.91 

Delta H, Average (" H20)t 0.784 ] 

Pbar (" ~ g ) ;  I 29.23 1 

SGMW, Dry (LblLb-Mole): / 28.91 1 

DGM Yqa* = 

Trial #3 
0, Total (Minutes):[ 120.0 1 DGM Sample Volume, Total (Ft'):l 62.569 1 

DGM Temperature, Average ("~)i 88.21 Pbar (" Hg): r 29-23] 

Delta H. Average (" ~ 2 0 ) f  0.867 1 SGMW, Dry (LblLb-Mdle): 28.91 ( 

'See EMTIC GD-026. Alternative Method 5 Post-Test Calibration 



1 
I 

EMISSION IEEAS- 'PFECIlEgICZhZ BWO~~~~$&-,J~,,-,--~ 

=A Method 5 requ i res  the ca l ib ra t ion  of *ch@ m e b r i n g  system a f t e r  each 
f i e l d  use, Because t h e  pos t- tes t  ca l ibra t ion recpires t h e  use of a 
spirometer o r  w e t  test m e t e r ,  the calib~atioira is of t en  conducted i n  the 
laboratory. However, a f i e l d  c a l i b r a t i o n  pmc@dkare is highly des i r ab le  for 
t w o  reasons: (1) it el iminates  questions about t h e  p o s s i b i l i t y  of the 
damage t o  t h e  metering system occurring during t r anspor t  and ( 2 )  it 
eliminates t r a v e l  c o s t s  for  a r e t e s t  if WE E t e s h g  system f a i l s  t h e  post- 
test ca l ibra t ion .  

me a l t e r n a t i v e  pos t- tes t  ca l ib ra t ion  procedilare described below is based 
on the p r inc ip les  of t h e  opt ional  p r e t e s t  o r i f i c e  m e t e r  coe f f i c i en t  check 
i n  sect ion 4.4.1 of Method 5 -  Since the s a i f i c e  m e t e r  coe f f i c i en t  check 
w i l l  not d e t e c t  leakages between t h e  inlet sf t h e  metering system and the 
dry gas m e t e r ,  t h e  a l t e r n a t i v e  procedure includes two add i t iona l  steps: 

(1) a le& check from e i t h e r  t h e  i n l e t  of the  sampling t r a i n  o r  t h e  i n l e t  
of t h e  meteririg system and ( 2 )  a leak check of t h a t  por t ion  of t h e  sampling 
t ra in  from t h e  pump t o  t h e  o r i f i c e  meter, 

PROCEDURE 

 he a l t e r n a t i v e  t o  t h e  pos t- tes t  ca l ib ra t ion  i n  Section 5 - 3 - 2  of ~ e t h d d  5 

is as follows: 

A f t e r  each test run, do t h e  following: 

1 - Ensure t h a t  t h e  metering system has passed t h e  post- test  leak- 
check. ~f not, conduct a leak-check of t h e  metering system f r o m  

its i n l e t *  

2 .  conduct t h e  leak-check of t h a t  p~rtian of t h e  t r a i n  f r o m  the 
pump t o  t h e  o r i f i c e  meter a s  described i n  Section 5.6 of Method 

5. 

3. ca lcu la te  YF f o r  each test run  u s ing  t h e  followin9 equation: 



=TIC GD-026 EM%IC GUIDELIm l.MJe2- PAGE 2 

where : 

= dry gas m e t e r  ca l ibra t ion  check -value, dimensionless. 
= t o t a l  run t i m e ,  min. 

= t o t a l  sample volume measured by dry gas meter, dcf, 
= absolute average dry gas m e t e r  temp,, O R -  
= barometric pressure, i n -  H g ,  
= (29,92/528) (0.751' ( in .  Mg/ o / E )  cfm2- 
= average o r i f i c e  m e t e r  diEferentia1,  in- R20, 

= o r i f i c e  m e t e r  ca l ib ra t ion  c ~ e f f i c i e n t ,  i n -  H ~ O -  
= dry molecular weight o E  stack gas, Bb/Bb-mole, 
= d r y  molecular weight oP air, P$/lb-mole, 
= s p e c i f i c  gravi ty  of mercury- 

A f t e r  each test  run  series, do the following: 

4. Average t h e  th ree  or m o r e  q,'S obtained Eron the test run series 
and compare this average Yqa with t h e  dry gas m e t e r  ca l ib ra t ion  
fac to r ,  Y. The average Y, must be within 5 percent of y. 

5 -  1f t h e  average does no% neet  t h e  25 percent  criterion, 
r eca l i b r a t e  the m e t e r  over t h e  f u l l  range of o r i f i c e  set t ings,  
as de ta i l ed  i n  Section 3 of Nethod 5 ,  Then f o l l o w  the 
procedure i n  Section 5 - 3 - 3  of Method 5 -  

REFERENCE 

1- Roger T -  Shigehara, P - G .  Royals, and Em%,  Steward, "Alternative xethod 
5 post-Test ca l ibra t ionq9,  Entropy, Xnc, contained i n  t h e  ~ I C  TSAR 

Library. 
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I( S.A.T,, LLC Rt. 2, Box 2165, Wheatland, MO 65779 TelIFax (41 7) 282-6140 1 1  

POST-TEST THERMOCOUPLE SYSTEM CALIBRATION AUDIT 1 

Steel Dynamics, Inc. 
- -- - - - - - - - ~ 

/Location EAF 
Project No. 04-T-275 - ..... 1 Date 08-31 -04 . ~- 

/I Reference Thermometer: Type -- 

Control Unit ID No. {$@,$@;!$ 
- -  

Umbilical ID No. U 90- 1 
-- 

Sample Probe ID No. P9-1 
~i l te;  Oven ID No. 1011 
Filter Holder OTS ID NoFH-1 

- -- 

lmpinger OTS ID No. 
-- 1-4 

AUDIT DEVICES 
- 

2' 
7 

Mercury Range 0 -  180 - - .... F 

I Thermocouple Simulator: Series -- Altek 22 -- Model --- K2100F Type K 

L 1 
Range 0 - 2100 OF Serial No. 10184805 

I -- - zp- ---- INPUT DATA 
r -- -- 

1 
- - 

Control Unit Selector Switch Settings 
Thermometer ;%ack* - r -Ebe/ f i l te r  Auxiliary* I Meter , 

* Ice Bath 

Control Unit Selector Switch Settings 
Simulator r-probe / Filter 1 Auxiliary Exit 1 

Tolerance Range 

- -- 

100 OF 97 - 96 97 95 

. . . . . . .  Stack +I .5 Oh Absolute 
. . . . . .  Probe .+5.4 OF 

. . . . . . .  Filter k5.4 OF 
Auxiliary . .  k5.4 OF 

. . . . . . .  Meter k5.4 OF 
. . . . . . .  Exit. k2.0 OF 

200 O F  

300 OF 
400 OF 

200 
298 
396 

199 200 195 
296 
396 

298 298 
395 395 



Pitot Inspection Form 

I certify that pitot tubelprobe number - 
msetrorura8edSdt 

~ f l c s t r o r w , a t t e r i a a n d / o r s p p P w W I , ~ f ~ ~ a # l i s h e r ~ a # i g r # d a p l t o t C u k  
calbmtlun factor of 0.84. See 40 CFR 60, Vol- 42, No. 160, EPA Rllsthad 2 

bete: 

Pitot Tube Distance to Other Sensors (Circle Yes or No) Notes 

From Nozzle Opening, >0.75' 
Gas Line & Stack TIC, >0.75O 
12" Clear, Side to T/C, 2.0" 
W Clear, Rear to TIC, 2.0" 
"Y" Clear to Union. 3.0" 





APPENDIX F 

SAMPLE CALCULATIONS, NOMENCLATURE AND EQUATIONS 



SAMPLE CALCULATIONS 



EPA 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. 

Sample Calculations Data Entry Section 

Client: STEEL DYNAMICS, INC. Project #: GISA 04-T-275 
Location: ELECTRIC ARC FURNACE BAGHOUSE OUTLET 

To add more 
parameters, 
PAGE DOWN 



S.A.T., LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TEUFAX (417) 282-6140 

EPA Method 12 (Pb) Sample Calculations 
- 

Paae 1 of 3 . . " 

Location: ELECTRIC ARC FURNACE BAGHOUSE OUTLET Client: STEEL DYNAMICS, INC. 
Run #: 1 Proiect #: GISA 04-T-275 

Absolute Stack Gas Pressure (In. Hg): 

Pa = Pbar + (*Ps + 13.6) 

Pa = 29.23 + ( -0.3 + 13.6 ) 

Pa = 29.21 

Volume of Water Vapor in Sampled Gas, Standard Conditions (SCF): 

Vw, std = 0.04707 x Vlc 

Vw,std = 0.04707 x 33.2 

Vw, std = 1.563 

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 = (1 7.65 x 54.89 x 0.992 x [ 29.23 + ( 0.760 + 13 .6)  1) 
( 78.4 + 460 - ) 

Vm, std = 52.272 

Moisture Fraction (Dimensionless): 

Bws = Vw, std + (Vm, std + Vw, std) 

Bws = 1.563 + ( 52.27 + 1.563 ) 

Bws = 0.029 

Molecular Weight of Stack Gas, Dry Basis (Lb/Lb-Mole): 



S.A.T., LLC ~ t .  2, Box 2165, Wheatland, MO 65779 TEDFAX (417) 282-6140 

iun #: I Proiect #: GISA 0 4 - ~ - 7 7 ~ i  i 

Holecular Weight of Stack Gas, Wet Basis (Lb/Lb-Mole): 

MS = 18 x BWS + [Md x (1 - Bws)] 

Ms = 18 x 0.02903 + [ 28.91 x ( - 0.029 ) I 

Ms = 28.60 

lelocity 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 0.752 x sqrt [( 158.9 + 460 ) 
28.60 x 29.21 )] 

Vs = 46.5 

'olumetric Flow Rate of Stack Gas, Actual Conditions (ACFM): 

Qa = A x Vs x 60 

'olumetric Flow Rate of Stack Gas, Dry Standard Conditions (DSCFM): 

Qstd = [17.65 x Qa x Pa x (1 - Bws)] + (Ts + 460) 

Qstd = [17.65 x 876360 x 29.21 x (1 - 0.029 )] 
( 158.9 + 460 ) 

Qstd = 708,785 

;okinetic Sampling (%): 

%I = [0.0945 x Vm, std x (Ts + 460)] [0 x Vs x Pa x An x (1 - Bws)] 



S.A.T., LLC ~ t .  2, BOX 2165, Wheatland, MO 65779 TEUFAX (417) 282-6140 

EPA Method 12 (Pb) Sample Calculations Paae 3 of 3 . . 

Location: ELECTRIC ARC FURNACE BAGHOUSE OUTLET Client: STEEL DYNAMICS, INC. 
Run #: 1 Proiect #: GISA 04-T-275 

TPM Emissions Concentration (Gr/DSCF): 

GrIDSCF = 15.435 x Mn Vm, std 

GrIDSCF = 0.015435 x 0.0160 - 52.27 

GrIDSCF = 4.72E-006 

TPM Emissions Concentration (Lb/DSCF): 

LbIDSCF = GrIDSCF + 7000 

LblDSCF = 0.000 - 7000 

LbIDSCF = 6.75E-010 

TPM Emissions Rate (Lb/Hr): 

LbIHr = LblDSCF x Qstd x 60 

LbIHr = 6.75E-010 x 708785 

LbIHr = 0.029 

TPM Emissions Concentration (Ib/TPw: 

Lb/TPH = LbIHr + TPH 

Lb/TPH = 0.029 - 111.0 

LbmPH = 0.00026 



NOMENCLATURE 



NOMENCLATURE 

ac f 
acfm 
A 
A" 
%AM 
Btu 
Bw, 
C 
ca 
c m  
c m a  

c o  

c o a  

%CO 
% co, 
dc f 
dscf 
dscfm 
dsm3 

%EA 
Fd 
fps 
ft2 

ft3 
OF 
Gm, 
g r 
g 
Hc 

hr 
AH 

AH, 

= actual cubic feet 
= actual cubic feet per minute 
= inside cross-sectional area of stack or duct (ft2) 
= inside cross-sectional area of sampling nozzle (ft2) 
= 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 % 0, 
= 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 (dscf/rnmBtu) 
= feet per second 
= square feet 
= cubic feet 
= degrees Fahrenheit 
= mass flow rate of stack gas (lbthr) 
= grains 
= grams 
= heat of combustion, dry basis (Btullb) 
= hour 
= average orifice meter pressure differential (in, H2Bf 
= orifice meter calibration factor (in. H20) \ 

1 of 3 I 

i 



NOMENCLATURE, Continued 

%H = percent hydrogen by weight, dry basis 
%I = percent of isokinetic sampling 
in. Hg = inches of mercury 

= inches of water 
= pounds 
= pound per pound-mole 
= thousand 
= million 
= mass concentration of media blank 
= mass concentration of target analyte collected (mg, pg, ng or ppmC) 
= mass concentration of PM collected (g) 
= megagrams 
= megagram of charge 
= megagrarn of pour 
= micrograms 
= milliequivalents 
= milligrams 
= milliliters 
= molecular weight of analyte (Ibilb-mole) 
= molecular weight of stack gas, dry basis (lb/lb-mole) 
= molecular weight of stack gas, wet basis (lb/lb-mole) 
= nanograms 
= normality of barium perchlorate titrant (meqiml) , ~. .~--~---;-k~;;;;;;;:~;~~,~-~~~n-~ 
= percent nitrogen by weight, dry basis ... - ,  ., $,$ c!: ...-.--.-" ... 

= percent nitrogen by difference, dry basis 
= percent oxygen by weight, dry basis , . 

= percent oxygen by volume, dry basis 
= picograms --- --.-., --,.--. 

- 
= process weight ! >.It !( ...--''.- q K  ,\y :;;','-r,,r 

;. " :-LL .z-!:: ----- -.~:.-.- 
= parts per million concentration equivalent 
= parts per million by volume 
= particulate loading per heat input in IbimmBtu per Fd constant 
= particulate loading per heat input in IbirnrnBtu per Fd calculated 
= absolute stack gas pressure (in. Hg) 
= barometric pressure at sampling site (in. Hg) 
= static stack gas pressure (in. H,O) 
= 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 (acfm) 
= volumetric stack gas flow rate corrected to dry standard conditions (dscfm) 



R,u = natural or propane gas usage rate (mscfh) 

4 0  

% 
std 
scf 
scfh 
%S 
T m 

Ts 
TC 
TEQ 
TGNMO 
TP 
TPH 
TPW 
v a 

v,, 
v m  

V m ,  std 

v s  

V t b  

Vw, std 

NOMENCLATURE, Continued 

= stack gas density (lb/ft3) 
= 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 nonrnethane 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): 

Pa = Pba, + (+Ps + 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): 

V ,,,, = {I7.65 x Vm x Y x [P,, + (AH t 13.6)]) + (Tm + 460) 

4) Moisture Fraction (unitless): 

3 w s  
- 
- ' w ,  std std + 'w .  std) 

5) Molecular Weight of Stack Gas, Dry Basis (lb/lb-mole): 

M, = 0 . 4 4 x % C O 2 + O . 3 2 X  % 0 2 + [ 0 . 2 8 X ( % C 0 + % N J ]  

6) Molecular Weight of Stack Gas, Wet Basis (lb/lb-mole): 

M, = 18 x 3, + [M, x (I - BWJ] 

7) Velocity of Stack Gas (fps): 

vs = 85.49 x C, x JdP x J[(Ts + 460) t (M, x PJ] 

8) Volumetric Stack Gas Flow Rate, Actual Conditions (acfrn): 

Qo = A  x V, x 6 0  

9) Volumetric Stack Gas Flow Rate, Dry Standard Conditions (dscfm): 

Qstd =[17.65 X Q ,  X P ,  X ( 1 - B w J ] +  (Ts+460) 

10) Isokinetic Sampling (%): 

I =[0 .0945x  V ,,., X ( T s + 4 6 0 ) ] ~ [ i ? x V J x P a x A , x ( l - B w J ]  



EQUATIONS, Continued 

1 1) PM Concentrations: 

g r/dscf = 15.435 x M,, + V,, ,, 
lb/dscf = gr/dscf + 7000 

lb/hr = lb/dscf x Q,, x 60 

lb/mmscf = lb/hr + (R,, x 1E-03) 

lb/tpw = lb/hr s R, 

pg/Mg pl-v = lb/tpw x 5.OEf08 

12) Flue Gas Density (lb/ft3): 

Rho = 0.0458 x Ms X Pa + (T, + 460) 

13) Gas Mass Flow Rate (lblhr): 

G m ~  = Rho x acfm x 60 

14) Excess Combustion Air Per Raw Gas Analysis ( %) : 

15) Ash Moisture Content (%): 

%AM = (net loss after heating) x 100 + (net loss after drying) 

16) Target Analyte Concentrations: 

I...........,,. " ____ ,- -.-,.-v" --.,, 

1 1;: $,I 
.. ... ; - ;;y-rL-:L', .' ? 0 L! A !.IT1{ ----~-..- . . ..~_,..! 



EQUATIONS, Continued 

17) TGNMO Concentrations: 

18) TGNMO Concentration Correction for 1 Trap and 2 Tanks: 

Cu+ 2, = [conc. ( I )  x vol. sampled (111 + [conc. (2) x vol.. sampled (2)1 
[vol. sampled ( I )  + vol. sampled (211 

19) Collection VesselICEM Gaseous Analyte Concentrations: 

lb/dscf = ppmv x Molecular Weight of Analvte, lb/lb-mole 
385.3 dscf/lb-mole x 106 

20) Sample Concentration Corrections: 

12 % co, (1bg3) - 

50% excess air per raw gas analysis (lb/St3) - 

cS50,rg, = C, + {I - [(I .5 X % COJ - (0.13 X % NJ - (0.75 X % CO)] + 20.9) 



EQUATIONS, Continued 

21) Weighted Analyte Concentrations Per Two Ducts: 

lb/dscf,,, = (lb/dscf, duct 1 + lb/dscf, duct 2) + 2 

zb/hrmal = lb/hr, duct 1 + lb/hr, duct 2 

Zb/mmbtua,, = (lb/mmbtu, duct I + Ib/pnmbtu, duct 2) + 2 



APPENDIX G 

CORRESPONDENCE 



TRANSMITTAL OF PROCESS DATA 



rage I 01 I 

Subject: SDI - Structural Pb testing Production data 
Date: Tue, 7 Sep 2004 14:21:02 -0500 
X-MS-Has-Attach: 
X-MS-TNEF-Correlator: 
Thread-Topic: SDI - Structural Pb testing Production data 
Thread-Index: AcSVD9APQFabMR/uQbKbOga+OYIOSg== 
From: <bany.smith@stld.com> 
To: <gsal @myvine.com>, 

<guen ther@mail.icongrp.com> 
Cc: <kevin.bort@stldcci.com> 
X-Alligate-In: Passed - Adult: 0 (Req: 18) Spam: 0 (Req: 18) Tot: 0 (Req: 22) 
X-Alligate-QueueFile: 024551 177.dta 
X-Alligate-EnvlD: AE9B03BAF14F6748.AF0462CF453BD2E1@NOCMAlLSVC104.ALLTHESITES.ORG 
X-Alligate-EnvlP: 63.144.89.198 
X-Alligate-RCPT: guenther@mail.icongrp.com 
X-Alligate-MBX: guenther@icongrp.com 
X-Alligate-EnvFrom: barry.smith@stld.com 
X-Atligate-CountryFrom: United States (US) 
X-Alligate-SpamProb: 10% 

Fred, 
You were copied on the 8/13/04 email to Doug Van Demark regarding the production data for the Pb testing. I 
guess you didn't get it. Here it is again. 

Test Run Test Run 
Tons Minutes HOURS Tonslhr Comment 

Run #1 243 131 2.2 11 1 5 minutes hold on heat during test 
Run #2 366 141 2.4 156 18 minutes hold on heat during test 
Run# 3 322 132 2.2 146 5 minutes hold on heat during test 

Average 138 
Barry 



EMISSIONS TEST PROTOCOL 

e 



fax 
to: 

organization: 

faxlfax: 

from: 

datelti me: 

subject: 

pages: 

status: 

comments: 

GUENTHER / SHACKELFORD ASSOCIATES 
ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

t r a n s m i t t a l  

Mr. Barry Smith /Kevin Bort 

Steel Dynamics, Inc. 

Fred Guenther 

Wednesday, July 1,2004 

Transmittal of Emissions Test Protocol - SDI CCI, LVD 

1 - 7 PAGES INCLUDING THIS PAGE 

I rn URGENT CONFIDENTIAL PLEASE REPLY ASAP 

Attached please find the emissions test protocol submitted to IDEM today. 
The protocol concerns the testing of the Ladle Vacuum Degasser. We have 
requested a test date of Friday, August 6,2004. Please note that there are a 
number of field listed as "To Be Determined." As this information becomes 
available, we may need to update this protocol. Please feel free to call me 
with any questions or comments that you may have regarding this fax or its 
attachments. 



fax 
to: 

organization: 

faxiphone: 

from: 

dateltime: 

subject: 

pages: 

status: 

comments: 

GUENTHER / SHACKELFORD ASSOCIATES 
ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

t r a n s m i t t a l  

[ David Cline 

- 

Indiana Department of Environmental Management 

(3 17) 233-5967 / (3 17) 232-8443 

- 
Fred Guenther 

Wednesday. July 1,2004 

- -- - - 

Emissions Test Protocol - Steel Dynamics, Inc. Columbia City, Indiana 

6 PAGES INCLUDING THIS PAGE - 

URGENT rn CONFIDENTIAL PLEASE REPLY ASAP I 
- 

I 
I t*...., . . --I-- . 

... . .; 
Ifthere is any difficulty with this transmission, please call t h ~  number &!qw.% .. A;?; G', : ,, 

p.0. Box 807 . Crown Point, JJ,J . , . .. '. -.-.-..~ .,.. .., 

TEL: (219) 661-9900 
FAX: (219) 661-9902 

Attached please find one (1) Emissions Test Protocol for the testing of the 
Ladle Vacuum Degasser and associated boiler at Steel Dynamics, Inc.'s 
plant in Columbia City, Indiana. As noted therein, we are requesting a test 
date of August 6,2004. Should you have any comments or questions, please 
feel free to contact us. 



GUENTHER / SHACKELFORD E ~ R O N M E N T A L  CONSULTANTS 

ASSOCIATES & TESTING CONTRACTORS 
P. 0. Box 807 * Crown Point. Indiana 46307 * (219) 661-9900 / PAX (219) 661-9902 

July 1,2004 

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 - TEST PROTOCOL & PROPOSED TEST DATES 
Steel Dynamics, Inc. 
Warsaw, IN 
Source Modification No. 1 83- 15 170-00030 

Dear Mr. Cline: 

On behalf of our client, Steel Dynamics, Inc.(SDI), we are providing one (1) Compliance Test Protocol 
for the testing of the outlet of the Ladle Vacuum Degasser and associated boiler at SDIYs plant in 
Columbia City, Indiana. For your information, I have attached two pages from the permit for this 
facility to assist in evaluating this protocol. As noted during my telephone conversation with Steve 
Friend of your staff on June 25,2004, the testing has been scheduled to be performed on August 6, 
2004. 

Should you have any questions pertaining to the attached protocols or require further information, 
please feel fiee to contact me at (2 19) 66 1-9900. 

Sincerely, 
GuentherIShackelford Associates '7&kg& 
Fred H. Guenther 
Principal 

Attachments: Emission Test Protocol - Ladle Vacuum Degasser and Boiler (One Page) 
Source Modification Permit 183- 15 170-00030 Pages 13 and 14 of 17 (Two Pages) 



cc: Mr. Kevin Bort 
Steel Dynamics, Inc. 
2601 County Road 700 East 
Columbia City, IN 46725 

Mr. Barry Smith 
Steel Dynamics, Inc. 
4500 County Road 59 
Butler, IN 4672 1 



Compliance  Test Protocol 
Indiana Department of Environmental Management  

Oflice of Air Management/Compliance Data Section 
100 N Senate, POB 6015 

Indianapolis, IN 46206-6015 
Phone: 317l232-8338 Fax: 31712334865 

~ ~ ~ ~- 

Date Prepared: 7/01/04 Proposed Test Date: 08/06/04 Plant Address: 2601 S. County Road 700 E. Plant Location: Columbia City, IN 46725 

1. Source Info ID. No.: 183-00030 Permit No.: CP183-15170 Check applicable program: 

Company: Steel Dynamics, Inc. FESOP: Title V: SSOA: - Inspector: Reviewer: Approval Date: 

Mail Address: 2601 S. County Rd. 700 E Mail City: Columbia City, IN 46725 Other permit conditions: (use back if neededj 
Other: Construction Permit 

Comvanv Contact: Kevin Bort Phone: (260) 625-8100 

2. Tester Information 5. a. Describe any deviations from standard test method. None 

~~p 

Name: GuentherlShackelford Associates 
b. Describe method used to determine operating level, 

I 

Address: P.O. Box 807, Crown Point, IN 46308 6. SAMPLE SITE LOCATION 
- . .. 

Contact: Fred H. Guenther Phone: (219) 661-9900 Number of sample points for M5: 24 

3. Process Information (List each piece of equipment to be tested on separa 

Unit to Test: Ladle Vacuum Degasser + Boiler 

Max. Rated Capacity: 200 TMr. + 4 1.8 MMBtu 

Proposed Operating Speed: Maximum Capacity 

Process Description: Ladle Vacuum Degasser with associated new boiler 

i i 
Fuel Twe: NIA @ i 

4. Test Information: 

Method 1-4. 

h m  1 Diameter at sample site: To Be Deter. (TBD) height: TBD 

Method 6C : 

Method 7E : 

other : 25A I 1 I 

To Be Determined 

Sampling Site 

Disturbance L 
Distance A 

Distance 0 

Does Sample port location meet 40 CFR 60, Appx. A, Method 1, Sec. 
1.2 requirements: Y-x- N If no, explain. 

Appx. Stack gas flow (ACFM): / TBD 

Appx. Stack gas temp (deg. Fj: / TBD 

ADDX. Stack gas moisture P%): I TBD 

Reason for Test 
Operating Pennit: Yes NoX 
Construction Permit: Yes X NO 
State Agreed Order : Yes No X 
Compliance Subpart -Other : 326 L4C 2-2-3 
Title V: Yes No 
Other (i.e. EPA, CD, State, 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 any test fee to be submitted with the protocol. (FE! 
NOT APPLICABLE IF PROGRAM IS FESOP, TlTLE V OR TESTING VE's 0M.Y.: 

Section 9:h-protemI.wpd 111' 
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SECTION D.I FACILI~.DPERATION C~NMTIONS 

Facility Description [326 IAC 2-7-5(15)] 

one (1) new ladle vacuum degasser (LVD) with a nominal maximum capacity of 200 tons per hour of 
steel and one (1) new boiler to power the LVD. Gases from the LVD will be directed to the new boiler 
for cornbustion in the boiler. The boiler has a nominal maximum heat input capacity of 41.8 MMBtu 
per hour, and will use natural gas as the primary fuel, with propane used as an emergency back up 
fuel. Emissions from the boiler will exhaust through stack 40. 

(The information describing the process contained in this facility description box is descriptive 
information and does not constitute enforceable conditions.) 

Emission Limitations and Standards 1326 IAC 2-7-5(1)] 

D.1.1 PRBIPMlQIIrrntattnns(eh4u376IAC773! [.326IAC674! 
. .  . - - - - 

(a) Pursuant to 326 IAC 2-2-3 (PSD), the total PMlPMlO (including both filterable and 
condensible) emissions from the LVD boiler shall not exceed 0.0076 pound per million 
Btu of heat input and 0.31 8 pound per hour. 

(b) Pursuant to 326 IAC 6-2-4 (Particulate emission limitations for sources of indirect 
heating: emission limitations for facilities specified in 326 IAC 6-2-l(d)), particulate 
emissions from the boiler shall not exceed 0.1 pound per million Btu of heat input. 

D.1 7 NOx I lmltatlons (376 [AT: 7 7 31 
. .  . - - 

Pursuant to 326 IAC 2-2-3 (PSD), the NOx emissions from the LVD boiler shall not exceed 0.04 
pound per million Btu of heat input and 1.67 pounds per hour, unless these limits are adjusted 
as follows. If the stack test required under Condition D.1.8 shows that these NOx limits are not 
achievable in practice for the vacuum degasser boiler, the Department may revise the permit to 
adjust these NOx limitations. If the stack test required under Condition D.1.8 shows that more 
stringent NOx limits are achievable, the Department may, at its discretion, use the authority 
under IC 13-1 57-2 to re-open and revise the limit to more closely reflect the actual stack test 
results. The Department will provide an opportunity for public notice and comment prior to 
finalizing any permit revision. IC 13-15-7-3 (Revocation or Modification of a Permit: Appeal to 
Board) shall apply to this permit condition. Any relaxation of the emission limit will require an air 
quality analysis that ensures protection of the NAAQS and compliance with the PSD increment. 

76 IAC 7 - 7 - 31 
Pursuant to 326 IAC 2-2-3 (PSD), the CO emissions from the LVD boiler shall not exceed 0.084 
pound per million Btu of heat input and 3.51 pounds per hour, unless these limits are adjusted 
as follows. If the stack test required under Condition D.1.8 shows that these CO limits are not 
achievable in practice for the vacuum degasser boiler, the Department may revise the permit to 
adjust these CO limitations. If the stack test required under Condition D.1.8 shows that more 
stringent CO limits are achievable, the Department may, at its discretion, use the authority under 
IC 13-1 5-7-2 to re-open and revise the limit to more closely reflect the actual stack test results. 
The Department will provide an opportunity for public notice and comment prior to finalizing any 
permit revision. IC 13-1 57-3 (Revocation or Modification of a Permit: Appeal to Board) shall 
apply to this permit condition. Any relaxation of the emission limit will require an air quality 
analysis that ensures protection of the NAAQS and compliance with the PSD increment. 
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D. 1 -4 VOC I -71336 IAC 7 7 31 
. .  . ~-.-2i-.>:.Li: -..- 222..:< .!-.:A.!.-. ,, , --.j - - 

Pursuant to 326 IAC 2-2-3 (PSD), the VOC emissions from the LVD boiler shall not exceed 
0.0026 pound per million Btu of heat input and 0.1 I pound per hour. 

P 1.5 SO, -76 IAC 7 7  31 . .  . - - 
Pursuant to 326 IAC 2-2-3 (PSD), the SO, emissions from the LVD boiler shall not exceed 
0.0006 pound per million Btu of heat input and 0.025 pound per hour. 

D l 6  O p e r a t i n a C 7 7 3 !  - - 
Pursuant to 326 IAC 2-2-3 (PSD), the following conditions shall apply: 

(a) Only natural gas or propane fuels shall be used in the LVD boiler 

(b) The amount of natural gas used in the LVD boiler shall not exceed 209 million cubic feet 
per 12 consecutive month period. 

(c) The amount of propane used in the LVD boiler shall not exceed 222 kilogallons per 12 
consecutive month period. 

(d) Combustion emissions shall be reduced through the use of good combustion practices. 

D.1.7 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 the LVD boiler. 

Compliance Determination Requirements 

D.1.8 Testing Requirements 1326 IAC 2-7-6(1),(6)] [326 IAC 2-1 .I -1 I] 
Not later than 60 days after achieving maximum capacity, and not later than 180 days after 
startup, the Permittee shall perform NOx and CO testing on the LVD boiler using methods as 
approved by the Commissioner. Testing shall be performed in compliance with Section C - 
Performance Testing. 

Record Keeping and Reporting Requirements [326 IAC 2-76(3)] [326 IAC 2-7-19] 

D.1.9 Record Keeping Requirements [40 CFR 60, Subpart Dc] 
(a) Pursuant to 40 CFR 60, Subpart Dc, the Permittee shall maintain records of the amount . ,  

of each type of fuel combusted in the LVD boiler each day. 

(b). In order to demonstrate compliance with Condition D.1.6 (b) and (c), the Permittee shall 
maintain records of the natural gas and propane usages in the LVD boiler each month. 

(c) All records shall be maintained in accordance with Section C - General Record Keeping 
Requirements, of this permit. 

D. 1.10 Reporting Requirements 
A quarterly summary of the information to document compliance with Condition D.1.6 (b) and (c) 
shall be submitted to the address listed in Section C - General Reporting Requirements, of this 
permit, using the reporting form located at the end of this permit, or its equivalent, not later than 
thirty (30) days after the end of the quarter being reported. The report submitted by the 
Permittee does require the certification by the "responsible official" as defined by 326 IAC 2-7- 
1 (34). 
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PAGE (S) 
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OK 
STANDARD 
ECM 

G U E N T ~ R  / SHACKELFORD ASSOCIATES 
ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

fax 
to: 

organization: 

faxifax: 

from: 

dateltime: 

subject; 

pages: 

status: 

t r a n s m i t t a l  

I Mr. Barry Smith /Kevin Bort 1 

I Steel Dynamics, kc. I 

Fred Guenther 

Wednesday, J d y  1,2004 1 
1 Transmirtal of Emissions Test Pmtocol - SDI CCI, LVD 1 
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TIME : 07/01/2004 17: 53 
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FAX : 2196619902 
TEL : 2196619900 
SER. # : 000635146776 

DATE, TIME 
FAX NO./NAME 
DURATION 
PAGE (S) 
RESULT 
MODE 

OK 
STANDARD 
ECM 

ENVlRONMEN TAL CONSULTANTS & TESTING CONTRACTORS 

fax . . 

t r a n s m i t t a l  

Mr. Barry Smith /Kevin Bort 

from: 1 Fred Guentha I 

datdtime: I Wednesday, July 1,2004 I 

pages: I ZPAGES INCLUDING THlS PAGE I 
URGENT C O W E N J A L  [I1 PLEASE REPLY ASAP 
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TIME : 07/01/2004 16: 55 
NAME : G/SA 
FAX : 2196619902 
TEL : 2196619900 
SER. # : 000635146776 

DATE, TIME 
FAX NO. /NAME 
DURATION 
PAGE (S) 
RESULT 
MODE 

OK 
STANDARD 
ECM 

GUENTRER / SHACKELFORD ASSOCIATES 
ENVIRONMENTAL CONSULTANTS & TESTING CONTRACTORS 

fax t r a n s m i t t a l  

to: 

organixation: 

faxlphone: 

from: 

dateltime: 

subject: 

Paam 

status: 

David Cline 1 
Indiana Department of Envixonmatal Management I 

I Fred Guenthcr I 

Wednesday, July 1,2004 1 
1 Emissions Test Protocol - Steel Dynamics, hc. Columbim City, lndiaaa I 
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