
COMMONWEALTH OF KENTUCKY 

NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 
DEPARTMENT FOR ENVIRONMENTAL PROTECTION 

D IV IS ION FOR AIR QUALITY 
803 S C H ~ N K L L  L N  

FRANKFORT KY 4060 1 - 1403 
June 19. 2000 

Ms. Valerie A .  Hudson, Manager 
Environmental Systems 
Gallatin Steel 
R.R. #I, Box 320 
Ghent, Kentucky 4 1045-9704 

Dear Ms. Hudson: 

On May 4, 2000, NOx, and SO2 compliance tests were performed on the Electric Arc Furnace baghouse 
at your Ghent facility. Ambient Air Services, Inc performed the testing. Gerald Slucher observed testing for the 
Division for Air Quality. Proper test methods were followed, and the test report was checked for completeness and 
accuracy. The results are summarized below. 

Therefore, this test report is accepted as proof of compliance for sulfur dioxide and nitrogen oxides. A 
copy of this letter is being sent to the Florence Regional Office for review. If you have any questions, please 
contact me at (502) 573-3382. 

PARAMETER 
Sulfur Dioxide 
Nitrogen Oxides (as NO2) 

Sincerely, 

CC: Edd Frazier 
W. A. Clements 

TEST RESULTS 
0. IOlbIton. 19.0 Iblhr 
0.19lbIton. 36.1 Ib/h 

Florence Regional Office 

PERMIT LIMIT 
1 

0.2 Ibtton, 40 Iblhr 
0.5 1 Iblton, 102 Ibllir 

EDUCAraON 
PAYS 

Gerald Slucher, Supervisor 
Source Testing Section 
Technical Services Branch 

bee: File: ID# 21 -077-000 18 

P r ~ n t e d  o n  Recycled Paper 
@ An Equal Opportunlfv Employer M i  



GALSTLEAF 

Run #1 
- - - - - - - - - - - - - - -  - - - - - - - - - -  - 

cp 0.84 

Theta, min. 252 

Asl, f t2 201.062 

Tsl , degF 132.3 

Psl,in.Hg. 29.8 

DELPlsqrt 1.3231 

As2, f t2 78.54 

Ts2, degF 168.9 

Ps2,in.Hg. 29.88 

DELP2 sqrt 0.3231 

As3, f t2 78.54 

Ts3, degF 469.1 

Ps3,in.Hg. 29.68 

DELP3sqrt 1.119 

Asout, f t2 12069.79 

Gamma 1 

Ts, degF 0 

Tm, degF 85 -6 

Ps, in. Hg . 30.03 

Pbar,in.Hg. 30.03 

Vlc, ml . 9 

Vm. ft3. 31.4 

DELH,in.H20 1.5 

C02% 0 

02 % 20.9 

CO% 0 

N2 % 79.1 

Vwstd, ft3 0.4239 

Vmstd, f t3. 30.5985857 

Bws 0.01366428 
Md 28.836 

Ms 28.6879338 

vsl,ft/sec 79.0861386 
vsa,ft/sec 19.8738692 

vs3,ft/sec 83.9410382 

Qlstd,dscf/hr. 50130616.8 
Q2std,dscf/hr. 4646976.42 

Q3std, dscf /hr. 13196684 

Run #2 Run #3 
- - - - - -  - - - - - - - - - -  - - - -  

0.84 

252 

201.062 

119.3 

29.87 

1.3087 

78.54 

98.4 

29.89 

0.307 

78.54 

356.9 

29.57 

1.1406 

12069.79 

1 

151.4 

8 6 

30.03 

30.03 

12.5 

31.196 

1.5 

0 

20.9 

0 

79.1 

0.58875 

30.3775214 

0.01901262 

28.836 

28.6299792 

77.3496481 

17.8086996 

80.4592981 

49975464.6 

4665953.62 

14255628.6 
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GALSTLEAF 

NITROGEN OXIDES 

PPm 
tons/hr 

lb/scf 

lb/hr 
lbs/ton 

A v g  lbs/ton 

SULFUR DIOXIDE 

PPm 
tons/hr 

lb/scf 
lb/hr 

lb/ton 

A v g  lbs/ton 
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i n t e r o f f i c e  
MEMORANDUM 

to: 

from: Edd Frazier 

subject: Stack test review 

date: June 15, 2000 

Re: Gallatin Steel 
2 1-077-000 1815 

Please review the attached test report. This test was performed on May 4, 2000, and the 
NOx and SO2 emissions from the baghouse for the EAF were determined. Please inform me of 
your findings when your review is done. 

cc: Dan Gray 

attachment 



June 14,2000 

Mr. Daniel Gray, Manager 
Permit Review Branch 
Division for Air Quality 
803 Schenkel Lane 
Frankfort, KY 40601 -1403 

RE: Air Emissions Performance Testing - May 2000 
Gallatin Steel Company, Warsaw, Kentucky 
I.D. # 079-1380-001 8, Permit # F-96-009 

Dear Mr. Gray: 

Enclosed is the test report prepared by Ambient Air Services, Inc. for the air 
emissions performance testing conducted at Gallatin Steel Company on May 4, 2000 
for SO, and NOx. 

Data sheets for the baghouse pressure drops, furnace shell pressures, fan 
amperes and damper positions are included in Appendix F of the report with the 
production data. The sulfur content of the charge carbon used during the test was 
0.57%. 

If you have any questions regarding this report, please feel free to contact me at 
(606) 567-31 4 1. 

Sincerely yours, 

R.R.  Ct I .  Box 320, GHENT. K Y  41045-9704 PHONE 606.567.31 00  FAX 606.567.31 65 



EMISSIONS TEST REPORT FOR 
SULFUR DIOXIDE AND OXIDES OF NITROGEN 

GALLATIN STEEL COMPANY 
GHENT, KENTUCKY 

(PERMIT NUMBER F-96-009 REVISION 1) 

MAY 4,2000 

AMBIENT AIR SERVICES, INC. 
106 AMBIENT AIR WAY 

STARKE, FLORIDA 32091 
(904) 964-8440 



Ambient Air Services, Inc. of Starke, Florida, has completed the testing described in this report for 

the Gallatin Steel Company, Ghent, Kentucky facility. To the best of our knowledge and abilities we 

certifjl that all information, facts and test data are true and correct. Information supplied to AASI 

for use in this report from Gallatin Steel is perceived to be accurate and is used as such where 

necessary. 

Test Team Leader: 

Project Manager: 

Joseph L. Cooksey 
1 



1.0 EXECUTIVE SUMMARY 

On May 4, 2000 emission tests were conducted at the Gallatin Steel mill located in Warsaw, 

Kentucky. The emission testing was conducted in accordance with the requirements listed in the 

Kentucky Department of Environmental Protection, Division of Air Quality, PSD Permit F-96-009. 

In accordance with Permit F-96-009 (Revision 1) Gallatin Steel was required to test for NO, and SO, 

emissions. Based on results from testing conducted in the previous 2 years (1998 and 1999) testing 

was not required for VOC, PM, CO and lead emissions. The results from this test indicate 

compliance with the NO, and SO, permit limitations. Table 1 summarizes the results of these testing 

efforts. 

TABLE 1 

EAFICASTER 
LMF Baghouse 

Emission Point 
El (01) 

Sulh Dioxide (SO,) 

Oxides of Nitrogen 

0.10 Ibs/ton 
18.6 Ibs/hr. 

0.20 Ibslton 
40 Ibs/hr. 

0.19 lbdton 
36.1 lbs/hr. 

0.5 1 lbdton 
102.0 Ibs/hr. 
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2.0 INTRODUCTION 

On May 4, 2000 Ambient Air Services, Inc. conducted air emission testing at Gallatin Steel 

Company's, Ghent, Kentucky mill. Prior to starting these tests, Kentucky Department of 

Environmental Protection personnel were notified of the testing schedule and provided a testing 

protocol for review. A copy of the Notification Letter is included in the Appendix section of this 

report. 

Testing methods and time duration are summarized in Table 2. 

TABLE 2 

Sulfir Dioxide - El (01) 

3 runs, 3 heats each 
All tests conducted in 

Compartment 7 

Oxides of Nitrogen - E 1 (0 1) 

Method 6C 

Method 7E 

3 runs, 3 heats each, 
2 compartments tested 
simultaneously per run 



3.0 PROCESS DESCRIPTION 

At the Ghent, Kentucky facility of Gallatin Steel, the overall objective is to reclaim scrap steel of 

various forms, re£ining this material to create rolled steel coils. This type of mill is commonly referred 

to as a "nlini" mill. The particular aspect of this mill examined by these testing efforts were the 

Electric Arc Furnace (EAF) operations. The EAF by introducing heat primarily in the form of an 

electric arc provides the energy necessary to melt the scrap steel. Once melted and refined, the 

krnace is tapped and the product is transferred to the casterltunnel furnace to be formed into rolled 

steel. To control the amount of particulate escaping from the melt shop building, during all 

operations, a baghouse filter system is employed. This system exhausts the furnace directly through 

fourth hole and canopy hood ducts. 



4.0 GASEOUS EMISSION SAMPLING 

4.1 Methodology 

Continuous instruments were used to measure SO, and NO, emissions. The arc hrnace shop sample 

was obtained from the baghouse. A dilution extraction system was utilized to convey the sample gas 
L 

to the sulfur dioxide analytical instruments. A h l l y  extractive system was utilized for the NO, 

instrument. The sample was obtained from a representative middle point among the bag filter banks 

on the clean side of the baghouse. The sample probe for the NO, instrument was positioned in 

Compartment 7 of the baghouse for the duration of the test. The probe for the SO, sample was 

positioned in 6 different compartments, 2 per test run. 

Gaseous emission sampling consisted of three runs, each run covering three hrnace "heats". 

U t i g  the flow rates (SCFM) measured during each run, mass emissions were calculated in lbs/hr. 

and in lbdton. 

As described in the test protocol, in order to sample a maximum number of compartments per test 

run, two SO, instruments were utilized. The sample probe for each instrument was positioned in 

separate compartments. Thus, a total of six compartments were tested for three heats each over the 

J test period. The compartments were selected so that one inner and one outer compartment were 

sampled during each run. The compartments were randomly selected. 1 
I Historically all SO, measurements were conducted in Compartment Number 7. This originated at the 

request of the State of Kentucky. Compartment 7 was selected by the State due to the location of 

the installed CEMS probe. Through a baghouse consultant, Gallatin learned that the sulhr dioxide 



may be different in concentration in different compartments within the baghouse. This stratification 

is due in part to the design of the duct work and fan configuration. 

As can be seen in the results summary, SO, concentrations vary considerably from compartment to 

compartment within the baghouse. In order to achieve a more statistically valid average, 

compartments were selected so that one "inner" and one "outer" compartment were sampled per test 

run. The inner and outer compartments were selected to achieve a cross-sectional average of all 

compartments based on engineering judgements. 



Example of Dilution Withdrawl System 







Data Recording; 

The primay data recorder was a Telog Model 2400 electronic data recorder which is based on micro- 

processor technology. This recorder interrogates each analytical instrument signal on a once-every- 

one-second basis and for this test was instructed to accumulate 60 of these one-second readings and 

store the average into recorder memory. The data bank consists of a series of one minute averages. 

In retrieving the data from the computerized database, scaling factors were entered to reflect the 

appropriate calibrations which occurred immediately before and after collecting the data set of current 

interest. The analysis of SO, gaseous species was carried out as follows: 

Sulfur Dioxide 

Sulhr Dioxide concentrations were determined by EPA Method 6C. Two Thermo Environmental 

Instruments (TEI) Model 43H instruments were used. EPA protocol calibration gases of SO, in air 

were used at nominal levels of 0, 12.5, and 25.0 ppm (instrument range 0-25 ppm). Calibrations were 

performed before and after each test run. EPA Method 6C required correction factors were applied 

to the data based on the results of the calibrations. 

Table 4-1 summarizes the TEI Model 43H versus those required by Method 6C. 



TABLE 4-1 

SULFUR DIOXIDE SYSTEM PERFORMANCE SPECIFICATIONS 
METHOD 6C VS THERMO ENVIRONMENTAL INSTRUMENTS MODEL 43H 

METHOD 6C 

Calibration error zero, mid 
and high gases 

TECO 43H 

Less than *2% span 

Sampling system bias for 
zero, mid and high gases 

Less than *5% span 

Interference Check 

* 1% of full scale II 

Less than *7% of Method 6 
result 

Calibration Drift 

*1% of fill scale I 
Less than *3% of span over 
the run period 

NO < 3 ppb 
M-Xylene <2 ppb 1 
H 2 0  < 2% of reading 11 
* 1% of full scale /I 

Oxides of Nitrogen - Oxides of Nitrogen were measured using EPA Method 7E. Table 4-2 relates 

the required performance specifications of Method 7E to those presented by the manufacturer of the 

TEI Model 10s used in these tests. The instrument was calibrated over a nominal range of 0-50 ppm. 

Results fiom the test are expressed in mass per unit time with all NO, converted to the species NO,. 

At the beginning and end of each test series zero gas plus two calibration gases were used to perform 

calibration checks. At intermediate periods between the three runs, zero gas plus one calibration gas 

I was used as a calibration check. 

I 

I 



TABLE 4-2 

Flow, Moisture, Oxveen and Carbon Dioxide - In order to convert concentration values of parts 

Calibration error zero, mid 
and high gases 

Sampling system bias for 
zero, mid and high gases 

Zero Drift 

Calibration DriR 

per million NO, and SO, into pounds per hour it was necessary to determine the effluent flow rate. 

The effluent flow rate was determined in accordance with EPA Methods 1-4. 

Less than 52% span 

Less than *5% span 

Less than *3% of span over 
the run period 

Less than *3% of span over 

Since the baghouse exhaust does not meet the criteria of Method 1,  the flow was determined on the 

baghouse inlet. Specifically, there are three inlet ducts to the baghouse. Flow was measured on each 

*I% of hll scale 

*1% of fbll scale 

Negligible 

*1% of fbll scale 

of the inlet ducts and added together to get the total flow. All fresh air inlets to the compartments 

tested were blocked during the test. This prevented the influence of dilution air on the gas emission 

1 

concentrations. Figures 4-4 and 4-5 depict the traverse points used. 
1 

i In addition to the traverse data, moisture runs were conducted in accordance with EPA Method 4. 

Oxygen and carbon dioxide levels were confirmed to be essentially ambient air (0% CO,, 20.9% 0,) 

using Method 3. A fjlrite type analyzer was used for this purpose. 

10 



FIGURE 4-4 

11 



FIGURE 4-5 

12 



4.2 Test Results 

The results of the instrumental testing for gaseous emissions are as follows: 





TABLE 4-4 

Time Weighted Average 

Notes: PPM = Parts per Million V.V 
Lb/Hr = Pounds per Hour 
LbfTon = Pounds per ton cast 

Run 1 = Compartments 2 (outer) and 14 (inner) 
Run 2 = Compartments 4 (outer) and 16 (inner) 
Run 3 = Compartments 19 (outer) and 7 (inner) 



4.3 Testing Compromises 

In the test protocoVnotification letter dated March 3 1,2000 it was proposed to conduct 4 test runs 

of 3 heats each. The logic was to obtain the most representative average SO, data possible fiom the 

baghouse. After discussing this with Mr. Gerald Slucher on site it was decided that three test runs 

of three heats each would be acceptable. 

Three test runs were conducted over a total of nine heats. 

A second compromise - approximately 20 minutes prior to the end of the ninth heat the plant 

encountered a problem. The problem resulted in an undetermined amount of down time. Again, Mr. 

Slucher was consulted and he suggested that a representative portion of the heat had been sampled 

and suggested that we end the test run at that point. 
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APPENDIX A 

SAMPLE CALCULATIONS 



Gaseous Emissions Sample Calculations 

I. Concentrations as calculated fiom method 6c 

A. Co, Average of initial and final system calibration bias check responses for the zero 
gas, ppm. 

Run 1, SO2 
Co = (.037+.078)/2 = 0.057 

B. Cm, Average of initial and final system calibration bias check responses for the upscale 
calibration gas. 

Run 1, SO2 
Cm = (8.876+8.937)/2 = 8.907 

C. Cma, Actual concentration of the upscale calibration gas ppm. 

Run 1, SO2 
Cma = 8.95 

D. Cgas, Effluent gas concentration, dry basis, ppm. 

Run 1, SO2 
Cgas = (Cbar-Co)(Cma/(Cm-Co)) 

A. SO2 Emissions 

Example: Mol. Wt. = 64, ppm = 2.15, flowrate = 1145162 SCFMD 

I b h  SO2 = 24.56 

1 
, IV. Emission Rates (Iblton) 



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way (904) 964 - 8440 
Starke, Florida 32091 (904) 964 - 6675 fax 

[TT .- - - . . . . . - - - - --- -. . - - . . -- - -. . . .- - 
EXAMPLE CALCULATIONS 

-. - -. . . . . . . . . .. . . . .. ... . . - - I 
. . . ..i 

Plant Gallatin Steel 
Location Ghent, Kentucky 
Stack Cold Duct No. 1 
Run Date 8-25-99 
Run Number 1 

1. Stack Pressure, PS Where: PB = Barometric Pressure, inches Hg 
PG = Static Pressure, stack, inches 

PS= PB + (PG + 13.6) H20 

2. Molecular Weight of stack 
gas, dry, MD 

3. Molecular weight of stack 
gas, stack conditions, MS 

1 MS= (MD x FDA) + (18 x W) 

MD= 28.84 

Where: MD = See equation 2 
W =  0.037 

FDA = 1 - W  



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax 

Plant 
Location 
Stack 
Run Date 
Run Number 

4. Specific Gravity of Gas, 
relative to air, GS 

5. Velocity of stack gas, feet 
per minute, U 

U= 5106.9 FPM 

6. Stack Gas Flow Rate, 
Stack conditions, cfm, QS 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 1 
8-25-99 
1 

Where: MS = See equation 3 

Where: CP = Pitot Coefficient, 0.84 
H = Average of the square roots of 

the velocity heads, in. H 2 0  
TS x 29.92 TS = Temperature of the stack, 
GS x PS degrees Rankin 

PS = See equation 1 
GS = See equation 4 

Where: AS = Cross sectional area of stack 
at sampling location, sq.ft. 

U = See equation 5 

QS= 1026804 ACFM 



APPENDIX B 

INSTRUMENT CALIBRATION DATA 

- Calibration Gas Certificates 
24.9 ppm NO, 
54.2 ppm NO, 
12.5 ppm SO, 
24.01 ppm SO, 

- Calibration DriftError 
NO, Compartment 7 
SO, Inner Compartments 
SO, Outer Compartments 

- Field Test Log 



SPECTRA GASES INr 
- - - - - - - - -  1 L .  

3434 Route 22 West . eranchburg. NJ 08876 USA Tel (908) 252-9300 (800) 932-0624 Fax (908) 252-081 1 

Shipped From 80 Industr~al Drive Alpha. NJ 08865 
I 

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE 
PROCEDURE # : G i  

CUSTOMER: Gallatin Steel Company 
SGI ORDER # : 144936 
ITEM# : 2 
P.O.# : 72399-1 

CYLINDER # : CC109962 
CYLINDER PRES: 2000 PSlG 
CGA OUTLET: 660 

CERTIFICATION DATE: 8110199 
EXPIRATION DATE: 811012001 

PREVIOUS CERTIFICATION DATES: None 

CERTIFICATION HISTORY 

INSTRUMENTATION 

1 COMPONENT I MAKEIMODEL 1 SERIAL # I DETECTOR 1 CALIBRATION 1 

ANALYTICAL 

ACCURACY 
+I- 1% 

+I- 1% 

Reference Value Only 

COMPONENT 
Carbon Monox~de 

N ~ t r ~ c  Oxtde 

NOx 

REFERENCE STANDARDS 

BALANCE Nitrogen 

COMPONENT 
Carbon Monox~de 

N~trtc Owde 

THIS STANDARD WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES 

DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSlG. 

Carbon Monox~de 
Nttrcc Ox~de  

ANALYST: ~ f l  

CERTIFIED 

CONCENTRATION 
25 1 pprn 

24 8 pprn 

24 9 ppm 

DATE OF 

ASSAY 
8/2/99 

811 0199 
6/2/99 

811 0199 

FRED P IKULA  

MEAN 

CONCENTRATION 
24.97 ppm 

25 13 ppm 
24.79 pprn 
24 88 ppm 

CONCENTRATION 
97 4 ppm 

98 6 ppm 

SRMINTRM# 

NTRM-81679 
NTRM-81684 

I 
Hortba VIA-510 1 57042301 1 

Teco 10 1 10AR-34979.249 
I 

DATE: 81 10199 

CYLINDER# 
CC88366 
CC 79984 

NOlR 

Cheml 

DATE(S) 
7/23/99 
7/20/99 

1 



CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE 
PROCEDURE # : G I  

CUSTOMER: Gallatin Steel Company 
SGI ORDER # : 144936 
ITEM# : 4 
P.04 : 72399-1 

CYLINDER # : CC110128 
CYLINDER PRES: 2000 PSIG 
CGA OUTLET: 660 

CERTIFICATION DATE: 8/10/99 
EXPIRATIONDATE:' 8/10/2001 

REFERENCE STANDARDS 

CERTIFICATION HISTORY 

COMPONENT I SRM/NTRM# I CYLINDER# I CONCENTRATION 
Carbon Monox~de I NTRM-81679 ) CC88366 1 97 4 ppm 

I N~t r~c  Ox~de I NTRM-81684 I CC79984 I 98 6 ppm 
I I 

ANALYTlCAL 

ACCURACY 
+I- 1% 

+I- 1% 

Reference Value Only 

BALANCE Nitrogen 

PREVIOUS CERTlFlCATlON DATES: None 

CERTIFIED 

CONCENTRATION 
54.7 ppm 

53.9 ppm 

54 2 ppm 

COMPONENT 
Carbon Monoxide 

Nitric Oxide 

NOx 

THIS STANDARD WAS CERTIFIED ACCORDING TO THE €PA PROTOCOL PROCEDURES 

DO NOT USE THIS STANDARD IF THE CYL~NOERPRESSURE IS LESS THAN 150 PSIG. 

INSTRUMENTATION 

ANALYST: & 

DATE OF 

ASSAY 
8/2/99 
81 1 0199 
8/2/99 
811 0199 

FRED PlKULA 

MEAN 

CONCENTRATION 
54.69 ppm 
54 70 ppm 
53 74 ppm 
54.15 ppm 

CALIBRATION 
DATE(S) 
7123199 
7120199 

COMPONENT 

Carbon Monox~de 

DATE: 811 0199 

DETECTOR 

NOIR 

MAKEIMODEL 

Hor~ba VIA-510 
Chernl 

SERIAL # 

57042301 1 
N ~ l r ~ c  Omde 1 Teco 10 l0AR-34979-249 



S p e c i a l t y  Gases 
1 Hamilton 81vd. 
dore. AL 36582 

P 0. Box 190969 
Mobile. AL 36619 
Phone: (334) 653-2500 
FAX: (334) 653-2530 

Certificate of Analvsis: E.P.A. Protocol Gas Mixture 

Cylinder No : CC13785 Order No. 382975 
Cylinder Pressure: 2000 PSIG Expiration Date: 9130/00 
Certification Date 3/31 100 Laboratory: ASG-MOBILE 

Reference Standard Information: 

&I22 Component Cyl. Number Concentration 
NTRM81661 SULFUR DIOXIDE CC31252 494.4PPM 

Instrumentation: 

Instrument/Model/Serial No. Analvtical Principle 
SIEMENS ULTRAMAT 5E K3-685 NDlR 

Analytical Methodology does not require correction for analytical interferences. 

Certified Concentrations: 

Analytical Results: 
. . . . . . . . . . . . . . . .  .................................................................. 

1st Component: s,~~F.IJ,R~;;D;~Qx~P~ .................................. .......... ............................................................... 

1 st Analysis Date: 3/24/00 
R 494.0 S 12.50 Z 0.000 
S 12.50 Z 0.000 R 494.5 

2nd Analysis Date: 313 1 100 
R 494.5 S 12.50 Z 0.000 
S 12.50 Z 0.000 R 494.5 
Z 0.000 R 494.5 S 12.50 

Conc 12.51 
Conc 12.50 
Conc 12.50 
AVG : 12.50 

Conc 12.50 
Conc 12.50 
Conc 12.50 
AVG: 12.50 

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay 
procedures listed. - 
Do not use cylinder below 150 psig. 

Page 1 



S p e c i a l t y  Gases 

3 Hamilton Blvd. 
.odote. AL 36582 

PO. Box 190969 
Motde. AL 3661 9 

Phone: (334) 653-2500 
FAX: (334) 653-2530 

Certificate of Analysis: E.P.A. Protocol Gas Mixture 

Cylinder No : CC13853 
Cylinder Pressure: 2000 PSIG 
Certification Date 3/31/00 

Reference Standard Information: 

Type Component 
NTRM81661 SULFUR DIOXIDE 

Instrumentation: 

Instrument/ModellSerial No. 
SIEMENS ULTRAMAT 5E K3-685 

Order No. 382975 
Ex~iration Date: 9/30/00 
Laboratory: ASG-MOBILE 

Cvl. Number 
CC31252 

Analvtical Principle 
NDlR 

Concentration 
494.4PPM 

Analytical Methodology does not require correction for analytical interferences. 

Certified Concentrations: 
I .  

Analytical Results: 

1st Analysis Date: 3/24/00 . 
R 494.0 S 24.00 Z 0.000 
S 24.00 Z 0.000 R 494.5 

Conc 24.02 
Conc 24.00 

Z 0.000 R 494.5 S 24.00 Conc 24.00 
AVG: 24.01 

2nd Analys~s Date: 331100 
R 494.5 S 24.00 Z 0.000 Conc 24.00 
S 24.00 Z 0.000 R 494.5 Conc 24.00 
Z 0.000 R 494.5 S 24.00 Conc 24.00 

AVG: 24.00 

Certifcation performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay 
procedures listed. 

h .. 
Do not use cylinder below 150 psig. 
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GALLATIN STEEL COMPANY 

GHENT, KENTUCKY 

CALlBMTlON ERROR ((INSTRUMENT RESPONSECALIBRATION GAS VALUE)IINSTRUMENT RANGE)XlOO 

SUMMARY OF OXIDES OF NITROGEN INSTRUMENT CALIBRATIONS 
4-May-00 

INSTRUMENT RANGE, PPM 60 

CALIBRATION DRIFT ((FINAL CALIBRATION - INITIAL CALIBRATI0N)IINSTRUMENT RANGE)XlOO 

CALIBRATION GAS PPM 

0.0 
24.9 
54.2 

INITIAL CALIBRATION 

0.0 
24.8 
54.2 

END RUN 1 

0.1 
24.5 
N/A 

ZERO BIAS CHECKS 
SAMPLE ZERO I DIRECT ZERO 

(SAMPLE SYSTEM-D1RECT)IRANGEXlOO 
BIAS I 

0.0 
-0.1 

54.4 I 54.5 1 -0.2 FINAL I 

END RUN 2 

0.0 
24.3 
N/A 

CALIBRATION GAS, PPM 54.2 
SAMPLE 1 DIRECT 

54.1 54.2 

END RUN 3 

-0.1 
25.6 
54.4 

CALIBRATION BlAS CHECKS 

0.0 
-0.1 

BIAS 
-0.2 INITIAL I 

0.0 INITIAL 
0.0 FINAL 



I GALLATIN STEEL COMPANY 

I GHENT, KENTUCKY 

I SUMMARY OF SULFUR DIOXIDE CALIBRATIONS 

I CALlBRATlON ERROR ((INSTRUMENT RESPONSE-CALIBRATION GAS VALUE)IINSTRUMENT RANGE)X100 

51412000 - INNER COMPARTMENTS 
INSTRUMENT RANGE, PPM 25 

I CALIBRATION DRIFT ((FINAL CALIBRATION - INITIAL CALIBRATI0N)IINSTRUMENT RANGE)X100 

END RUN 3 

0.1 
12.4 
23.9 

END RUN 2 

0.1 
12.2 
NIA 

END RUN 1 

0.1 
12.3 
NIA 

CALIBRATION GAS PPM 

0.0 
12.5 
24.0 

INITIAL CALIBRATION 

0.1 
12.2 
24.2 

ZERO BIAS CHECKS (SAMPLE SYSTEM-D1RECT)IRANGEXl 00 
SAMPLE ZERO 

NIA 
NIA 

BIAS 
#VALUE! INITIAL 
#VALUE! FINAL 

DIRECT ZERO 
NIA 
NIA 

DILUTION PROBE 
USED ALL CAL 
GASES INJECTED 
TO PROBE TIP ONLY 

BIAS 
#VALUE! INITIAL 
#VALUE! FINAL 

CALIBRATION BIAS CHECKS 
CALIBRATION GAS, PPM NIA 

SAMPLE 
NIA 
NIA 

DIRECT 
NIA 
NIA 



I GALLATIN STEEL COMPANY 

I GHENT, KENTUCKY 

I CALIBRATION ERROR ((INSTRUMENT RESPONSECALIBRATION GAS VALUE)IINSTRUMENT RANGE)X100 

SUMMARY OF SULFUR DIOXIDE CALIBRATIONS 
5/4/2000 - OUTER COMPARTMENTS 

INSTRUMENT RANGE, PPM 30 

CALIBRATION DRIFT 

I 

ZERO BlAS CHECKS 
SAMPLE ZERO I DIRECT ZERO 

CALIBRATION GAS PPM 

0.0 
12.5 
24.0 

END RUN 1 

0.1 
12.7 
NIA 

INITIAL CALIBRATION 

0.0 
12.4 
24.1 

((FINAL CALIBRATION - INITIAL CALIBRATI0N)IINSTRUMENT RANGE)X100 

I I 

NIA I NIA 
CALIBRATION BlAS CHECKS 

CALIBRATION GAS, PPM NIA 

[SAMPLE SYSTEM-DIRECTVRANGEXlOO 

END RUN 2 

0.1 
12.5 
NIA 

SAMPLE 
NIA 
NIA 

END RUN 3 

0.0 
13.2 
24.9 

DIRECT 
NIA 
NIA 

GASES INJECTED 
TO PROBE TIP ONLY 

BIAS I 

.- 
#VALUE! INITIAL 
#VALUE! F l NAL 

- .. -- 

#VALUE! INITIAL 
#VALUE! FINAL 

DILUTION PROBE 
USED ALL CAL 



APPENDIX C 

GASEOUS EMISSION DATA 
SO, and NO, 

- DATAGRAPHS 
NO, - Run 1 ,  Run 2, Run 3 
SO, - Run 1 ,  Run 2, Run 3 

- DATASUMMARY 
5/4/00 1 1 :OO - 5/5/00 00:03 



Wdd 



GALLATIN STEEL OXIDES OF NITROGEN TEST RUN 2 

N O X  COMPARTMENT 7 I 





O'L 

0'8 

-- - 0'6 

- O'OL 





GALLATIN STEEL SULFUR DIOXIDE TEST RUN 3 

I -SO2 COMPARTMENT 7 , ' SO2 COMPARTMENT 19 1 





WSQ1 XON 

- 
W l O L  

- 
1OH 





MASS EMISSIONS EMISSION FACTOR 

RUN 1 1 4.1 25.1 0.2 12.3 0.1 12.61 
RUN 1 
RUN 1 
RUN 1 
RUN1 
RUN 1 
RUN 1 
RUN 1 
RUN 1 
RUN1 
-1 

RUN1 
R l m 1  
R l m 1  
m 1  
R l m 1  
R l m l  
RUN1 
R l m l  
R l m 1  
RUN 1 
R l m l  
RUN 1 
RUN 1 
RUNl 
RVN 1 
RUN 1 
RUN 1 

RUN 1 
RUN 1 
RUN 1 
RUN 1 
PUN 1 

m 1  
RUN 1 

RUN1 
RUN1 
RUN 1 
RUN 1 
RUN 1 
RUN1 
R l m l  

RUN 1 
RUN 1 

RUN 1 
R l m 1  
m 1  
R l m I  
RUN 1 

RUN1 
RUNl 
R l m 1  
RUN1 
RUN 1 
RUN1 

FLOW MEASURMENTS SCFM 
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10 RUN 1 
3.6 RUN 1 
4.5 RVN 1 
2.9 RUN 1 
1.6 RVN 1 
1.3 RUN1 
1.7 RUN 1 
U RUN 1 
21 W 
2.1 W 
ld W 
ld W 
4.1 CALS 
1.1 W 
OJ W 
a1 W 
0.1 CALS 
1 .o W 
7.0 W 
11.6 CAU 
12.4 W 
12.6 W 
12.7 US 
12.7 W 
0.6 US 
2.0 US 
0.6 W 
0.4 W 
0.3 W 
0.3 W 
1.1 W 
1 .9 W 
15 C A S  
1.6 W 
2.1 U L S  
2.7 C U S  
2.6 W 
2.8 W 
2.8 W 
2.3 W 
2.3 W 
22 W 
1.9 W 
1.7 W 
1 .e W 
1.3 W 
13 W 
1 A W 
1.3 W 
12 CALS 
1.1 W 
1.1 W 
1 .o W 
0.6 W 
0.7 W 

CALIBRATION CORRECTIONS CORRECTED PPM VALUES 

I I 

4.1 25.1 02 12.3 0.1 12.6 RUN 1 AVERAGE 

4.1 252 0.1 12.3 0.1 12.6 

4.1 252 0.1 12.3 0.1 12.6 

FLOW MWURMENTS SCFM I MASS EMISSIONS EMISSION FACTOR 
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IWSBl XOI 

- 
'11101 

I - X O N  

- 







TIME 

- 
Yuma)21:53 
Y 4 n m  21:s 

YUmm21:57 

YlROM21:50 

YU1wa2159 

YlROM 22:m 

Y4ncm 22:01 

Y4nmO 22.02 

YlROM 22'03 

yuxxYl22:04 

Y 4 n m  22:M 

Y4RmO 22 06 
94- ?XI7 

Yuma)22&¶ 

YUmm22:W 

ylROM22:10 

Yu20M22 11 

YlROM22 12 

Y(maO2213 

YlROM22.14 

Y4nmO 2215 

YlROM22:16 

YulmO2217 

Y4nmO22.18 

Y4naY)22:19 

Yuma) 22:20 

YlROM2221 

YlROM22.22 

Yuma) 22:23 

Y U m m  m 2 4  

YlROM 2225 

YlROM 2216 

YlROM 2227 

Y U m m  a:28 

YlRMO 2229 
Y m  2230 

Y4RmO 2231 

Y m 2 2 : 3 2  

Y4OWl22:33 

YrnmOt2.24 

Y r n  2 3 5  

Y4EUU2236 

Y r n  22 37 

Y 4 O W  223.3 

Y4RmO 22.39 

Y(maO 2240 

Y 4 R m  224 1 

Y4RLXX) 22 42 

iimm 22:43 

Y 4 W  2214 

Y 4 R O  22 45 
IIu?LXX)22.46 

YUmm 22:47 

51- 22 48 

S I r n  2249 

:OMMENT! 

RUN 3 
RUN 3 

RUN 3 
RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 
RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 
RUN 3 

RUN 3 

RUN 3 
RUN 3 

RUN 3 
RUN 3 

RUN 3 

RUN 3 

RUN 3 
RUN 3 

RUN 3 

RUN 3 

RUN 3 
RUN 3 
RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

RUN 3 

CALIBRATION CORRECTIONS CORRECTED PPM VALUES 

0 1 25.3 0.1 12.3 0 1 12.9 RUN 3 AVERAGES 

0.1 253 0.1 123 0 1  1 2 . g ~  

4.1 25.3 0.1 12.3 0.1 12.9 

0 1 25.3 0.1 12.3 0.1 12.9 

FLOW MEASURMENTSSCFM I MASS EMISSIONS EMISSION FACTOR 

RUN 3 AVERAGES 

27.4 1 30.0 ( 32.2 
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OBSERVED CONCENTRATON PPM CALIBRATION CORRECTIONS CORRECTED PPM VALUES FLOW MEASURMENTS SCFM 
HOX7 SOlN SO2 OUT 

,. 
TIME ,. 

g 2 x g x x  - h, 2 A 8 P e P :: 
Y W  23.45 0.9 12.9 1 .1 -0.1 25.3 0.1 12.3 0.1 12.9 0.9 13.1 1.6 833791 74919 225540 1134250 

- 

MASS EMISSIONS EMISSION FACTOR 

K 

5 
9 

P 
z 2 
8 " " 2 

z 

L 



j 
\ \38 " 

4br-4L+ C?,Pp;re- 
. \ P34C 5 ~ 4 . 2 ~ ~  -7 C , O ~  

( 

, \ r+ o , ~ ~ g ~ ~ / f + /  ( 3 4 . 2 )  
~LE*IR# Q +p/;nb 

I \ Y 3  ;<Jt&\3 2 4 , ? p A b r  C H I  -7 / r s g ; r c / ~ ~ k - z  p m - z a ~ r  

\\9( (h ~ , ? ~ f l . f o \ ! l ~ )  / (~v .8 )  
- - \\% 0\0 0 EJ o g  C h 1  L w q l  

\ \s\  y% 0.003 uo\k> J' ( O. 01 







0 )  ck C( i/ 6 h  8 4  Lcj 
1 # Pf"'-' 

1931 , q j  12.5 50, c L 3  L = P ~ Y ~ Q z -  & 





APPENDIX D 

FLOW RATES 
EPA METHODS 1-4 



GALLATIN STEEL SO, TEST 

Cold Duct 1 
R1 
R2 
R3 

Avg. 

Cold Duct 2 
R1 
R2 
R3 

Avg . 

Hot Duct 
R1 
R2 
R3 

Avg. 

Total 
Flow 

ACFM 
952974. 
962283. 
932043. 
9491 00. 

ACFMD 
93541. 
76467. 
83826. 
8461 1. 

ACFM 
395103. 
4023 13. 
378720. 
392045. 

ACFM 
1,425,756. 

FLOW AVERAGES 

SCFMD 
834555. 
834826. 
831991. 
833791. 

SCFMD 
77357. 
69720. 
77680. 
749 19. 

SCFMD 
2 19690. 
219601. 
237330. 
225540. 

SCFMD 
1,134,250. 

SCFMW 
8461 13. 
85 1927. 
848086. 
848709. 

SCFMW 
78428. 
71 148. 
79183. 
76253. 

SCFMW 
222732. 
224099. 
241921. 
229584. 

SCFMW 
1,154,546. 



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

I/ Volumetric Air-Flow Rates 11 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 1 
5-4-00 
1 

0 
0 

30.03 
192 

201.062 
12 

1.3231 
1 

0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 02  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



I Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax 

I Ambient Air Services, Inc. 

- 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

I/ Volumetric Air-Flow Rates 11 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 1 
5-4-00 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way (904) 964 - 8440 
Starke, Florida 32091 (904) 964 - 6675 fax 

I( Volumetric Air-Flow Rates 1 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 1 
5-4-00 
3 

0 
0 

30.03 
192 

201 -062 
12 

1.3087 
1 

0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

/I Volumetric Air-Flow Rates 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 2 
5-4-00 
1 

0 
0 

30.03 
120 

78.540 
16 

0.3231 
1 

0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 

, Stack Gas Flow Rate (Standard conditions), SCFMD 
i Stack Gas Flow Rate (Standard conditions), SCFMW 
.i 



I Ambient Air Services, Inc. 

I Environmental Consultants 

106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax 

11 Volumetric Air-Flow Rates 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 2 
5-4-00 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  O h  

Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

/ [  Volumetric Air-Flow Rates 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 2 
5-4-00 
3 

0 
0 

30.03 
120 

78.540 
16 

0.3070 
1 

0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way (904) 964 - 8440 
Starke, Florida 32091 (904) 964 - 6675 fax 

I/ Volumetric Air-Flow Rates 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

Gallatin Steel 
Ghent, Kentucky 
Hot Duct 
5-4-00 
1 

0 
0 

30.03 
120 

78.540 
16 

1.1190 
1 

0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

11 Volumetric Air-Flow Rates 

Gallatin Steel 
Ghent, Kentucky 
Hot Duct 
5-4-00 
2 

0 
0 

30.03 
1 20 

78.540 
16 

1.1309 
1 

0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat M % 
Condensate Volume 
Delta t i  (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 

i Stack Gas Flow Rate (Standard conditions), SCFMD 
! Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, lnc. 
Environmental Consultants 

106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

1 Volumetric Air-Flow Rates I 

Gallatin Steel 
Ghent, Kentucky 
Hot Duct 
5-4-00 
3 

0 
0 

30.03 
120 

78.540 
16 

1.1406 
1 

0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



APPENDIX E 

- MOISTURE RUN DATA SHEETS 

- FLOW TRAVERSE DATA SHEETS 

- PITOT TUBES - POST TEST CALIBRATION CHECK 

- THERMOCOUPLE - POST TEST CALIBRATION CHECK 

- GAS METER POST TEST CALIBRATION 
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AAS Inc. AMBIENT AIR SERVICES INCORPORATED 
E M O N M E N T A L  CONSULTANTS 

PRELIMINARY VELOCITY TRAVERSE 

S T m  1.0. I4.2,0' 
BAROMETRIC PRES!kR&, ln .HQ '3 0 . 0 3  
STACK G W E  PRESSURE, h . H $  
WERATORS [oGG(,vj  / P &  7 ,  

f 

SCHEMATIC OF TRAVERSE POINT LAYOU1 



VELOCITY I ;zRY\ M A D  TEWERATURE I 
SCHEMATlC OF TRAVERSE POINT LAYOUT 



AAS inc. AMlllENT AIR SERVICES MCORPORATED 
ENVIRONMENTAL CONSULTANTS 

PRELIHINARY vELOC~TY TRAVERSE 

VELOC I T  Y 1 STACK 
E A D  TEMPERATURE I TRAVERSE VELOCITY STACK I 

W ~ N T  ~EAD T E W E R A T ~  
tium€R 

\ - (bps) ,  i n . ~ $ I  (T,) ,OF 

I g w c  



AAS mc. AMUIENT AIR SERVICES [NCOW'ORATED 
l3NVIROrfMErfr~l.  CONSUI.TANTS 

PITOT TUBE CALIBRATION KEASUREKENTS 

DATE CALIBRATED ' ' DO PITOT TUBE P 7 10 - / 
P i c o t  tube  a s s e m b l y  l e v e l ?  /' ye9 N o  

P i t o t  tube  o p e n i n g s  damaged? Yes ( e x p l a i n  b e l o w )  / No 

a 1 - 1.0 o ( ~ I o o ) , ~ ~  Lo a 1 0 ~  1 3  - 0,s' a ( < S O ) ,  

0, - 0'5 (c5O)  

z - A s i n  y - 0,01 i n . ;  c0.32 / < 1 / 8  i n .  

C a l i b r a t i o n  r e q u i r e d ?  Yes No 



AflS rnc. AMDIEKT AIR SERVICES INCOIU'ORATED 
IWWRONMENTA I. CONSU1,TANTS 

PITOT TUBE CALIBRATION MEASUREKENTS 

DATE CALIBRATED x~/b -0 a PITOT TUBE f T / D  

P i t o c  cube assembly l e v e l ?  Yes No 

P i t o t  tube openings damaged? Yes ( e x p l a i n  below) 1 N O  

Y -  0 " 8 -  -0 O , A - /.02Lf. i n .  - (Pa + Pb) 

C a l i b r a t i o n  required?  Yes / No 



PITOT TUBE CALIBRATION KEASUREHENTS 

P i c o t  t u b e  assembly l e v e l ?  Yes N o 

P i t o t  tube o p e n i n g s  damaged? Yes ( e x p l a i n  be lov)  J No 

z - A s i n  y - 0.018 i n . ;  ~0.32 / <1/8  in. 

u - A s i n  8 - 0.027 i n . ;  <0.08 / t 1 / 3 2  i n .  

P 0.524 i n .  pb 0.525 i n .  c - Q.375'1 
Calibration required? Yes No 



AMBLENT AIR SERVICES, INC. 
106 Amblcnt AJr Way 

Starke, Florlda 

II THERMOCOUPLE CALIBRATION FORM 

Pyrometer Manufactu 

Calibration Toleranax Stack = 15% of value, Filter Box = *5.4*F, Impinger = kTF, Meter = 25.4'F (40CFR Pt 60, App. A Method 5, and 
QA Handbook Section 3.4, Method 5. page 13, Rev. 0)  

(A) Type of calibration system used (B) Reference - Indicated = Difference 

(0 [ jref. temp *F + 460) - (indicated term. 'F + 460) 
loo 

(reference temp. 'F + 460) 1 



POSTTEST DRY GAS METER CALIBRATION DATA (ENGLISH UNITS) 

Test numbers: all - Date: 5-1 6-00 Meter Box number: . . 3 

Barometric Pressure: 29.89 inches Hg. Dry Gas Meter Number: --- --. 3 Pretest Y: - - 0.99 - 

Plant: Gallatin Steel Location: Ghent, KY 

manomtr Wet test Dry gas Wet test I 

I I 
setting meter meter meter Inlet Average Time 1 Vacuum 1 Yi 

I 

1 1 .oo 
If there is only one thermometer on the dry gas meter, record the temperature under Td 

inches H20 
1.50 
1.50 

Vw= Gas volume passing through the wet test meter, in cubic feet 
Vd= Gas volume passing through the dry gas meter, in cubic feet 
Tw= Temperature of the gas in the wet test meter, degrees farenheit 
Tdi= Temperature of the inlet gas of the dry gas meter, degrees farenheit 

Tdo= Temperature of the outlet gas of the dry gas meter, degrees farenheit 
Td= Average temperature of the gas in the dry gs meter, obtained by the 

average of Tdi and Tdo, degrees farenheit 
DH= Pressure differential across orifice, inches H20 

Yi= Ratio of accuracy of wet test meter to dry gas meter for each run. 
Y= Average ratio of accuracy of wet test meter to dry gas meter for all three runs; 

tolerance = pretest Y pluslminus 0.05Y 
Pb= Barometric pressure, inches Mercury 

Time= Time of calibration run, in minutes. 

cu.ft. 
11.066 
12.61 1 

cu.ft. 
11.362 
12.949 

deg F 
84.25 
85.25 

deg F 
107.5 
109.5 

deg F 
88.0 
89.5 

deg F 
97.75 
99.50 

minutes 1 inches Hg 
14.73 
16.77 

12.0 1 0 .996  
12.0 / 0.9956 

, 



APPENDIX F 

- PRODUCTION DATA 

- TEST NOTIFICATION LETTER 
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Gallatin Steel Company - Heat Data for May 4, 2000 

Delays Over 10 Minutes 1 /"resting l(170 min above 

Date 

Heat Number 

Start of Heat - Power On (time) 

1st Charge (time) 

2nd Charge (time) 

Power On Time (min.) 

Tap Time 
p--~ 

Tap to Tap (minutas) 

Total Swap Weight (pounds) 

Charge Carbon (pounds) 

Charge Lime (pounds) 

Dolo Lime (pounds) 

Liquid Steel Tons 

Run Time (minutes): 

Tons per Hour 

Run 2 

5/5/00 

A13564 

16:32 

1552 

0:OO 

50 

17:29 

61 

395700 

1201 

7617 

2722 

181.3 

ended at 
22:45 

which was 

Run I 

5/4/00 

A13562 

1252 

12:48 

0 

49 

1359 

59 

391 800 

1209 

7611 

2712 

180.0 

includes 
extra 

20 minutes 
20 min. 
prior to 
expected 

delayed due 
to lance ] 
problem) I 

Run 2 

5/5/00 

C13219 

17:23 

16:37 

0:OO 

48 

18:22 

52 

397400 

1202 

7615 

2718 

185.0 

for 
expected 

end of heat) 

t 

Run 1 

5/4/00 

C13217 

13:44 

13:07 

0:OO 

47 

14:45 

45 

404000 

1223 

7825 

2713 

185.0 

1 

Run 2 

5/5/00 

A13565 

18:24 

17:40 

0:OO 

48 

19:17 

55 

397900 

1214 

7603 

2714 

178.1 

lend of heat ] 1 -  

Run 1 

5/4/00 

A13563 

14:38 

14:ll 

0:OO 

48 

15:37 

51 

401 300 

1217 

7617 

2722 

179.7 

((Heat was I 

1255 to 15:55 

544.7 

180 

182 

!&cQ 
16:30 to 19:15 

544.4 

165 

198 

Run 3 

5/5/00 

A13566 

20:16 

19:36 

0:00 

49 

21:09 

56 

417700 

1207 

761 1 

2706 

193.5 

Run 3 

5/5/00 

C13221 

21:08 

20:21 

0:OO 

47 

22:07 

58 

423500 

1213 

7406 

2700 

185.0 

!3Ul.3 
20:15 to 22:45 

562.6 

170 

199 

Run 3 

5/5/00 

A13567 

22:07 

21 :46 

0:OO 

64 

1 :24' 

196' 

409300 

1207 

7603 

2708 

184.1 

Average 

Melt 

TonslHou 

193 



RUN 1. 
1255 
13-10 
13.25 
13:40 
13:55 
14:lO 
14.25 
14:40 
14:55 
15:lO 
1925 
15.40 
15 55 

RUN 2: 
11330 
16:45 
17:00 
17:15 
17.30 
17:45 
18:OO 
18.15 
18:30 
18 45 
19'00 
19.15 

RUN 3. 
20 15 
20.30 
20.45 
21.00 
21 15 
21:30 
21 45 
22.00 
22:15 
22:30 
22:45 

Gallatin Steel Company - Fan Amps, Damper Positions and Furnace Static Pressure Readings for May 4, 2000 



Damper Legend 

C Shell water cooled damper 

C Shell slag damper 

A Shell slag damper 

A Shell water cooled damper 

LMF roof 

LMF dilution air 

Ladle tearout 

Ladle drying 

Ladle dump 

Ladle preheat 

C Shell canopy 

A Shell canopy 

Caster canopy 

Tundish deskull 







,05/04/OOMA~AHEL,IC CHECK SHEET EPA TEST.doc 

MONTH MAGNAHELIC CHECKS YEAR 

i 
TIME 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 

lRn DATE a 
5 1 4  /cro 

1i&$$ 
7 . h  
(11.9 
d.9 

7 , O  
7 . 5  
7 2  
7,s 
7. a 
flcw*i ~4 

7.6 
7 .S 
7 . 9  
7.2 
I 0  
7 3 
7. < 
75 
7.0 
-1.0 
qra 
%O 
L. 5 
'7.5 

DATE 
/ I 

16; CS 5 
6 3 
6,s 
6,6 
6.q 
7. 0 
7,3 
7,0 
7 0  
4 3  
'7, Q 
6,s 
7.0 

7.0 
687 
6 5  
7D 
7,2 
3,O 
6,s 
6.5 
6 3 
7.2 
6 9 
7, o 

PRESSURE 

DATE 
I I 

1 7 ; ~  
7 ,O 

6 5  
6.2 
7,o 
7 do 
7,6 
3.2 
7,2 
7.0 
7,O 
6 .6  
ae& r ., 

7.5  -J 

7 $0 
6.9 
7,s 
7.9 
7 5 
7 , Q  
7.0 
7. a 
7.5 
6 .a 
7 , 5  

DIFFERENTIAL IN 

DATE 
I I 

1W5 
?,b 

6,s 
6,s 
7.0 
7 ,O 
7 ,5 
7.0 
7. 0 
y1 Q 
7 , o  
7,O 
7,% 
r7#5 

COMPARTMENTS 

DATE 
I I 

\ 7 1 3 ~  
7 , O  
6.5 
7 , O  
7,b 
3.0 
7,s 
7 , O  
7.0 
6.9 
7 ,O 
6.6 
3.0 

7 ,O 7 ,O 

DATE 
I I 

,/ '7,' YL? A 

7 /  i 
c ( L ? ~ ~  l . ~ q  

7 3  
J 

Z 3 
?ay 
71 '3 
7. 6 
71  7 
7,s- 
7,ir 
7, I 
7# 5- 

b.7 
7.3 
7.5 
7'5 
6 .q 
9,s 
7 ,o  
7.5 
6.3 
TI$  

DATE 
I I 

18:oo 
7,Q 
h.5 
6.7 
7.0 
7,o 
7.5 
7.6 
3. 0 
7.0 
3 .o 
6 ,6  
3.0 

6,s 
c\R~~l\iprw 
T16 
7,5 
7. o 
3.0 
qI5 
$ .o 
6.5  
3,s 

6'. ,Y 
Z '-1 
71 7 
7.7 
6, IY 
7,1 
7.5' 

0 
TiN 
71 7 

45 
3 ,Q 

J- 
7,O 

cI-I'N~ . 
3.0 
7.3- 
7# S 

6. s 
3.5 



05/04/00MAGNAHmJC CHECK SHEET EPA TEST.doc 

MAGNAHELIC CHECKS 

Rwnz & % 
g DATE DATE 5 / q  lob I 1  

TIME \%I, r s 
1 'E,Q 
2 6.5 
3 -;pr q 

4 7.2 " 6 .  % 
5 3,5 6 @ 9 
6 7.9 7, 1 
7 q.5 
8 ? .S 2: ? 
9 1.3 6, 7 
10 7,5 A 

1 1  71 'O iL.5 
12 385 
13 7 4 5 .  

14 3 4  Q 

15 6 , 6  
16 7 8 2  

17 7,s 7,s 
18 7,s  7,O 
19 621 Ct4 
20 9, 0 
2 1 ?. & I can&-< 
22 q.9 7, C 
23 6 . 5  / ,  

24 74 5 7, & 

DIFFERENTIAL IN 

DATE 
I 1  

/'7;0o 
'6,  P 

7.0 
7' ( 

7,s 
743- 
78 0 
7 r  0 
L4 6 
71 1 
? ,3  
7,O 
6.6 

zl; 
7 L 

a 

A * 
17.1 

7 . 4  
6,a 

PRESSURE 

DATE 
1 1  

p:W 
7,o 

I 

6,d 
6 . 2 ~  
7cO 

c !am ~ c d  d~ 

7,O a 
7, 1 
7, 1 
7, % 
b ~ l  
7. 4 
?,3 
70 

?,3 
7di 
Z"1 

6.4 
7.1 
7,6 
6 4 -  

CoMPARTAEN'rS 

DATE 
1 1  

/9:K 
7, o 
6 7 

7~ 0 
7 d  1 

71 6- 
7,5  
t (Qdk;rG 

7' ,.i' 
20 
z,q 
Z6 
7, a- 
G. 4 
Z q  
7,7 
Z \C 
6.4 
71 (3 
7 3  
71 9 
6' 6 
z-7 

DATE 
1 1  

DATE 
1 1  



05/04/00MAONAHELIC CHECK SHEET EPA TEST.doc 

I MONTH MAGNAHELIC CHECKS I YEAR 
- - - - 

R N ~  3 PRESSURE DIFFERENTIAL IN COMPARTMENTS 

DATE 
5 / q / o o  

TIME 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

DATE 
I 1  

a; IS 
d,5 
6 .a 
6,s 
6 ' 6  
6 3  
7 , o  
3,O 
T O  
6,7 
6,7 
6,a 
&$ 
'7.0 
6,s 
6,2 
3,o 

~ ) ~ t ,  

7,5 
6.5 

DATE 
I 1  

30 :30 
cl uh,,.~~, 

6.5 -J 
6 , 6  
6 . 6  
6 3 
7l 9 
T O  
3,o 
6 3 
7,o 
6,s 
7,O 
7 , O  
6,s 
6 2  
3,o 
3,O 

2: $ 
20 
21 
22 
23 
24 

6 , s  

7 9 
6,O 
3,0 

?A 
3, 1 
7- 3 
6,o 
3 3  

DATE 
I I 

zmxs 
6.5 
6 2  
6,5 
6, s 
6,6 
%% 
7 , O  
?do 
6 3  
6,7 
6 3  
6,7 
7'0 
6 5  
6.5 
7,o 
7, 0 

C ~ ~ I N Q  

6.5 
6.9 
7, Q 
762 
6 ,O 
6 . 2  

DATE 
I I 

a \ i m  
7 -0 
6.5 

CI -, 
7 .0  " 
7 ,O  
7 , 5  
7.5  
7 s  
7,4 
7, Y 
7 , O  
%a 
3,s 
7.0 
6.8 
7, a 
3,s 
7 , ~  
6.6 
Y l 0  
7. a- 
7 .5  
6 2  
q1 5 

DATE 
I I 

21: 1s 
6,s 
6, s 
(,,s 
6 3  
7,Q 
3,Y 
?,O 
7.0 
6.0 
6 ,% 
6 5  
T O  
7,O 
6, % 
6. s 
7,o 
7'0 
7,o 
6.5 

DATE 
I 1  

6,5 

"75 
J 

6.2 
7.5 

21:3o 
6,8 
7,2 
65 
6,7 
6.7 

7.0 
7 , O  
7 ,O  
3,o 
&,6 
3 . 2  
733 
6.53 
6,5  
7.0 
7 ,O  
To 
6,s 

a \ ;  L)5 
7.0 
6,s 
6.8 
6,0 
7.0 
?I ,Y 
7, Q 

3,O 
7 
7.0 
6,s 
? t o  
7 , 2  

-- 6 ~ -  
6 5  
7, Q 
7,0 
7 ,  a 
6.6 - 

6.7 
3, o 
7,5 
6 , O  
7 . 2  

3,O 
7 , O  
70s 
6.a 



05104100MAGNAHELIC CHECK SHEET EPA TEST.doc 

I MONTH MAGNAHELIC CHECKS I YEAR I 
I 
% 

TIME 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 

I I 

&3 

DATE 
51 q I00 

aa: zm 
"7 .o 
6 ,s 
6,Co 
6 ,% 

6 ,% 
y1'3 
7 2  
T O  

C \ ~ O  

7.0 
6 tCB 

7#3 
7,2 
6 
0 ,5 
3,0 
7 , a  
7.0 
4, ,S 
6,s 
3'0 
9 5  

2 3 6 ,o ~3 a 

DATE 
I I 

a a*. 15 

6.0 
( 2 3  
(133 
6,s 
TI 3 
7 .(3 

7,o 
6 , 8  
6,8 
b,5 
710 
7.0 
6 5 
6.2 
6 ,% 
T O  
3.0 
6.5 

5 t:? 

PRESSURE 

DATE 
I I 

2% : 30 
63 
6 .Y  
6,s 
6,8 
7,  Q 

7,s 
7, 0 
y1 0 
6 ,% 

7 , o  
6 5 

7.Q " 
3.0 
6.8 

7 4  2. 
3.5 
3, a 
6 .S 
7 , O  
7, 0 
7,s 

DIFFERENTIAL IN 

EWD 
DATE 
I I 

22%. 45 
7 ,G 

6 !5 
'7,o - 

7, o 
7a  
7,5 
7 .  o 
7 , O  
7.0 
70 
6 5  
340 
7.0 
6.8 
6 A5 
?,a 
vla 
7.0 
6 . 5  
6 . 5  

7. 0 
7,s 

COMPARTMENTS 

DATE 
I I 

23 ;oc 

-- 

DATE 
I 1  

DATE 
I I 



STEEL ' 

Mr. Gerald Slucher 
Source Sampling and Data Management 

Section 
Technical Services Branch 
Division for Air Quality 
803 Schenkel Lane 
Frankfort, KY 40601-1403 

RE: Gallatin Steel Company, Warsaw, KY, ID # 079-1380-0018 
Permit Number F-96-009 (Revision 1) 
Compliance Test Protocol for Emissions Testing 

Dear Mr. Slucher: 

Gallatin Steel's air testing firm, Ambient Air Services, Inc., is scheduled to be at Gallatin 
Steel the first week of May to conduct emissions testing on emission point E l  (01) for NOx and 
SO,. In accordance with the conditions in our permit, we are not required to conduct testing for 
VOC, PM, CO, and lead emissions this year based on our test results for the last two years 
(1 998 and 1 999). 

The protocol submitted to your attention on January 7, 1998 will be followed for the 
testing of NOx and SO, with the following listed changes. 

1) For NOx, three runs each of 3 heat cycles in duration will be performed with the inlet 
probe being positioned in the discharge plenum of the baghouse. 

2) For SO,, in order to obtain statistically valid sampling of levels in the baghouse 
(since there is not homogeneity in the baghouse), we will be testing compartments in 
pairs (instead of testing one single compartment) over a total of four runs, each run 
consisting of three heats. We are requesting to test 8 of the 24 compartments 
during the four runs, two compartments tested during each run. The results of the 
sampling will provide more accurate information and will produce an average ppm 
level for the baghouse emissions. Please note that 40 CFR 60 supports and 
addresses multiple measurement sites for correctly testing particulate emissions. 
This same logic is also applicable to SO, emissions, and supports the use of an 
"alternate" method to produce more accurate results. 

The performance testing is tentatively scheduled to begin on May 5 and we will provide 
you with notification of the exact test date and start time at least 10 days prior to the testing. A 
source testing report which presents the results of the performance tests will be submitted to 
the DAQ within 45 days after the completion of the fieldwork in accordance with the permit. 

PHONE ,606.567.3 1 0 0  F A X  606.567.3 165 



~ a r c h . 3 1 ,  2000 
Page Two 

If you have any questions or comments, please contact me at the address below or by 
telephone at 606-567-31 41. 

Sincerely yours, 

Valerie A. Hudson, P.E. 
Process Manager - Environmental Systems 

cc: Dan Gray, DAQ 
John Allen, DAQ-Regional Office 

/ ~ o e  Cooksey, Ambient Air Services, Inc. 



COMMONWEALTH OF KENTUCKY 
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 

DEPARTMENT FOR ENVIRONMENTAL PROTECTION 
DIVISION FOR AIR QUALITY 

803 SCHENKEL LN 

FRANKFORT KY 40601-1 403 

May 5,2000 

Ms. Valerie Hudson 
Manager, Environmental Systems 
Gallatin Steel Company 
US Highway 42, Route I, Box 320 
Ghent, Kentucky 4 1045 

RE: ID# 079-1380-00 18 
Permit # F-96-009 (Revision 1) 

Dear Ms. Hudson: 

The Division acknowledges the receipt on April 5,2000, of the test protocol for emission point - -. . 
El (01). The Division has reviewed the protocol and concurs that the appropriate test methods are 
being utilized. 

If you have any questions regarding this matter, please contact me at (502)573-3382, Extension 
324. 

Metallurm Section 
Permit ~e&iew Branch 

FEFIAJW 

cc: William A. Clements / Regional Office 
Source file 1 5 

Printed on Recycled Paper 6% An Equal Opportunity Employer M/F/D 



APPENDIX G 

PROJECT PARTICIPANTS 



PROJECT PARTICIPANTS 

AMBIENT AIR SERVICES, INC. 

Joe Cooksey 
Earl Coggins 
Melvin Petit 

GALLATIN STEEL 

Valerie Hudson 
Joe Dougherty 

STATE OBSERVER 

Gerald Slucher 



March 31, 2000 

Mr. Gerald Slucher 
Source Sampling and Data Management 

Section 
Technical Services Branch 
Division for Air Quality 
803 Schenkel Lane 
Frankfort, KY 40601 -1 403 

RE: Gallatin Steel Company, Warsaw, KY, ID # 079-1380-0018 
Permit Number F-96-009 (Revision 1 ) 
Compliance Test Protocol for Emissions Testing 

Dear Mr. Slucher: 

Gallatin Steel's air testing firm, Ambient Air Services, Inc., is scheduled to be at Gallatin 
Steel the first week of May to conduct emissions testing on emission point E l  (01) for NOx and 
SO,. In accordance with the conditions in our permit, we are not required to conduct testing for 
VOC, PM, CO, and lead emissions this year based on our test results for the last two years 
(1998 and 1999). 

The protocol submitted to your attention on January 7, 1998 will be followed for the 
testing of NOx and SO, with the following listed changes. 

1) For NOx, three runs each of 3 heat cycles in duration will be performed with the inlet 
probe being positioned in the discharge plenum of the baghouse. 

2) For SO,, in order to obtain statistically valid sampling of levels in the baghouse 
(since there is not homogeneity in the baghouse), we will be testing compartments in 
pairs (instead of testing one single compartment) over a total of four runs, each run 
consisting of three heats. We are requesting to test 8 of the 24 compartments 
during the four runs, two compartments tested during each run. The results of the 
sampling will provide more accurate information and will produce an average ppm 
level for the baghouse emissions. Please note that 40 CFR 60 supports and 
addresses multiple measurement sites for correctly testing particulate emissions. 
This same logic is also applicable to SO, emissions, and supports the use of an 
"alternate" method to produce more accurate results. 

The performance testing is tentatively scheduled to begin on May 5 and we will provide 
you with notification of the exact test date and start time at least 10 days prior to the testing. A 
source testing report which presents the results of the performance tests will be submitted to 
the DAQ within 45 days after the completion of the fieldwork in accordance with the permit. 

R.R. # 1,  B O X  320. GHENT. KY 4 1045-9704 PHONE 606.567.31 00 FAX 606.567.31 65 



Letter to Gerald Slucher 
March 31, 2000 
Page Two 

If you have any questions or comments, please contact me at the address below or by 
telephone at 606-567-31 41. 

Sincerely yours, 

Valerie A. Hudson, P.E. 
Process Manager - Environmental Systems 

cc: Dan Gray, DAQ 
John Allen, DAQ-Regional Office 
Joe Cooksey, Ambient Air Services, Inc. 
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Permit Number: V-99-003 (Revision 2) Page: 2 of 67 

SECTION B -- EMISSION POINTS, AFFECTED FACILITIES, APPLICABLE 
REGULATIONS, AND OPERATING CONDITIONS 

01 (El) 

Description: 

Existing melt shop, consisting of the following: 

Twin-Shell DC EAF & continuous caster 
Ladle and lulldish bricking, deskulling, and brick tear-out 
Shell bricking and brick tear-out 
Two LMF's 
One tundish dryer, 1.5 MMBtuh 
One ladle dryer, 8 MMBtu/lx 
Three ladle preheaters, 10 MMBluAr, each 
Two tundish preheaters, 10 MMBtu/lv, each 
Two tundish casting nozzle preheaters, 5 MMBtdx, each 
Two stirring stations 
Dump pit for handling used refractory materials 
Scrap cutting from slag pot 
Control Equipment: positive pressure fabric filter baghouse 
Coilstruction commenced: April, 1993 

APPLICABLE REGULATIONS: 

A. 40 1 KAR 5 1 :0 1 7, Prevention of significant deteriontion of air quality. 
B. 401 KAR 60:005 40 CFR standards of performance for new sources. Section 3. (1) (dd), 

Standards of performance for steel plants: electric arc furnaces and argon-oxygen decarburization 
vessels constructed after August 17, 1983 (40 CFR Part 60, Subpart AAa). 

C. 401 KAR 59:O 10, New process operations. 

1. Operating; Limitations : 

a. The following raw materials usage rates (including the replacement of the heel) shall not be 
exceeded: Scnp/substitutes: 270 toilsA~eat, Lime: 12 tonsheat, and Carboidsubstitutes: 7 
tonsheat. (Limit on PTE). 



Commonwealth of Kentucky 
Natural Resources and Environmental Protection Cabinet 

Department for Environmental Protection 
Division for Air Quality 

803 Schenkel Lane 
Frankfort, Kentucky 40601 

(502) 573-3382 

AIR QUALITY PERMIT 

Permittee Name: Gallatin Steel Company 
Mailing Address: RR #1, Box 320, Ghent, KY 41045 

is authorized to operate a steel mill and to construct/operate a 
second melt shop with associated equipment and a caster and 
tunnel furnace. 

Source Name: Gallatin Steel Company 
Mailing Address: RR#1, Box 320, Ghent, KY 41045 
Source Location: U.S. Highway 42 West, Warsaw, Kentucky 

Permit Type: Federally-Enforceable 
Review Type: PSD, Title V 

Permit Number: V-99-003 (Revision 2) 

Log Number: 54190,53839, F690 
Application 
Complete Date: November 26,2001 (54190), May 21,2001 (53839), June 23,1998 

W 9 0 )  
AFS Plant ID #: 21-077-00018 
SIC Code: 3312 

Region: CINCINNATI 
County: Gallatin 

Issuance Date: June 22,2000 
Revision 1 Date: August 27,2001 
Revision 2 Date: December 10,2001 
Expiration Date: June 22,2005 

John E. Hornback, Director 
Division for Air Quality 
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Permit Number: V-99-003 (Revision 2) Page: 1 of 67 

SECTION A -- PERMIT AUTHORIZATION 

Pursuant to a duly subnitted application the Kentucky Division for Air Quality hereby authorizes the 
operation of the equipment described herein 111 accordance with the terms and conditions of this permit This 
pennit has been issued under the provisions of Kentucky Revised Statutes Chapter 224 and regulations 
promulgated pursuant thereto and shall become the final permit unless the U.S. EPA files an objection 
pursuant to 401 KAR 52: 100, Section 10. 

The permittee shall not construct, recoi~struct, or inodify any affected facilities witl~out first lnving submitted 
a complete application and receiving a pennit for the planned activity from the permitting authority, except 
as provided in tlis pennit or in 40 1 KAR 52:020, Title V Permits. 

Issuance of tlis pennit does not relieve the pennittee from the responsibility of obtaining any other permits, 
licenses, or approvals required by tlis Cabinet or any other federal, state, or local agency. 

Prior to conmei~cing co~~struction on 02@2), the permittee is responsible for demoi~stmting that 
all BACT requirements for all einission units in the new meltshop have not changed from the BACT 
requirements in F-96-009(Revision 1). If any BACT requirements have changed, the pennittee shall meet 
all new BACT requirements. Additionally, if any parameters changed that affect the nlodeled ambient 
impacis in F-96-009(Revision l), the permittee slnll be responsible for performing additional appropriate 
modeling analyses. 

Gallatin Steel Company, and the adjacent slag processing plant, AFS # 2 1-077-00020, and the 
industrial gas plant, AFS # 21-077-00023, are considered by the Kentucky Division for Air Quality and 
the US EPA Region lV to be one source as defined in 40 1 KAR 5 1 :017, Prevention of significant 
deterioration of air quality (PSD). Each is responsible and liable for their own violations unless there is a 
joint cause for the violations. 
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I ogin 

Chck here for thenext.&o~ on the tour b -- 

PROCESS OVERVIEW 

Gallatin Steel recycles scrap steel to make new hot-rolled steel coils, using a continuous Compact Strip Production or CSP process. Qualitv is 
one of our core business values, and we are IS0  9002 certified. 

Reclaimed metals from sources including junked automobiles, demolished buildings and bridges, railroad wheels and old household 
appliances are delivered to our site via truck, rail and barge. The reclaimed metals are stored in our Scrap Yard until the metals are carried into 
the Melt Shop and charged in a twin-shell electric arc furnace (EAF). 

The EAF melts the scrap steel by striking an electric arc that radiates energy to the scrap charge. 

The molten steel is transferred to the Ladle Metallurgy Facility (LMF). At the LMF, the molten metal is refined by making alloy additions and 



Gallatin Steel: Company - Tour Map Page 2 of 2 

adjusting the ladle temperature. Once the steel meets the required chemistry and temperature, the ladle is taken to the Caster, and positioned 
on the rotating turret. 

The caster pours the steel into a vertical water-cooled copper mold, which forms a shell the required thickness and width of the slab. The shell 
is then drawn down through the cooling spray chamber by rollers, solidifying as it travels. The continuous strand exits at the bottom of the 
machine, and is sheared into slabs of specified lengths, which then enter the tunnel furnace. 

The slabs move through the Tunnel Furnace and into the Rolling Mill, where six rolling stands reduce the slabs to the final thickness at a mill 
exit speed of about 25 mph. 

A Coiler at the end of the line captures and wraps the strip into coils suitable for shipping. The coils are banded, marked, weighed and moved 
to the coil yard for cooling. Coils are cool enough to ship in about 2 days. 

The coils are loaded on trucks, outbound rail cars or river barges for transport to the customer. 
Click here for the next stop on the tour b 

O 2002 G allatm S tee1 Company. All rights reserved. 
u pcoming e vents e xcess I ists G SC t oday 
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MELT SHOP 

The Melt Shop melts the scrap 
charge to liquid steel at the 
required temperature and 
chemical analysis. It uses 
large 
power 

). 

b 

b 

b 

amounts of electric 

The melting equipment 
consists of a twin-shell 
DC electric arc furnace, 
powered by a shared 
set of electrical 
equipment operating at 
up to 850 volts and 
135,000 amps. 

Oxy-fuel burners 
placed at strategic 
locations around the 
furnace supply 
additional energy. A 
lance system is used to 
inject oxygen to 
decarbonize the steel. 
The lance can also 
inject anthracite carbon 
to produce a foamy 
slag. 

When the furnace is 
ready for scrap 
charbing, an overhead 
crane b;ings a 
"clamshell" bucket over 
the furnace top and 
opens the bottom, 
charging the scrap into 
the furnace. 

The process of melting 
a charge of scrap is 
called a heat. The melt 
shop computer system 
identifies each 
production batch with a 
unique heat number. 
To begin melting, the 
single 30" diameter 
graphite electrode is 
lowered into the 
furnace, and an electric 
arc is struck between 
the top and bottom 
electrodes. 

http://www.gallatinsteel.com/tour/MeltShop. asp 
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b The arc is like a captive 
lightning bolt, and 
radiates energy to the 
scrap charge from its 
4000" F core, quickly 
boring its way down 
through the packed 
scrap. During the heat, 
the arc voltase is 

Page 2 of 3 

elements from the steel 
bath. It normally takes 
50 to 60 minutes to 
melt a heat of steel and 
tap the furnace into a 
waitina ladle. 

Tapping necessitates 
tilting the furnace 
forward until liquid steel 
runs out of the tap hole 
into a ladle waiting 
below. The ladle sits on 
the platform of a 
transfer car, which is 
moved into position 
under the furnace. 

b Some steel is always 
left in the furnace. The 
residual amount is 
called a heel. The heel 
protects the bottom 
electrode when scrap 
drops into the furnace 
and helps to maintain 
the furnace 
temperature. 

When the steel in the 
ladle reaches a target 
weight, the furnace 
moves back into its 
level position, and the 
gate is closed. 

b Temperatures and 
samples for analysis 
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operator to show the 
chemical composition 
of the steel. 

b Based on the sample 
results, the operators 
can adjust the 
chemistry to meet 
specifications by 
making alloy additions 
at tap. 

After tap, the ladle of 
steel is lifted to the 
LMF car by crane. 

4 prevlws I next b 

2002 G allatln S tee1 Company. All rights resewed. 
u pcommg e vents e xcess I ~sts G SC today 

http:llwww .gallatinsteel.com/tour/MeltShop. asp 



to: Jerry Slucher 

from: Edd Frazier 

subject: Stack test review 

date: June 8, 2001 

Re: Gallatin Steel 
2 1-077-000 1815 

Please review the attached test report. This test was performed on May 3, 2001, and the 
NOx and SO2 emissions from the baghouse for the EAF were determined. Please inform me of 
your findings when your review is done. 

attachment 



G A L L A T I  N 
STEEL 

I S 0  9002  CERTIFIED 

QS 9 0 0 0  CERTIFIED 

Mr. Edd Frazier 
Permit Review Branch 
Division for Air Quality 
803 Schenkel Lane 
Frankfort, KY 40601 -1 403 

RECEIVED 
May 31,2001 

JUN 4 2001 

RE: Air Emissions Performance Testing - May 2001 
Gallatin Steel Company, Warsaw, Kentucky 
AFS Plant I.D. # 21-077-00018, Permit # V-99-003 

Dear Edd: 

Enclosed is the test report prepared by Ambient Air Services, Inc. for the air 
emissions performance testing conducted at Gallatin Steel Company on May 3, 2001 
for SO, and NOx. 

Data sheets for the baghouse pressure drops, furnace shell pressures, fan 
amperes and damper positions are included in Appendix F of the report with the 
production data. The sulfur content of the charge carbon used during the test was 
0.54%. 

The amount of injection carbon used per heat was requested by the DAQ to be 
collected during the testing and Gallatin Steel considers this information confidential 
information. Gallatin Steel Company requests that this information be afforded 
confidential treatment pursuant to the provisions of 400 KAR 1:060. This information is 
enclosed on a separate sheet and is marked "Confidential Information, Property of 
Gallatin Steel". Gallatin Steel is furnishing the enclosed "Statement of Basis for Claim 
of Confidentiality, Air Emissions Testing" as provided by 400 KAR 1 :060 Section 3. 

If you have any questions regarding the request for confidential treatment of 
information or if you have any questions regarding the test report, please feel free to 
contact me at (859) 567-3141. 

Sincerely yours, 

R.R. 1 Box 320 

Ghent, Ky 41 045-9704 

859.567.3100 

859.567.3165 fax 

www.gallatinsteei.com 

Valerie A. Hudson, P.E. 
Process Manager - Environmental Systems 



EMISIONS TEST REPORT FOR 
SULFUR DIOXIDE AND OXIDES OF NITROGEN 

GALLATIN STEEL COMPANY 
GHENT, XCENTUCKY 

(PERMIT NUMBER V-99-003) 

MAY 3,2001 

AMBIENT tUR SERVICES, INC. 
106 AMBIENT AIR WAY 

STARKE, IUIRIDA 32091 
(904) 9648440 



Ambient Air Services, Inc. of Starke, Florida, has completed the testing described in this report for 

the Gallatin Steel Company, Ghent, Kentucky facility. To the best of our knowledge and abilities 

we certify that all information, facts and test data are true and correct. Information supplied to AASI 

for use in this report from Gallatin Steel is perceived to be accurate and is used as such where 

necessary. 

Test Team Leader: 

Earl D. Coggins 

Project Manager: 
f l  kTlF $+I, 

JO ph L. Cooksey 



GALSTLEAF 

PARTICULATE 

CP 
Theta, min. 
Cold Duct 1 
Asl,ft2 
Ts 1, degF 
Psl, in.Hg. 
DELPl sqrt 
Cold Duct 2 
As2, f t2 
Ts2, degF 
Ps2, in.Hg. 
DELP2 sqrt 
LMF Duct 
As3,ft2 
Ts3, degF 
Ps3,in.Hg. 
DELP3 sqrt 
Furnace A Duct 
As4, f t2 
Ts4, degF 
Ps4,in.Hg. 
DELP4sqrt 
Furnace C Duct 
As5,ft2 
Ts5, degF 
Ps5,in.Hg. 
DELP5sqrt 
Asout, f t2 
Gamma 
Tm , degF 
Ps,in.Hg. 
Pbar,in.Hg. 
Vlc, ml . 
Vm. ft3. 
DELH , in. H20 
C02% 
02 % 
CO% 
N2 % 
Vwstd, f t3 
Vmstd,ft3. 
Bws 
Md 
Ms 

Run #1 Run #2 Run #3 
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GALSTLEAF 

vsl,ft/sec 80.4378262 
vs2,ft/sec 21.6526595 
vs3,ft/sec 20.1347455 
vs4, f t/sec 68.6283503 

vs5,ft/sec 20.3396047 

~ l s t d ,  dscf /hr. 52935706.7 
Q2std,dscf/hr. 5589085.74 
Q3std,dscf/hr. 1170650.62 
~ 4 s t d ,  dscf /hr. 7957958.71 
Q5std,dscf/hr. 5189415.75 
~total,dscf/min 1214046.96 

vs,out ft/sec 0.02794044 

NITROGEN OXIDES 

PPm 
tons/hr 
lb/scf 

lb/hr 
lbs/ton 

Avg lbs/ton 

SULFUR DIOXIDE 

PPm 
tons/hr 
lb/scf 
lb/hr 
lb/ton 

Avg lbs/ton 

Page 2 



1.0 EXECUTIVE SIJMNIARY 

O n  May 3, 2001 emission tests wen= conducted at Lhe Gallatin Steel mill located in Warsaw, 

Kentucky. The emission testing was conducted in accordance with the requirements listed in the 

Kentucky Department of Environmental Protection, Division of Air Quality, PSD Permit V-99-003. 

h accordance with Permit V-99-003 Gallatin Steel was required to test for NO, and SO, emissions. 

Based on results from testing conducted in 1998 and 1999, testing was not required for VOC, PM, 

CO and lead emissions. The results from this test indicate compliance with the NO, and SO, pennit 

limitations. Table 1 summarizes the results of these testing efforts. 

TABLE 1 

I SUMMARY OF EMISSION TEST RESULTS I 
GALLATIN STEEL COMPANY - WARSAW, KEWUCKY MILL 

GHENT, KENTUCKY 

May 3,2001 

EMISSION 
POINT 

- C - U b  

EAFICASTER 
LMF Baghousc 

Emission Point 
El (01) 

PARAMETER 

Sulfur Dioxide (SO3 

Oxides of Nitrogen 

PERMIT 
LIMIT 

0.20 Ibdton 
40 lbs/hr. 

0.51 lbdton 
102.0 Ibs/hr. 

TEST 
RESULTS 

0.18 lbs/ton 
33.70 lbdhr. 

0.075 lbdton 
14.19 lbs/hr. 
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2.0 INTRODUCTION 

On May 3, 2001 Ambient Air Services, Inc. conducted air emission testing at Gallatin Steel 

Company's, Ghent, Kentucky mill. Prior to starting these tests, Kentucky Department of 

Environmental Protection personnel were notified of the testing schedule and provided a testing 

protocol for review. A copy of the Notification Letter is included in the Appendix section of this 

report. 

Testing methods and time duration are summarized in Table 2. 

TABLE 2 

SUMMARY OF TESTING METHODS 

GALLATIN STEEL COMPANY 

GHENT, KENTUCKY 

MAY 3,2001 

Sulfur Dioxide - El (01) I Method 6C I 3 runs, 3 heats each, 
2 compartments tested 

POLLUTANT-SOURCE 

simultaneously per run 

Oxides of Nitrogen - El (01) 

EPA REFERENCE METHOD 

Method 7E 

TIME DURATION 

3 runs, 3 heats each 
All tests conducted in 

Compartment 7 



3.0 PROCESS DESCRIPTION 

At the Ghent, Kentucky facility of Gallatin Steel, the overall objective is to reclaim scrap steel of 

various forms, refining this material to create rolled steel coils. This type of mill is commonly 

referred to as a "mini" mill. The particular aspect of this mill examined by these testing efforts were 

the Electric Arc Furnace (EAF) operations. The EAF by introducing heat primarily in the form of 

an electric arc provides the energy necessary to melt the scrap steel. Once melted and refined, the 

furnace is tapped and the product is transferred to the casterjtunnel furnace to be formed into rolled 

steel. To control the amount of particulate escaping from the melt shop building, during all 

operations, a baghouse filter system is employed. This system exhausts the furnace directly through 

fourth hole and canopy hood ducts. 



4.0 GASEOUS EMISSION SAMPLING 

4.1 Methodology 

Continuous instruments were used to measure SO, and NO, emissions. The arc furnace shop sample 

was obtained from the baghouse. A dilution extraction system was utilized to convey the sulfur 

dioxide sample gas to the sulfur dioxide analytical instruments. A fully extractive system was 

utilized for the NO, instrument. The sample was obtained from a representative middle point among 

the bag filter banks on the clean side of the baghouse. The sample probe for the NO, instrument was 

positioned in Compartment 7 of the baghouse for the duration of the test. The probe for the SO, 

sample was positioned in 6 different compartments, 2 per test run. 

Gaseous emission sampling consisted of three runs, each run covering three furnace "heats". 

Utilizing the flow rates (SCFM) measured duringeach run, mass emissions were calculated in lbs/hr. 

and in lbs/ton; 

As described in the test protocol, in order to sample a maximum number of compartments per test 

run, two SO, instruments were utilized. The sample probe for each instrument was positioned in 

separate compartments. Thus, a total of six compartments were tested for three heats each over the 

test period. The compartments were selected so that one inner and one outer compartment were 

sampled during each run. The compartments were randomly selected. 

Historically all SO, measurements were conducted in Compartment Number 7. This originated at 

the request of the State of Kentucky. Compartment 7 was selected by the State due to the location 

of the installed CEMS probe. Through a baghousE consultant, Gallatin learned that the sulfur 



dioxide may be different in concentration in different compartments within the baghouse. This 

stratification is due in part to the design of the duct work and fan configuration. 

As can be seen in the results summary, SO, concentrations vary considerably from compartment to 

compartment within the baghouse. In order to achieve a more statistically valid average, 

compartments were selected so that one "inner" and one "outer" compartment were sampled per test 

run. The inner and outer compartments were selected to achieve a cross-sectional average of all 

compartments based on engineering judgements. 
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Data Recording 

The primary data recorder was aTelog Model 33 14 electronic data recorder which is based on micro- 

processor technology. This recorder interrogates each analytical instrument signal on a once-every- 

one-second basis and for this test was instructed to accumulate 60 of these one-second readings and 

store the average into recorder memory. The data bank consists of a series of one minute averages. 

In retrieving the data from the computerized database, scaling factors were entered to reflect the 

appropriate calibrations which occurred immediately before and after collecting the data set of 

current interest. The analysis of SO, gaseous species was carried out as follows: 

Sulfur Dioxide 

Sulfur Dioxide concentrations were determined by EPA Method 6C. Two Thermo Environmental 

Instruments (TEI) Model 43H instruments were used. EPA protocol calibration gases of SO, in air 

were used at nominal levels of 0,6,  and 12.0 ppm (instrument range 0-15 ppm). Calibrations were 

performed before and after each test run. EPA Method 6C required correction factors were applied 

to the data based on the results of the calibrations. 

Table 4-1 summarizes the TEI Model 43H versus those required by Method 6C. 



TABLE 4-1 

Sampling system bias for I Less than k5% span I k1% of full scale 

SULFUR DIOXIDE SYSTEM PERFORMANCE SPECIFICATIONS 
METHOD 6C VS THERMO ENVIRONMENTAL INSTRUMENTS MODEL 43H 

zero, mid and high gases I 1 

TECO 43H 

+_I% of full scale Calibration error zero, mid 
and high gases 

Calibration Drift I Less than G% of span over I +1% of full scale 

METHOD 6C 

Less than +2% span 

Interference Check 

I I the run period I 

Oxides of Nitropen - Oxides of Nitrogen were measured using EPA Method 7E. Table 4-2 relates 

the required performance specifications of Method 7E to those presented by the manufacturer of the 

Less than +7% of Method 6 
result 

TEI Model 10s used in these tests. The instrument was calibrated over a nominal range of 0-100 

NO < 3 ppb 
M-Xylene <2 ppb 
H20 < 2% of reading 

Results from the test are expressed in mass per unit time with all NO, converted to the species NO,. 

At the beginning of the test series zero gas plus two calibration gases were used to perform 

calibration checks. At the conclusion of each of the three runs, zero gas plus one calibration gas was 

4 
I 

used as a calibration check. 



TABLE 4-2 

OXIDES OF NITROGEN SYSTEM PERFORMANCE SPECIFICATIONS 
METHOD 7E VS THERMO ENVIRONMENTAL INSTRUMENTS MODEL 10s .' 

11 I METHOD 7E I TECO 10s 

Flow. Moisture, Oxvgen and Carbon Dioxide - In order to convert concentration values of parts 

per million NO, and SO, into pounds per hour it was necessary to determine the effluent flow rate. 

The effluent flow rate was determined in accordance with EPA Methods 1-4. 

-- 

Calibration error zero, mid 
and high gases 

Sampling system bias for 
zero, mid and high gases 

Zero Drift 

Calibration Drift 

Since the baghouse exhaust does not meet the criteria of Method 1, the flow was determined on the 

baghouse inlet. Specifically, there are five inlet ducts to the baghouse. Row was measured on each 

of the inlet ducts and added together to get the total flow. All fresh air inlets to the compartments 

tested were blocked during the test. This prevented the influence of dilution air on the gas emission 

concentrations. Figures 4-4 through 4-8 depict the traverse points used. 

In addition to the traverse data, moisture runs were conducted in accordance with EPA Method 4. 

Less than +2% span 

Less than 25% span 

Less than +7% of span over 
the run period 

Less than +3% of span over 
the run period 

Oxygen and carbon dioxide levels were confirmed to be essentially ambient air (0% CO,, 20.9% 0,) 
* 

using Method 3. A fyrite type analyzer' was used for this purpose. - -c:= -- 
- 2  - 

10 

+I% of full scale 

21% of full scale 

Negligible 

+1% of full scale 



-.------ ----- ---I_ - - - -  _ _  ..*- -- ----. - A- 

FURNACE DUCT "A" - DIAMETER = 108.0M, 12 TRAVERSE POINTS 

FIGURE 4-4 

POINT I DISTANCE FROM WALL POlNT ( DISTANCE FROM WALL 1 

FURNACE DUCT "A" TRAVERSE POlNTS 



FURNACE DUCT "C" - DIAMETER = 120", 16 TRAVERSE POINTS 

FIGURE 4-5 

VERTICAL TRAVERSE 11 HORIZONTAL TRAVERSE 
I. 

DISTANCE FROM WALL 

FURNACE DUCT "C" TRAVERSE POINTS -- 
+ --.-.c: a - -- 



LMF DUCT -- DIAMETER = 60.0", 12 TRAVERSE POINTS 

FIGURE 4-6 

U POINT 1 DISTANCE FROM WALL 11 

LMF DUCT TRAVERSE POINTS 



NO. 1 COLD DUCT - DIAMETER = 192", 12 TRAVERSE POINTS 

FIGURE 4-7 

VERTICAL TRAVERSE 11 HORIZONTAL TRAVERSE 

NO. 1 COLD DUCT TRAVERSE POINTS 

* 



NO. 2 COLD DUCT - DIAMETER = 12OU, 16 TRAVERSE POINTS 

11 VERTICAL TRAVERSE A 
POINT DISTANCE FROM WALL I l l  

HORIZONTAL TRAVERSE 

NO. 2 COLD DUCT TRAVERSE POINTS 



4.2 Test Results 

The results of the instrumental testing for gaseous emissions are as follows: 



TABLE 4-3 

I SUMMARY OF OXIDES OF NITROGEN EMISSION MEASUREMENTS 

GALLATLN STEEL COMPANY 
GHENT, KENTUCKY 

RUN 
NUMBER 

EAF/LMF/CASTER BAGHOUSE 
Mav 3,2001 

HEAT 
NUMBERS 

PRODUCTION 

TONS PER 
HOUR 

OXIDES OF OXIDES OF 
NITROGEN NITROGEN 

(as NO,) PERMIT LIMITS 

Minutes pprn Lbd Lbd 
(as NO,) 

h r. ton 

196 1.8 15.4 0.08 

and 

102 lbsh .  

' Time Weighted Average 

Notes: PPM = Parts per Million V.V 
Lbs/Hr = Pounds per Hour 
Lbs~Ton = Pounds per ton cast 

All emissions measurements taken in compartment number 7 (per prior agreementfrequest from State of Kentucky) 

17 



TABLE 4-4 

GALLATIN STEEL COMPANY 
GHENT, KENTUCKY 

i 

4 EAFLMFICASTER BAGHOUSE 

SUMMARY OF SULmTR DIOXIDE EMISSION MEASUREMENTS 

I a May 3,2001 

RUN 
NUMBER 

4 

I PRODUCTION 

HEAT I 
NUMBERS I- 

I HOUR 

I Averages' 1 1 190.35 

' Time Weighted Average 

Notes: PPM = Parts per Million V.V 
Lb/Hr = Pounds per How 
Lbmn = Pounds per ton cast 

Run 1 = Compartments 7 (outer) and 19 (inner) 
Run 2 = Compartments 2 (outer) and 14 (inner) 
Run 3 = Compartments 4 (outer) and 16 (inner) 

TEST 
TIME 

Minutes 

196 

180 

198 

574 

AVERAGE 

LbIHr 

32.4 

26.0 

42.0 

33.70 

LbEon 

0.18 

0.13 

0.22 

0.18 

INNER 
COMPARTMENT 

so2 
ppm 

3.20 

2.67 

4.55 

3.50 

OUTER 
COMPARTMENT 

so2 
LbMr 

39.7 

30.2 

52.6 

41.13 

ppm 

2.03 

1.93 

2.72 

2.24 

Lb/Hr 

25.2 

21.8 

31.5 

26.27 



4.3 Testing Compromises 

During performance of the velocity measurements of the baghouse inlet ducts, Ambient Air 

personnel encountered a port location error on Furnace " A  duct. Although the ports were located 

at positions 90 degrees from each other, one of these ports was located too close to Furnace Duct "C" 

and therefore inaccessible. After performing a traverse across the only accessible port on Furnace 

"A" duct, it was apparent that the velocity measurements were so similar as to negate any concerns 

of flow stratification. This test compromise at the time of the test and in the opinion of the test team 

would not affect the integrity of the test data and therefore testing was not halted. 



APPENDICES 

APPENDIX A - Sample Calculations - Gaseous Emissions 

APPENDIX B - Instrument Calibration Data - Baghouse Testing 

APPENDIX C - Gaseous Emission Data - Baghouse Testing 

APPENDIX D - Flow Rates 

APPENDIX E - Field Data Sheets 

APPENDIX F - Production Data, Test Notification Letter 

APPENDIX G - Project Participants 



APPENDIX A 

SAMPLE CALCULATIONS 



Gaseous Emissions Sample Calculations 

I. Concentrations as calculated from method 6c 

A. Co, Average of initial and final system calibration bias check responses for the zero 
gas, ppm. 

Run 1, SO2 
Co = (0.0+0.0)/2 = 0.0 

B. Cm, Average of initial and final system calibration bias check responses for the upscale 
calibration gas. 

Run 1, SO2 
Cm = (5.9+5.9)/2 = 5.9 

C. Cma, Actual concentration of the upscale calibration gas ppm. 

Run 1, SO2 - 5/3/01 @ 093 1 (Point 1 of Run 1) 
C = 1.61 

D. Cgas, Effluent gas concentration, dry basis, ppm. 

Run 1, SO2 
Cgas = (Cbar-Co)(Cma/(Cm-Co)) 

= (1.61-0.0) x 5.9/(5.9 - 0.0) 
= 1.61 

Example: Mol. Wt. = 64, ppm = 1.61, flowrate = 121875 SCFMD 

IV. Emission Rates (Iblton) 

Lblton = (inner SO, lbs/hr. + outer SO, lbs/hr.) 12 1 (tons per hour produced) 
= (19.9 + 18.2) 1 2  I 184.8 
= 0.10 

Note: The average of the inner and outer SO, emissions was used as the reported pounds per hour 
emitted. * 



Ambient Air Services, lnc. 

Environmental Consultants 

106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax 

1 EXAMPLE CALCULATIONS 

Plant 
Location 
Stack 
Run Date 
Run Number 

1. Stack Pressure, PS 

PS= PB + (PG i 13.6) 

2. Meter Pressure, PM 

PM= PB + (DH i 13.6) 

DH= 1.741 

PM= 29.87 

3. Volume Water Vapor, VWV 

VWVr 0.04707 x VC 

4. Metered Volume corrected 
to standard condition, Vstpd 

Vstpd = 17.65 x VM x PM x Y 
TM 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 1 
5-3-01 
1 

Where: PB = Barometric Pressure, inches Hg 
PG = Static Pressure, stack, inches 

H20 

Where: DH = Average meter orifice pressure 
differential, inches H20 

Where: VC = Volume condensate, liquid 
volume plus gain in silica gel 
weight, grams 

Where: VM = Metered volume, meter 
conditions 

PM = See equation 2 
TM = Temperature of meter, 

degrees Rankin 
Y = Meter correction factor 

Vstpd = 62.442 



106 Ambient Air Way 
Starke, Florida 32091 

Ambient Air Services, Inc. 
Environmental Consultants 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

EXAMPLE CALCULATIONS - CONTINUED I 

Plant Gallatin Steel 
Location Ghent, Kentucky 
Stack Cold Duct No. 1 
Run Date 5-3-01 
Run Number 1 

5. Total Volume of sample, VT Where: VWV = See equation 3 
Vstpd = See equation 4 

VT = VWV + Vstpd 

6. Fraction water vapor in gas Where: VWV = See equation 3 
stream, W VT = See equation 5 

W= VWV + VT 

7. Fraction Dry Air, FDA Where: W = See equation 6 

8. Molecular Weight of stack 
gas, dry, MD 



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax 

EXAMPLE CALCULATIONS - CONTINUED 

Plant Gallatin Steel 
Location Ghent, Kentucky 
Stack Cold Duct No. 1 
Run Date 5-3-01 
Run Number 1 

9. Molecular weight of stack Where: MD = See equation 8 
gas, stack conditions, MS W = See equation 6 

FDA = See equation 7 
MS= (MD x FDA) + ( I8  x W) 

10. Specific Gravity of Gas, 
relative to air, GS 

Where: MS = See equation 9 

11. Velocity of stack gas, feet Where: CP = Pitot Coefficient . 

per minute, U m= Average of the square roots of 
the velocity heads, in. H20 

U=174 x CP x /Ti x TS = Temperature of the stack, 
degrees Ran kln 

PS = See equation 1 
U= 4821.5 FPM GS = See equation 10 



Ambient Air Services, lnc. 
Environmental Consultants 

106 Ambient Air Way (904) 964 - 8440 
Starke, Florida 32091 (904) 964 - 6675 fax 

J L 

EXAMPLE CALCULATIONS - CONTINUED 1 

Plant Gallatin Steel 
Locat ion Ghent, Kentucky 
Stack Cold Duct No. 1 
Run Date 5-3-01 
Run Number 1 

12. Stack Gas Flow Rate, Where: AS = Cross sectional area of stack 
Stack conditions, cfm, QS at sampling location, sq.ft. 

U = See equation 11 
QS= U x AS 

QS= 969420 ACFM 

13. Stack Gas Flow Rate, 
dry, QD 

Where: QS = See equation 12 
FDA = See equation 7 

QD= QS x FDA 

QD= 949306 ACFMD 

14. Stack Gas Flow Rate, STP, Where: QD = See equation 13 
dry, Qstpd PS = See equation 1 

TS = Temperature of stack, 
degrees Rankin 

Q ~ t p d =  881409 SCFMD 

15. Stack Gas Flow Rate, STP, Where: Qstpd = See equation 14 
wet, Qstpw FDA= See equation 7 

Qstpw= Qstpd 
FDA 



APPENDIX B 

INSTRUMENT CALIBRATION DATA 

- Calibration Gas Certificates 
93.8 pprn NO, 
54.2 pprn NO, 
24.9 pprn NO, 
10.21 pprn NO, 
5.94 pprn SO, 
12.07 pprn SO, 

- Calibration Drift/Error 
NO, Compartment 7 
SO, Inner Compartments 
SO, Outer Compartments 

- Field Test Log 



05/21/01 AlOX 09:46  FAX 659 587 3262 GSC S T E E W I N G  

SPECTRA GASES INC. 
.3434 Route 22 Wed Branchburg, NJ 08876 USA ToL: (908) 252-8300 * (800) 932-0624 Fax: (908) 252-0811 
Shipped From: HI Industrial Oriue Alpha, NJ W 6 5  

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE 
PROCEDURE# : $13, 

CUSTOMER: Ambient Air Ssrvice 
SGI ORDER P : 157W 
ITEM# : 1 
P.O.# : 821 00-1 

CYWNDER # : CC18332 
CYLINDER PRES: 2000 PSlG 
COA OUTLET: 860 

CERl7FICAl'ION DATE: 9/7/2000 
EXPIRATION DATE: QrtWoo2 

CERT!FICATTON HISTORY 
DATE OF MEN4 CERTIFIED ANALYTICAL 

COMPONEKT ASSAY CONCENTRATION CONCENTRATION ACCURACY 
Carbon Monoxide 812SMOoO 9.953 m 10.00 pprn +I- 1% 

s n m  J0.W ppm 
Nitric W d e  8/26/2000 10.20 Ppm 1021 pprn +/- 1% 

D16120M1 10.22 ppm 

NOx 10.21 ppm Reference Value Only 

t 
B W C E  N i t n  

PREVIOUS CERTIFICATION DATE$: None 

REFERENCE STANDARPS 
COMPONENT SRM/NTRM~ CVUNOERR C ~ C E ~ R A T I O N ~  

Carbon Monoxide OMIS-1 CC118836 8.93 ppm 
Nitifc CMd8 O M W  CCI 17581 20.16 ppm 

I 

FRED P IKULA 
DATE: QR12000 



05/21/01 I O h '  0 9 : 4 9  FAX 858 587 3262 GSC STEELMhKIHG 

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE 
, PROCEDURE # : 01 

CUSTOMER: . . Gallatin Steel Company 
SQI ORDER.# : 144936 

ITEM# : 2 
PtOA : 72399-1 

CERTIFICATION PATE: 811 o m  
EXPIRATION DAE:  8rl onool 

CYUNOER # : cC109962 
CYLINDER PRES: 2000 P61G 

OU*CLET: 660 

CUYTlFlCATlCJN HISTO-RY 
1 DATE OF 1 M E A N  ' I CERTIFIED I ANALYTICAL 1 

COMPONENT ASSAY CONGEMRATION CONCEN'tWTlON ACCURACY 
, Carbon Monoxlde W 9 9  24.07 pprn 26.1 ppm +/- 1% 

811 O N  Q 26.18 ppm 
~ l t r l c  Odde 6/2/99 24,7Qppm , 24-8 ppm +I- 1% 

8110iQ9 24.88 pprn 

NOx 24.9 pprn Reference Value Only 
-- . . 

. . . . . . .  . . . .  . . . . . . . . . .  . . . . . .  . . . . 

. . . . .  . . . . . . . . .  . . . .  . . .  

... . . . . . . .  . . . . . .  . . . .  . . . . . . . .  . . .  

BALANCE . . . NHragy . . 

PREVI~US CERTIFICATION DATES: None 

REFERENCE STANDARDS 

INSTRUMENTATION 

I I I DAlE(S 
. .CarbohMsnoxids I Hdba  W I D  67042301 1 NDIR 7iwDQ 

Nltrlc Odd8 I Two 10 10AR-34818349 1 Cheml 7RWB9 . . 
. - - ..- .... .-..- ......... -. ............. - . . . . . . . . . . . . . .  . . . .  

I I 
................... -... -. .-...-a . . .  ... ... ..-. . . . . . . . . . . . . . . . . .  _. - .  . . . . . .  

M S  STANDARD WAS CERll$lED ACCORDNO TO THE EPA PRQTOCOL PRqCEDURWL 
00 NOT USE rm6 STANPARD IF THE C\UNDER PREWRE 16 LEsS THAN 160 PUG . . .  

ANALYST.: 
FRED PIKULA 

DATE: 8110189 



05/21/01 ION 0 9 : 4 9  FAX 850 567 3282 GSC STEELMAKIXG 

SPECTRA GASES INC. 
3434 Route 22 West * Bnnchbu~, NJ 08876 USA Tel: (908) 29-9300 (800) 952-0524 F~X:  (m) 252-081 1 

Shipped Fmm: 80 Industrial Orire Alpl'la, NJ 08865 

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE 
PROCEDURE # : G I  

CUSTOMUI: Gallath Steel Cdmpany 
601 ORDER f:  : 144536 
ITEM# : 4 
P.O.# : 72399-1 

CERTIFICATION DATE: sll W Q ~  
EXPIRATION D A m  8/10~2001 

CYLINDER # : CC110128 
~ N D E R  PRES: 2wo PSIG 
CXA OUTLET: 860 

CERTIFICATION HISTORY 
DATE OF MEAN CERTIFIED ANALYnCAL 

, COMPONENT ASSAY CONCENTRATION CONCENTRATION ACCURACY 
I Cahon Monoxide t?Q&lG 64.89 ppm 54.7 ppm +I- 1 % 

Nitric Oxide 53.74 ppm 53.9 ppm +I. 1 YO 

W1 bl0Q 64.16 pprn 

N O x  54 2 PPm Reference Value Only 

BAlANCE N b g  en 

PREVIOUS CERXiFICAnON DATES: None 

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

I COMPONENT S E W  I I . DEEC1OR ) CALIBRATION 1 

ANALYSTr 
FRED PlKULA 

DATE 811 0169 





'iii SPECTRA GflSES INr 
3 
Sh~ppea Horn: tlu lnausrrlal urlve Alpha. NJ 08865 
434 Route 22 West Branchburp. NJ 08876 USA Tel.: (908) 252-9300 (800) 932-0624 * Fax: (908) 252-081 1 1 . . . - -.. . . . . . - . - .  . ... -...- 

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE 
PROCEDURE # : G1 

CUSTOMER: Ambient Air Services 
SGI ORDER # : 160806 
ITEM# : 1 
P.O.# : Verbal 

CYLINDER # : CC20230 
CYLINDER PRES: 1500 PSIG 
CGA OUTLET: 660 

CERTIFICATION DATE: 1 111 312000 
EXPIRATION DATE: 511 312001 

CERTIFICATION HISTORY 
DATE OF MEAN CERTIFIED ANAL WlCAL 

COMPONENT ASSAY CONCENTRATION CONCENTRATION ACCURACY 
Sulfur Dioxide 1 012312000 5.916 ppm 5.94 ppm +I- 2% 

1111 312000 5.966 ppm 

BALANCE Air 

PREVIOUS CERTIFICATION DATES: None 

REFERENCE STANDARDS 

I Suffir Dioxide I GMIS-1 I CC106646 1 24.67 ppm 1 

l NSTRUMENTATION 

I COMPONENT I MAKUMODEL 1 I DETECTOR 1 CALIBRATION 1 SERIAL # 

I DATE(S) 
Sutfur Dioxide Niwlet 560 1 ADL9600109 F l lR 1012412000 

1 I 

THIS STANDARD IS NiST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE €PA PROTOCOL PROCEDURES. 
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG. 

ANALYST: 
FRED PIKULA 

DATE: 1 111 312000 



CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE 
PROCEDURE # : G I  

CUSTOMER: Ambient Air Services 
SGI ORDER # : 0005686 
ITEM# : 1 
P.O.# : 9589 

CERTIFICATION DATE: 4/27/2001 
EXPIRATION DATE: 10/27/2001 

CYLINDER # : CC85129 
CYLINDER PRES: 2000 PSIG 
CGA OUTLET: 660 

CERTIFICATION HISTORY 
DATE OF MEAN CERTIFIED ANALYTICAL 

COMPONENT ASSAY CONCENTRATION CONCENTRATION ACCURACY 
Sulfur Dioxide 6/29/2000 12.12 ppm 12.07 ppm +/- 1% 

4/27/2001 12.03 ppm 

I 

BALANCE Nitrogen 

PREVIOUS CERTIFICATION DATES: None 

REFERENCE STANDARDS 
I COMPONENT I SRMINTRW I CYLINDER# 1 CONCENTRATION 1 

t Sulfur Dioxide I GMIS-1 I CC113875 I 19.78 ppm 

INSTRUMENTATION 

r COMPONENT I MAKwMooEL 1 SERIAL # I DETECTOR I CALBRATloN 
DATE(S) 

Sulfur Dioxide Horiba VIA-510 851221 093 NDlR 4/ 19/2001 

THlS STANDARO WAS CERTIFIED ACCOROING TO THE EPA PROTOCOL PROCEDURES. 

00 NOT USE THlS STANDARO IF THE CYUNOER PRESSURE IS LESS THAN 150 PSIG. 

ANALYST: /7/'. DATE: 4/27/2001 
FRED PlKULA 



GALLATIN STEEL COMPANY 

GHENT, KENTUCKY 

SUMMARY OF NOX CALIBRATIONS 
3-May-01 

INSTRUMEM RANGE, PPM 100 

I 5/3/2001 8:OO I 5/3/2001 13:05 

NIA 
56.2 

I N IA 

CAUBRAVON GAS PPM 
0.0 

CALIBRATION ERROR ((INSTRUMENT RESPONSEGAUBRATION OAS VALUE)/lNSTRUMENT RANGE)X100 

5/3/2001 18:lO 
END RUN 2 

-0.7 
NIA 
53.3 
NIA 
NIA 

INITIAL CAUBRATION 

-0.7 

5/3/01 22:17 
END RUN 3 

-0.8 
NIA 
54.3 
NIA 
NIA 

END RN 1 

-0.7 

CALIBRATION DRIFT ((FINAL CALIBRATION - INITIAL CALIBRATION)/lNSTRUMENT RANGE)X100 

0.0 
93.8 
54.2 
24.9 
10.0 

-0.7 
NIA 
-2.7 
NIA 
NIA 

0.0 
93.8 
54.2 
24.9 
10.0 

-0.8 
NIA 
0.1 
NIA 
NIA 

-0.7 
-1.3 
1.8 
0.5 
-0.2 

-0.7 
N IA 
2.0 
NIA 
NIA 

NIA 
N/ A 
NIA 
NIA 
NIA 

ZERO BIAS CHECKS 
SAMPLE ZERO 

N/A 
NIA 

(SAMPLE SYSTEM-DIRECT)lRANGEXlOO 

0.0 
NIA 
0.1 
NIA 
NIA 

DIRECT ZERO 
NIA 
NIA 

BIAS 
NIA INITIAL 
NIA FINAL ALL CAL 

0.0 
NIA 
-2.9 
NIA 
NIA 

GASES INJECTED 
TO PROBE TIP ONLY 

BIAS 
NIA INITIAL 
NIA FINAL 

CALIBRATION BIAS CHECKS 
CALIBRATION GAS, PPM NIA 

0.0 
NIA 
-1.7 
NIA 
NIA 

SAMPLE 
NIA 
NIA 

DIRECT 
NIA 
NIA 



I GALLATIN STEEL COMPANY 

I GHENT, KENTUCKY 

I CALIBRATION ERROR ((INSTRUMENT RESPONSE-CALIBRATION GAS VALUEMNSTRUMENT RANGE)XlOO 

SUMMARY OF SO2 CALIBRATIONS - INNER COMPARTMENTS 
3-May-01 

INSTRUMENT RANQE, PPM 15 

- - 

CALIBRATION DRIFT 

CALIBRATION GAS PPM 

0.0 
12.1 
5.9 

0.0 
12.1 
5.9 

_I -- - - -- 

((FINAL CALIBRATION - INmAL CALlBRATION)/lNSTRUMENT RANGE)X100 

5/3/2001 12:45 
END RUN 1 

0.1 
NIA 
5.8 

5/3/01 1750 
END RUN 2 

0.1 
NIA 
5.8 

rmZOOl 8:30 
INITIAL CALlBRATlON 

0.0 
12.3 
5.9 

-0.1 
1.5 
-0.1 

5/3/2001 7:10 
PRE RUN 1 

0.0 
NIA 
5.9 

0.0 
12.1 
5.9 

-0.1 
NIA 
-0.1 

J 

NIA 
NIA 
NIA 

ZERO BIAS CHECKS 

0.4 
NIA 
-0.7 

SAMPLE ZERO 
NIA 
N/A 

(SAMPLE SYSTEM-DIRECT)/RANGEXl 00 

0.3 
NIA 
-0.7 

0.0 
NIA 
-0.1 

DIRECT ZERO 
NIA 
NIA 

BIAS 
NIA INITIAL 
NIA FINAL ALL CAL 

0.5 
NIA 
-0.6 

GASES INJECTED 
TO PROBE TIP ONLY 

BIAS 
NIA INITIAL 
NIA FINAL 

CALIBRATION BIAS CHECKS 
CAUBRA'ON GAS, PPM NIA 

-0.1 
NIA 
0.1 

SAMPLE 
NIA 
N/A 

DIRECT 
NIA 
NIA 



I GALLATIN STEEL COMPANY 

I GHENT, KENTUCKY 

I CALIBRATION ERROR ((INSTRUMENT RESPONSE-CALIBRATION GAS VALUE~NSTRUMENT RANGE)XIOO 

SUMMARY OF SO2 CALIBRATIONS - INNER COMPARTMENTS 
3-May-01 

INSTRUMENT RANGE, PPM 15 

CAUBRA~ON  AS  hi 
0.0 
12.1 
5.9 

I CALIBRATION DRIFT ((FINAL CALIBRATION - INITIAL CALIBRATI0N)nNSTRUMENT RANGE)XlOO 

4 

5/3/2001 8:30 

INITIAL CALIBRATION 

0.0 
12.3 
5.9 

C 

5/3/2001 2150 
END RUN 3 

0.0 
NIA 
5.9 

NIA 
NIA 
NIA 

0.0 
12.1 
5.9 

0.0 
12.1 
5.9 

N/A 
NIA 
NIA 

0.1 
NIA 
0.0 

-0.1 
1.5 
-0.1 

ZERO BIAS CHECKS 

NIA 
NIA 
NIA 

SAMPLE ZERO 
N/A 
N/A 

- (SAMPLE SYSTEM-DIRECTYRANGEXI 00 

- - - - - - - 

TO PROBE TIP ONLY 
BIAS 

NIA INITIAL 
NIA FINAL 

L 
CALIBRATION GAS, PPM NIA 

NIA 
NIA 
NIA 

DIRECT ZERO 
NIA 
NIA 

BIAS 
NIA INITIAL 
NIA FINAL 

SAMPLE 
N/A 
N/A 

NIA 
NIA 
NIA 

0.2 
NIA 
0.1 

CALIBRATION BIAS CHECKS 
ALL CAL 

DIRECT 
NIA 
NIA 

GASES INJECTED 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 



I GALLATIN STEEL COMPANY 

I GHENT, KENTUCKY 

I CALlBRA'rlON ERROR ((INSTRUMENT RESPONSE-CALIBRATION GAS VALUE)IINSTRUMENT RANGE)XlOO 

SUMMARY OF SO2 CALIBRATIONS - OUTER COMPARTMENTS 
3-May01 

INSTRUMENT RANGE, PPM 15 

I CALIBRATION DRIFT ((FINAL CALIBRATION - INITIAL CALIBRATI0N)nNSTRUMENT RANGE)XlOO 

CAUBRAllON OAS PPM 

0.0 
12.1 
5.9 

5/3t2001 8:30 
INITIAL CALIBRATION 

-0.2 
12.4 
5.9 

ZERO BIAS CHECKS 

5I3t2001 7: 10 
PRE RUN 1 

-0.1 
NIA 
5.9 

SAMPLE ZERO 
FUA 
NIA 

(SAMPLE SYSTEM-DIRECT)/RANGEX100 
DIRECT ZERO 

NIA 
NIA 

BIAS . 
NIA INITIAL 
NIA FINAL 

5/3/2001 12:45 
END RUN 1 

-0.1 
NIA 
5.7 

ALL CAL 

5/3/01 17:50 
END RUN 2 

-0.1 
NIA 
5.8 

GASES INJECTED 
TO PROBE TIP ONLY 

BIAS 
NIA INITIAL 
NIA FINAL 

CAUBRATION BIAS CHECKS 
CALIBRATION GAS, PPM NIA 

SAMPLE 
NIA 
NIA 

DIRECT 
NIA 
NIA 

I 



GALLATIN STEEL COMPANY 

GHENT, KENTUCKY 

SUMMARY OF SO2 CALIBRATIONS - OUTER COMPARTMENTS 
3-May-01 

INSTRUMENT RANGE, PPM 15 

I 51312001 8:30 I 5/3/2001 21:50 I I 
CALIBRATION dAS PPM INITIAL CALIBRATION END RUN 3 

0.0 -0.2 -0.1 NIA NIA 
12.1 I 12.4 I NIA I NIA I NIA 

NIA NIA 

CALIBRATION ERROR ((INSTRUMENT RESPONSE-CALIBRATION GAS VALUEylNSTRUMENT RANGE)XlOO 

-0.8 
NIA 
-0.7 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

CALIBRATION DRIFT ((FINAL CALIBRATION - INITIAL CALIBRATION)/lNSTRUMENT RANGE)X100 

0.0 NIA 0.3 NIA NIA 
12.1 NIA NIA NIA NIA 
5.9 NIA -0.3 NIA NIA 

ZERO BIAS CHECKS (SAMPLE SYSTEM-DIRECT)IRANGEXl 00 
SAMPLE ZERO I DIRECT ZERO BIAS 

FUA NIA NIA INITIAL I 

N/A I NIA I N/A FINAL I 









APPENDIX C 

GASEOUS EMISSION DATA 
SO, and NO, 

- DATAGRAPHS 
NO, - Run 1, Run 2, Run 3 
SO, - Run 1, Run 2, Run 3 

- DATA SUMMARY 
5/3/01 05:OO - 5/3/01 22:45 







GALLATIN STEEL NOX 
RUN 3 



GALLATIN STEEL SO2 RUN 1 

1- SO2 COMP 7 -SO2 COMP id 



GALLATIN STEEL SO2 
RUN 2 

I s 0 2  COMP 2 S O 2  COMP 111 I 
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GALLATIN STEEL SO, TEST 
FLOW AVERAGES 

Cold Duct 1 ACFM SCFMD SCFMW 
R1 952974. 834555. 8461 13. 
R2 962283. 834826. 851927. 
R3 932043. 831991. 848086. 

Avg. 949 100. 833791. 848709. 

Cold Duct 2 ACFMD SCFMD SCFMW 
R1 93541. 77357. 78428. 
R2 76467. 69720. 71148. 
R3 83826. 77680. 79183. 

Avg. 846 1 1. 749 19. 76253. 

Hot Duct ACFM SCFMD SCFMW 
Rl  395103. 219690. 222732. 
R2 402313. 219601. 224099. 
R3 378720. 237330. 241921. 

Avg. 392045. 225540. 229584. 

Total 
How 

ACFM SCFMD SCFMW 
1,425,756. 1,134,250. 1,154,546. 



APPENDIX D 

FLOW U T E S  
EPA METHODS 1-4 



ACFM 

1452505 

GALLATIN STEEL COMPANY - SUMMARY OF BAGHOUSE FLOW RATES 

TOTAL 
SCFMW " SCFMD 

1212875 t RUN 1 

L, 
\r 
\ RUN 2 

t. 
i 
RUN 3 

AVERAGE 

COLD 1 
ACFM SCFMD SCFMW 

- 

LMF 
ACFM SCFMD SCFMW 

969420 

1634806 

1010457 

1004894 

COLD 2 
ACFM SCFMD SCFMW 

NOTE - SCND TOTAL USED FC44 NOX CONMRSILYV OF PPh4 TO POUNDS PER HOUR, SCFMW USE0 fC+? S&. I 

23697 

16205 

25924 

21942 

101937 

19761 

5843 

42514 

FURNACE A 
ACFM SCFMD SCFMW 

881409 

871088 

884181 

880888 

FURNACE C 
ACFM SCFMD SCFMW 

19491 

13215 

20563 

17756 

261695 

52458 

64024 

126059 

960084 

898983 

905918 

901662 

93063 

17714 

5341 

38706 

19904 

13545 

21069 

18173 

95035 

18157 

5472 

39555 

88240 

155267 

173637 

139048 

95756 

290645 

323278 

236560 

132503 

46628 

52789 

77307 

86409 

151482 

169471 

135787 

135310 

47793 

54087 

79063 



Ambient Air Services, Inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

1 Volumetric Air-Flow Rates 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 1 
5-3-01 
1 
1137 
1142 

29.74 
192 

201.062 
16 

1.3743 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



GALLATIN STEEL SO, TEST 
FLOW AVERAGES 

Cold Duct 1 ACFM SCFMD SCFMW 
R1 952974. 834555. 8461 13. 
R2 962283. 834826. 85 1927. 
R3 932043. 831991. 848086. 

Avg. 949 100. 833791. 848709. 

Cold Duct 2 A C m  SCFMD SCFMW 
R1 93541. 77357. 78428. 
R2 76467. 69720. 71148. 
R3 83826. 77680. 79183. 

Avg. 8461 1. 74919. 76253. 

Hot Duct ACFM SCFMD SCFMW 
R1 395103. 219690. 222732. 
R2 402313. 219601. 224099. 
R3 378720. 237330. 241921. 

Avg. 392045. 225540. 229584. 

Total 
Flow 

ACFM SCFMD SCFMW 
1,425,756. 1,134,250. 1,154,546. 



APPENDIX D 

FLOW RATES 
EPA METHODS 1-4 



RUN 1 

RUN 2 

RUN 3 

AVERAGE 

COLD 1 
ACFM - 
969420 

SCFMD - 
881 409 

87?668 

884181 

- 

SCFMW 

mm4 

GALLATIN STEEL COMPANY - SUMMARY OF BAGHOUSE FLOW RATES 

COLD 2 
ACFM - 
101937 

19761 

5843 

- 
42514 

- 

SCFMD SCFMW 

T 
LMF 

ACFM - 
23697 

16205 

25924 

- 
21 942 

- 

SCFMD - 
19491 

13215 

20563 

- 
17756 

- 

SCFMW - 
19904 

13545 

21069 

- 
18173 

- 

FURNACE A 
ACFM - 
261 695 

52458 

64024 

- 
126059 

- 

SCFMD - 
132503 

SCFMV - 
13531C 

47793 

54087 

- 
79063 

- 

FURNACE C 
ACFM SCFMD SCFMW 

7 
ACFM 

1452505 

1413875 

1429526 

NOTE - S C N D  TOTAL USED FOR NOX CONMRSICW OFPPM TO POUNDS PER HOUR, S W W  USED FC?? SO2. I 



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

11 Volumetric Air-Flow Rates 11 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 1 
5-3-01 
1 
11 37 
1142 

29.74 
192 

201.062 
16 

1.3743 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 O h  

Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, lnc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

11 Volumetric Air-Flow Rates 1 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 2 
5-3-01 
1 
1150 
1157 

29.74 
120 

78.540 
16 

0.3707 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Sack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

/I Volumetric Air-Flow Rates 1 

Gallatin Steel 
Ghent, Kentucky 
LMF 
5-3-01 
1 
1045 
1053 

29.74 
60 

19.635 
12 

0.3272 
0.992 

0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Sack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



106 Ambient Air Way 
Starke, Florida 32091 

Ambient Air Services, Inc. 
Environmental Consultants 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

I/ Volumetric Air-Flow Rates 

Gallatin Steel 
Ghent, Kentucky 
Furnace A 
5-3-01 
1 
1009 
1017 

29.74 
108 

63.61 7 
12 

0.8750 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (94) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

1 Volumetric Air-Flow Rates 11 

Gallatin Steel 
Ghent, Kentucky 
Furnace C 
5-3-01 
1 
1020 
1027 

29.74 
120 

78.540 
16 

0.3462 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO O h  

Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

I[ Volumetric Air-Flow Rates 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 1 
5-3-01 
2 
1606 
1612 

29.66 
1 92 

201.062 
16 

1.41 83 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  5% 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correct ion (Y) 
Pitot Correction Factor 

11 Volumetric Air-Flow Rates 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 2 
5-3-01 
2 
1555 
1 604 

29.66 
120 

78.540 
16 

0.071 3 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

11 Volumetric Air-Flow Rates ii 

Gallatin Steel 
Ghent, Kentucky 
LMF 
5-3-01 
2 
1649 
1657 

29.66 
60 

19.635 
12 

0.2231 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



I 106 Ambient Air Way 
Starke, Florida 32091 

Ambient Air Services, Inc. 
Environmental Consultants 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pre 

11 Volumetric Air-Flow Rates 

Gallatin Steel 
Ghent, Kentucky 
Furnace A 
5-3-01 
2 Volume Metered 31.921 
1632 Meter Temp (Deg R) 535.6 
1640 Orsat C02 % 0 

u re 29.66 Orsat 0 2  % 20.9 
Stack Diameter (in.) 108 Orsat CO % 0 
Stack Area sq. ft. 63.61 7 Orsat N % 79.1 
Number of Points 12 Condensate Volume 16.5 
Avg of SQRT of V.H. 0.2356 Delta H (inches H20) 1.9 
Meter Correction (Y) 0.992 Stack Pressure 29.39 
Pitot Correction Factor 0.84 Stack Temp (Deg R) 583.5 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 

i Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correctlon (Y) 
Pitot Correct ion Factor 

I[ Volumetric Air-Flow Rates 11 

Gallatin Steel 
Ghent, Kentucky 
Furnace C 
5-3-01 
2 
1620 
1629 

29.66 
120 

78.540 
12 

0.7997 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Volumetric Air-Flow Rates 11 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 1 
5-3-01 
3 
2009 
201 9 

29.66 
192 

201.062 
16 

1.4069 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (Oh) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

106 Ambient Air Way (904) 964 - 8440 
Starke, Florida 32091 (904) 964 - 6675 fax 

11 Volumetric Air-Flow Rates 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

Gallatin Steel 
Ghent, Kentucky 
Cold Duct No. 2 
5-3-01 
3 
202 1 
2029 

29.66 
120 

78.540 
16 

0.021 3 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (Oh) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

11 Volumetric Air-Flow Rates 11 

Gallatin Steel 
Ghent, Kentucky 

LrnF 

5-3-01 
3 
1932 
1940 

29.66 
60 

19.635 
12 

0.351 9 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

I[ Volumetric Air-Flow Rates \ I  

Gallatin Steel 
Ghent, Kentucky 
Furnace A 
5-3-01 
3 
1948 
1956 

29.66 
108 

63.617 
12 

0.2735 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 62  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fractiori 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



Ambient Air Services, Inc. 
Environmental Consultants 

I 106 Ambient Air Way 
Starke, Florida 32091 

(904) 964 - 8440 
(904) 964 - 6675 fax I 

I/ Volumetric Air-Flow Rates 

Plant 
Location 
Stack 
Run Date 
Run Number 
Start Time 
Finish Time 
Barometric Pressure 
Stack Diameter (in.) 
Stack Area sq. ft. 
Number of Points 
Avg of SQRT of V.H. 
Meter Correction (Y) 
Pitot Correction Factor 

Gallatin Steel 
Ghent, Kentucky 
Furnace C 
5-3-01 
3 
1959 
2005 

29.66 
120 

78.540 
16 

0.891 9 
0.992 
0.84 

Volume Metered 
Meter Temp (Deg R) 
Orsat C02 % 
Orsat 0 2  % 
Orsat CO % 
Orsat N % 
Condensate Volume 
Delta H (inches H20) 
Stack Pressure 
Stack Temp (Deg R) 

Moisture in stack gas, volume fraction 
Dry Stack Gas, volume fraction 
Molecular Weight of Stack Gas (Dry Basis) 
Molecular Weight of Stack Gas (Stack conditions) 
Specific gravity of Stack Gas Relative to Air 
Excess Air (%) 
Average Stack Velocity, FPM 
Actual Stack Gas Flow Rate, ACFM 
Actual Stack Gas Flow Rate, (Dry) ACFMD 
Stack Gas Flow Rate (Standard conditions), SCFMD 
Stack Gas Flow Rate (Standard conditions), SCFMW 



APPENDIX E 

- MOISTURE RUN DATA SHEETS 

- FLOW TRAVERSE DATA SHEETS 

- PITOT TUBES - POST TEST CALIBRATION CHECK 

- THERMOCOUPLE - POST TEST CALIBRATION CHECK 

- GAS METER POST TEST CALIBRATION 



\ .  

AASlnc. AMBIENT AIR SERVICES INCORPORATED 
ENVIRONMENTAL CONSULTANTS 

Type of Sampling Train E & 'mbb " 
Run No. 1 

Time Start 099 0 Time End \\ob 
0 min/pf Total Min Sample Time >* Bar. Pressure % "Hg Stack Pr ssure 

Assumed Moistur % F D A D + ~ %  "Hg 
Temperature 7 d O F  .- 

Meter Box No. Y 
Stack Dimensions 
Slack Area 
Slack Height '4.76 ft 
Stock D i a m e ~ s t r e a m  dB Downslream Jd h 
Port size dh in Nipple Length d b 

, U Cord lerigth'Cf>O fat 

EPA METHOD 4 TEST ID 

MOISTURE RUN DATA SHEET 

Mat'l Processing Role 
Gas Meter Readings: Final 5 ' 0  2 .  q % 2/ f I' 

initial Y3fae55'C7 /I' 
, k4, /SC ft' 

lmpingers Vol. a h  
&AL '' wt. Gain 

ml 
Silica Gel No. \a\ 9 

Total Condensate Z 5. \ m l 

Leak Checks: Meter BoxIPump 
Pre-Test D.00 '3 CFM \ 

Box Operator Probe Holder 

Comments: 

REVISION 0 - 6 /  1/00 

PORT AND 
TRAVERSE 

POINT 
NUMBER 

I .. 
C15 

DISTANCE 
FROM INSIDE 
STACK WALL 

(IN) 

.II- 

\ 

CLOCK 
TIME 

S,D 
\o ,u 

9,0/ - S \ 
\r. o \- L 9 5 \ Tj 5 
la, b 52.7 1 5 7r r - 

GAS METER 
READING 

(FTJ) 

'q? n/ 
9iP \ 

METER ORIFICE 
PRESS. DlFF 

LAST 
IMPINGER 

TEMP. 
(OF) 

C3, 
CALC. 

- 
..c- 

ACTUAL 

[ -9 
\ 9 

DRY GAS 
METER TEMP. 

(OF) 

7 3  
1 'I 

VACUUM 
ON SAMPLE 

TRAIN 
("Hd 

-7 



AAS mc. AMBIENT AIX SERVICES INCORPOIUTED 
ENVIRONMENTAL CONSULTANTS 

PACE 

RUN NO. 



I, Slack ~iarnefe?~psfrearn .fik Downstream J I &  ' Port Size 'n Ni ple Length A/A 
, U Cord Lengt  %-O 0 4442% 

AASlnc. AMBIENT AIR SERVICES INCORPORATED EPA METHOD 4 TEST ID PAGE J- of - 
MOISTURE RUN DATA SHEET 

Mat'l Processing Rate 
Gas Meter Readings: Final C36, 9 Y  5 f 1' 

Initial 50s. b27 f P 
Net I ? \ f P 

lmpingers Vol. Gain q ml 
Silica Gel No. f&p Wt. Gain >, 5 9 

Total Condensate 1 b, .5 m l 

leak Checks: Meter BoxIPump 0 
p i e - T e s l ~ . ~ ~  CFM \ 0 "Hg kt-Test ~.00q 
Box Opera for a h bus Probe Holder 
Pyrometer No. Thermocouple No. T< ?A 
Commenfs: 

Stack Height ~ P T O X  7.J f t  

- -  - -- 

AASl FORM 21 3 
REVISION 0 - 611 lCO 

VACUUM 
ON SAMPLE 

TRAIN 
( " H d  

5 
5- 
5' 
S 

DRY GAS 
METER TEMP. 

( O F )  

7s 
C 

7s- 
I 

7 Y  
16 
76 

77 

1 

LAST 
IMPINGER 

TEMP. 
( O F )  

b2 
59 
59 
Sa 
7 
37 
57  

S- 
2 

PORT AND 
TRAVERSE 

POlM 
NUMBER 

4 

- 

GAS METER 
READING 

(FT') 

9.0 
\3,\ 
\b L q  

20 ,q 
I%& 9 
za4s 
3 2 r q  

53(0,7'18 

DISTANCE 
FROM INSIDE 
STACK WALL 

(IN) 

CLOCK 
T M E  

5.0 
(0.0 

(KO 
W, o 
-2 qo 
pIo 
3c o 
who 

METER ORIFICE 
PRESS. 

CALC. 

- 
- - - 
- 
- - 
- 

DlFF 

ACTUAL 

I ,q 
i 

1 A 
I ,,S 
r,4 
\ 3 
13 



. . ENVIRONMENTAL CONSULTANTS 

Stack Area (tffective f t2) 
Stack Height f t  
Stack Diamet%trTa? Fk Downstream 
Port Size le Length MA 
U Cord L e n Z L O  $:k?? 

EPA METHOD 4 TEST ID - PAGE OF - 
MOISTURE RUN DATA SHEET 

Mat'l Processing Rate 
Gas Meter Readings: Final Sb?, Lq7 ft' 

Initial 537. b\ (0 f ? 
Net f tJ  

lmpirgers Vol. Gain \ 0 ml 
Silica Gel NO. Wt. Gain LA3 9 

Total Condensate \b.3 m I 

Leak Checks: Meter Box/Pump b K. 
 re-~est 00bo'ij CFM Z "Hg Post-Test O\OUT CFM - "Hg 
Box Operator LO L, b Probe Holder CDLGW 5 
Pyrometer No. Thermocouple No. TT -2- 
Comments: 

REVISION 0 - 61 1 103 

PORT AND 
TRAVERSE 

PO lNT 
NUMBER 

DISTANCE 
FROM INSIDE 
STACK WALL 

(IN) 

CLOCK 
TIME 

- 
L, ,o 
1 c!!o 

Y . 0  

- / o  L 3- 

9 , o  
3 q40 
yo $0 

GAS METER 
READING 

(FT') 

V A Q  
Wf  
4% c 
5 3 s  - 
(7 k 3  

b \& 
kStb 

5 67 

METER ORIFICE LAST 
IMPINGER 

TEMP. 
(OF) 

Ly 
b \ 
Sdi 
5% 

54 
S4 

PRESS. 

CALC. 

- 
- 
L 

L 

- - - 
\ 

DlFF 

ACTUAL 

L q 
1 3 
1 L9 
IL9 
\ 3 
\ A 

L 

\ .4 

DRY GAS 
MnER TEMP. 

(OF) 

7b 
('9 

--% 
-16 
7 7 
77 
77 

7'7 

VACUUM 
ON SAMPLE 

TRAIN 
("H9) 

s 

s- 
S 
5- 
Y 
5 
5 

AASl FORM 21 3 



PRELIMINARY VELOCITY TRAVERSE 



M L I M I N A R Y  VELOCITY TRAVERSE 

TRAVERSE POINT LAYOUT 



PRELIMINARY VELOCITY TRAVERSE 

R ~ W T  G a \\ a*:- S + p e  \ 
DATE S-3-01 
LOCATION Fd h g c e  A 
STACK I.D. 10e.6- 'Cn~ibe h 
BAROMETRIC PRESUJRE,in.Hg 7_4,3 
STACK GAUGE PRESSURE,ln.H20 
OPERA TORS^ 6tU;~ t /L- +LA XHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE[ 
POINT 

-- -- 

VELOCITY 1 STACK 
HEAD TEWERATURI 



PRELIMINARY VELOCITY TRAVERSE 

TRAVERSE LAYOUT 

7 

TRAVERSE VELOCITY STACK TRAVERSE VELOCITY 
POINT HEAD TEMPERATURE 
NUMBER (&dj in.Hfl (1,) ,OF NUMBER 



AAS Inc. A m E N T  AIR SERVICES INCORPOKATED 
ENVTRONMENTAL CONSULTANTS 

PRECIHINARY VELOCITY TRAVERSE 
.I 

" PLANT 
DATE 

$w, L+ec\ 
5-Z-a1 

LOCATION L /M F 
STACK 1.0. /,&o+ - \ w s >  
BAROMETRIC PRES!3fE, ln .Hq 
STACK GAUGE PRESSURE, l n  . ti20 
OPERATORS COGG(NI/ L J A -fWVERSE POINT LAYOUT 



,;Ti* ,. ye.?::+ -:.- 
. . 

AMUIENT AIR SERVICES INC~I<I 'OI<ATI~D 
I~NVnIONhlENl'h I .  CONSIJI.I'A NI'S 

DATE 

PITOT TUBE CALIBRATION KEASUREKENTS 

CALIBMTEU S- I 0 -0 - PITOT TUBE LrHbZQ 

P i t o t  tube assembly level7 4 Yes No 

Pitot tube openings damaged? Yes (explain belou) d N o  

Calibration required? Yes 4- . NO 



PITOT TUBE CALIBRATION MEASUREHENTS 

P i t o t  tube assembly l e v e l ?  / yes  N o 

P i t o t  tube openings  damaged? Yes ( e x p l a i n  below) / N O  

al - I , o  O ( < l ~ O ) , a Z  - LO ' ( < l o 0 ) ,  0,  - 1.0 O ( < s o ) ,  

8 2  - /,o O ( 'so) 

Y *  1.0 ,  0 - 1.0 O ,  A - l.078 in. - ( p a  + P ~ I  

z - A i n  y - 6aol4 i n . ;  ~0.32 / <1/8 in. 

w - A s i n  0 - O,o[q i n . ;  ~ 0 . 0 8  / <1/32 i n .  

p $ , z 3 9  i n .  pb 0.53g  i n .  D~ - 0.375'' 
C a l i b r a t i o n  required?  Yes (/ No 



F 
DATE CALIBRATED 5 - (0 - 0 \ 

P i t o t  tube assembly Level? / y e s  No 

P i t o t  tube openings  damaged? Y e a  ( e x p l a i n  below) '/ No 

z - A s i n  y - i n . ;  (0.32 / <1/8 i n .  

w - A s i n  0 - i n . ;  c0.08 / <1/32 i n .  

C a l i b r a t i o n  r e q u i r e d ?  Yes 



PITOT TUBE CALIBUTION MEASUREMENTS 

DATE CALIBIUTEU g-- 4-0 / P m T  m&[d butt do, I 

P i t o t  tube as sembly  l e v e l ?  / y e s  No 

P i t o t  tube o p e n i n g s  damaged? Yes ( e x p l a i n  be low)  J N O  

a1 /,o O ( < 1 0 ° ) , a 2  - 4.0 O ( < l o 0 ) ,  B1 - LO O ( < 5 O ) ,  

B2 - /,o O ( < s o )  

Y -  /,O , -  l.0 A [,069 i n . - ( p a + p b )  

r - A s i n  y - 01 0 1  9 i n . ;  <0.32 / < 1 / 8  i n .  

C a l i b r a t i o n  r e q u i r e d 7  ye3 /NO 



PITOT TUBE CALIBRATION MEASUREKENTS 

P i t o t  tube assembly l e v e l ?  /yes No 

P i t o t  tube openings  damaged? Yes ( e x p l a i n  below) / NO 

r - A  . i n 1  -D,058 i n . ;  c0 .32  / c l / s  i n .  

w - b s i n  0 - f i n .  c 0 . 0 8  / c1/32 i n .  

C a l i b r a t i o n  required?  Yes A /  No 



Date Standard Thermometer TIpe 
Ambient Temperaturn 
Barometric Ressure 

i 1 Temperature 

WR~TED THERMOCOUPLE Percent 
I n d h t d  Dilferena DffL Indicated Difference 

M a t  Number h d m  Temp. (B) (c) Temp. 
Pemnt 
DiK - 

Calibration Tolerancu Stack = 13% of value, Filter Box = 25.4'F, Impinger = *2"F, Meter = +.5.47? (40CFR Pt 60, App. A Method 5, and 
QA Handbook Section 3.4, Method 5, page 13, Rev. 0) 

(A) Type of calibration system used .(B) Refennce - Indicated = Difference 

ref. temp. 'F + 460) - (indicated temp. OF + 460) 
(' [ (referene temp. T + 460) 1 

AASI 68A 4 
.:5 



a .? - - 

AMBLENT AIR SERVICES, INC. 
106 Ambleni Afr Way 

Starke, Florida 

11 THEXMOCOUPLE CALIBRATION FORM 
Time 0 Standard Thennometer 

Amblenl Temperature S o u m  4 3  
Barnmetric k s s u r e  

Pyrumeter Manufacture 

THERMOMETER 

CWRATED THERMOCOUPLE 

Scdrl Number toarlaa . Temp 

Meter Out 

Comments 

Calibration Tolerances Stack = 15% of value, Filter Box = *5.4'F, Impinger = 2 ' F ,  Meter = + 5 . 4 T  (40CFR Pt 60, App. A Method 5, and 
QA Handbook Section 3.4, Method 5, page 13, Re. 0) 

(A) ?)pe of calibration system used (B) Reference - hdicated = Difference 

ref. temm *F + 460) - (indicated temp. 'F + 460) 1 ' (reference temp. T + 460) 1 



POSTTEST DRY GAS METER CALIBRATION DATA (ENGLISH UNITS) 

( (  
h Test numbers: All Date: 5-9-01 Meter Box number: 4 

Barometric Pressure: 29.99 inches Hg. Dry Gas Meter Number: 4 Pretest Y: 0.99 

4 
Plant: Gallatin Steel Location: Ghent, Kentucky 

\. 
L - 

Orffice Gas volume 
malrbmtr Wet test I Dry gas 

meter 

Temperature 
Wet test I Drv aas meter 

If there is only one thermometer on the dry gas meter, record the temperature under Td 
4 

deg F 
77.50 
78.75 
79.75 

Vw= Gas volume passing through the wet test meter, in cubic feet 
Vd= Gas volume passing through the dry gas meter, in cubic feet 
Tw= Temperature of the gas in the wet test meter, degrees farenheit 
Tdi= Temperature of the inlet gas of the dry gas meter, degrees farenheit 

Tdo= Temperature of the outlet gas of the dry gas meter, degrees farenheit 
Td= Average temperature of the gas in the dry gs meter, obtained by the 

average of Tdi and Tdo, degrees farenheit 
DH= Pressure differential across orifice, inches H20 
Yi= Ratio of accuracy of wet test meter to dry gas meter for each run. 
Y= Average ratio of accuracy of wet test meter to dry gas meter for all three runs; 

tolerance = pretest Y plus/minus 0.05Y 
Pb= Barometric pressure, inches Mercury 

Time= Time of calibration run, in minutes. 

deg F 
112.5 
114.0 
112.5 

deg F 
89.5 
91.5 
91.5 

deg F 
101 .OO 
102.75 
102.00 

minutes 
13.38 
14.01 
16.87 

inches Hg 
5.0 
5.0 
5.0 

0.9960 
0.9923 
0.9884 



APPENDIX F 

- PRODUCTION DATA 

- TEST NOTIFICATION LETTER 



RUN 2: 
1903 
15:18 11: 
1533 - -- -- 
15:48 
16:03 

--- - 
16:18 
16:33 111 
16:48 
17:03 120 
1718 118 
1733 1 15 
17:48 123 
17:55 

fn 

4 
(3 
t z 
z 
3 
L 

2 l i e  
- 
114 - 
Ill - 
1 I4  - 
I I€ -- 
111 -.- 
ill - 
111 - 
114 - 
I I C  - 
lo7 - 
114 - 
111 - 
111 - 
- 
- 
114 - 
110 - 
Ill - 
110 - 
116 
Ill - 
lo7 - 
Ill - 
114 - 
113 - 
110 - 
116 - 
114 - 

Gallatin Steel Company - Fan Amps, Damper Positions and Furnace Static Pressure Readings for May 3, 2001 

z w W 

8 g 
E $ 
n m 
S $ 
D m -  
a a a  
n o 0  

100 100 C 
100 100 0 
100 100 C -- 
100 . 100 ~ C 

'00. ".-...'I 
.!E. '00 . O  
100 100 0 
l o o  l o o 2  
100 100 0 
100 100 0 
100 100 -2 -- -- 
100 100 0 - - - - 
100 100 0 
100 100 

-- 

100 100 0 
100 100 0 --- 
100 100 0 -- . . . . - - - . . - 
100 100 0 . .- ... -. . - . . - 
100 100 0 . - - - - . - 
200 '00 _. - 0 

100 100 0 - 
100 loo> 
100 100 0 
100 100 0 
100 1 0 0 2  
100 100 0 
100 100 0 



Gallatln Steel Company - Fan Amps, Damper Positions and Furnace Static Pressure Readings for May 3, 2001 



Damper Legend 

DPl A C Shell water cooled damper 

C Shell slag damper 

A Shell slag damper 

A Shell water cooled damper 

LMF roof 

LMF dilution air 

Ladle tearout 

Ladle drying 

Ladle dump 

Ladle preheat 

C Shell canopy 

A Shell canopy 

Caster canopy 

Tundish deskull 



05/03/0 1MAGNAHELIC CHECK SHEET EPA TEST 

MAGNAHELIC CHECKS 

PRESSURE DIFFERENTIAL IN COMPARTMENTS 

2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

5, 6 
517 

!hi- 
6 ,F  
61 Lf 
c / ~ ; , ~ ,  ,c I - 
~ , j  

545 
6.0 
$3 
4.9 
S;4 
$687 
C,I 
L,O 
5,5 

* q,-t, 
5 , 6  
6 . 8 %  

6-17 
C 

, d , ~  

5.5  
5.7 
5.3 
S e b  
5.7 
5 b '4 
5,s 
5 bS 
s l 
5.0 
s.5 
5 /f 
q, 0 
‘50 
5, S 
St % 
S. 8 

t 

5 . 3  
st 2 
S , 3  
S tO 

CL 5 , 0  

CL S , b  

SC:& 
6,1 

3 
S,q 
& a /  

Cr .U 
o 

;;s 
6 . 0  
5.b 
Be 5 
!L 3 
5.7 
6.3 

t 

$ , s  
5 ,F3 
S o b  
S .  % 
5 ,b 
S. 

5 ,s  
5 .Co 
Sl'f 
5 s 
S,7 
5* q 
5,s 
Saq 
S ,  r 
5 0  
f 3bq  
5. 1 
s* 0 
5.0 
s* I 
L 5.5 

6, 
5 .CP 
S b  7 
sb 53 
& i t  

6 10 
D 

4.b 
5.7 
s. 5 

5 : 
5.s 
5. 6 
S*b 
s.3 
5.2 

I 

S .Z 
s, 0 
C;,o 
s* 3 
5.7 
S. s 
5 . 0  
5.0 
5.0 
5 . 2  
5.2. 
S. 3 

S.7 
c . 3  
5.15 
5.5 
5.1 
5.5 
5.3 
CLSJ 
F S  
C $0 
5.7 
s. &i 

5,s 
5.7 

,c> 
CPaO 
s. 5 
5.5 
5. b 
5 . 7  
5 CP 
L.CP 

S I b  
5 . 3  
s. 5 
S a 7  
6.0 
5 

217 
3 ,b 
s, 
t; ,Z 
g,b  
S ,s - 
s.2 
C. I 
5. s 
6 , O  
S A  
5.3 
5.3 
s ' d z  

Sa h 
+ 

5 8 0  
4 S 



PRESSURE DIFFERENTIAL IN COMPARTMENTS k 

05/03/0 1MAGNAHELIC CHECK SHEET EPA TEST 

MONTH A; MAGNAHELIC CHECKS 200 
YEAR 



05/03/0lMAGNAHELIC CHECK SHEET EPA TEST 

I I MAGNAHELIC CHECKS I Y E A R Z ~ O I  I 
PRESSURE DIFFERENTIAL IN COMPARTMENTS 



05/03/01MAONAHELIC CHECK SHEET EPA TEST 

PRESSURE DIFFERENTIAL Dl COMPARTMENTS 
( 1  

MONTH H d u  
I 

MAGNAHELIC CHECKS YEAR 2 00 t 



05/03/0lMAGNAHELIC CHECK SHEET EPA TEST 

MONTH TY\hY I MAGNAHELIC CHECKS I YEAR AQOi  / 
PRESSURE DIFFERENTIAL IN COMPARTMENTS 





GALLATI  N 
STEEL 

IS0 9002 C E R T I F I E D  

QS 9000 C E R T I F I E D  

March 28, 2001 

Mr. Gerald Slucher 
Source Sampling and Data Management 

Section 
Technical Services Branch 
Division for Air Quality 
803 Schenkel Lane 
Frankfort, KY 40601 -1 403 

. . 

testing of NOx and SO, with the 

inlet probe being 
2) For SO,, in order 

four runs, each run 

the four runs, two corn 

applicable to SO, emissions, and supports the use of an "alternaten method to 
produce more accurate results. Mr. Frazier approved the use of this procedure for 
the annual SO, testing that occurred last year on May 5. 

The performance testing is tentatively scheduled to begin on Thursday, May 3 and we 
will provide you with notification of the exact test date and start time at least 10 days prior to the 
testing. A source testing report that presents the results of the performance tests will be 
submitted to the DAQ within 45 days after the completion of the fieldwork in accordance with the 
permit. 

R.R 1 Box 320 

Ghent Ky 41045-9704 
859.5673lW 
859.5673165 fax 
www.gallatinsteel.com 



Letter to Gerald Slucher 
March 28, 2001 
Page Two 

If you have any questions or comments, please contact me at RR# 1, Box 320, Ghent, 
KY 41 045 or by telephone at 859-567-31 41. 

Sincerely yours, 

Valerie A. Hudson, P.E. 
Process Manager - Environmental Systems 

cc: Edd Frazier, DAQ - Permit Review Branch 
Clay Redmond, DAQ - Florence Regional Office 
Joe Cooksey, Ambient Air Services, Inc. 



APPENDIX G 

PROJECT PARTICIPANTS 



PROJECT PARTICIPANTS 

AMBIENT AIR SERVICES, INC. 

Joe Cooksey 
Earl Coggins 
Alan Luther 

GALLATIN STEEL 

Valerie Hudson 
Joe Dougherty 

STATE OBSERVER 

Gerald Slucher 



G A L L A T I  N 
STEEL  

I S 0  9002 CERTIF IED 

45 9000 CERTIF IED 

March 28. 2001 

Mr. Gerald Slucher 
Source Sampling and Data Management 

Section 
Technical Services Branch 
Division for Air Quality 
803 Schenkel Lane 
Frankfort. KY 40601 -1 403 

RE: Gallatin Steel Company, Warsaw, KY, ID # 079-1 380-001 8 
Permit Number V-99-003 
Compliance Test Protocol for Emissions Testing 

Dear Mr. Slucher: 

Gallatin Steel's air testing firm, Ambient Air Services, Inc., is scheduled to be at Gallatin 
Steel the first week of May to conduct emissions testing on emission point E l  (01) for NOx and 
SO,. In accordance with the conditions in our permit, we are not required to conduct testing for 
VOC, PM, CO, and lead emissions this year based on our test results for the 1998 and 1999. 

The protocol submitted to your attention on January 7, 1998 will be followed for the 
testing of NOx and SO, with the following listed changes. 

1) For NOx, three runs each of three heat cycles in duration will be performed with the 
inlet probe being positioned in the discharge plenum of the baghouse. 

2) For SO,, in order to obtain statistically valid sampling of levels in the baghouse (since 
there is not homogeneity in the baghouse), we will be testing compartments in pairs 
(instead of testing one single compartment) over a total of four runs, each run 
consisting of three heats. We are requesting to test 8 of the 24 compartments during 
the four runs, two compartments tested during each run. The results of the sampling 
will provide more accurate information and will produce an average ppm level for the 
baghouse emissions. Please note that 40 CFR 60 supports and addresses multiple 
measurement sites for correctly testing particulate emissions. This same logic is also 
applicable to SO, emissions, and supports the use of an "alternate" method to 
produce more accurate results. Mr. Frazier approved the use of this procedure for 
the annual SO, testing that occurred last year on May 5. 

The performance testing is tentatively scheduled to begin on Thursday, May 3 and we 
will provide you with notification of the exact test date and start time at least 10 days prior to the 
testing. A source testing report that presents the results of the performance tests will be 
submitted to the DAQ within 45 days after the completion of the fieldwork in accordance with the 
permit. 

R.R. 1 Box 320 

Ghent. Ky 41045-9704 

859.567.3100 

859.567.3165 fax 

www.gallatinsteel.com 



Letter to Gerald Slucher 
March 28, 2001 
Page Two 

If you have any questions or comments, please contact me at RR# 1, Box 320, Ghent, 
KY 41 045 or by telephone at 859-567-3141. 

Sincerely yours, 

Valerie A. Hudson, P.E. 
Process Manager - Environmental Systems 

cc: Edd Frazier, DAQ - Permit Review Branch 
Clay Redmond, DAQ - Florence Regional Office 
Joe Cooksey, Ambient Air Services, Inc. 

I S 0  9 0 0 2  CERTIFIED 

QS 9 0 0 0  CERTIFIED 
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