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SECTION 1 

INTRODUCTION 

On May 11 and 12,2000, Environmental Quality Management, Inc. (EQ) 
and Pacific Environmental Services, Inc. (PES) personnel conducted a compliance 
air emission program at the Kentucky Electric Steel, Inc. facility in Ashland, 
Kentucky. Sampling was conducted following the procedures of EPA Reference 
Methods. Total particulate matter emissions were measured from the Harsell 
positive pressure baghouse outlet sampling location. 

EQ utilized EPA Reference Methods 1 and 2 to determine the inlet stack 
gas velocity and temperature. EPA Method 3 was used to determine the stack gas 
molecular weight. Moisture, particulate matter, and visible emissions were 
measured following the procedures of EPA Reference Methods 4,5D, and 9, 
respectively at the baghouse outlet. In addition, visible emission o bsewations were 
conducted via EPA Method 9 at the melt shop roof monitor. 

Mr. Eddie Hall of Kentucky Electric Steel, Inc. and Messrs. Tom Gerstle 
and Fred Hall of EQ monitored process operations for the purposes of testing. 
Mr. John Jayne and Mr. Rick Seelhorst, of the Kentucky Division of 
Environmental Protection observed process operations and sampling efforts. 
Messrs. Ron Kolde, Dan Scheffel, and Gary Gay of PES and Ms. Tina Wise of EQ 
conducted sampling efforts. 



SECTION 2 

SUMMARY OF TEST RESULTS 

Sampling of the Harsell baghouse was conducted on May 1 1 and 12, 
2000. Three test runs, four to five hours in length, were conducted for velocity, 
moisture, 0, and CO, and particulate matter. Visible emission observations were 
also conducted at the baghouse and melt shop exhausts. Sampling was conducted 
following EPA Reference Methods 1-4,5D, and 9. 

Table 2.1 summarizes the stack gas conditions measured for the three 
sample periods at the inlet. Stack gas velocities averaged 8 1.5 feet per second 
(fps) at 154°F and 2.1 percent moisture. Stack gas composition averaged zero 
percent CO, and 21 percent 0,. Volumetric flow rates averaged 622,736 actual 
cubic feet per minute (acfrn) or 522,102 dry standard cubic feet per minute 
(dscfm). Measurements were consistent for the three test runs. 

Table 2.2 summarizes the stack gas conditions measured for the three 
sample periods at the outlet. Stack gas velocities averaged 1.9 feet per se'cond 
(fps) at 159°F and 2.1 percent moisture. Stack gas composition averaged zero 
percent CO, and 21 percent 0,. Volumetric flow rates averaged 603,900 actual 
cubic feet per minute (acfm) or 497,700 dry standard cubic feet per minute 
(dscfm). Measurements were consistent for the three test runs. 

Table 2.3 summarizes the filterable particulate concentrations and mass 
emission rates and metal production and baghouse pressure drop. The filterable 
particulate concentration averaged 0.0019 grains per dry standard cubic foot 
(grldscf), with an average mass emission rate of 8.13 pounds per hour (lb/hr). The 
molton metal production averaged 45 ton& (total for both furnaces) and the 
baghouse pressure drop averaged 5.5 inches of water. 

EPA Reference Method 9, "Visual Determination of the Opacity of 
Emissions from Stationary Sources" was used to determine opacity from the 
baghouse exhaust as well as from the shop roof monitor. Observations were 
conducted simultaneously at each source in conjuction with the particulate 
sampling runs. The observations were recorded separately for the baghouse 
exhaust and melt shop roof monitor. The raw emission observation data was 
entered into a computer spreadsheet to calculate the melting, charging and tapping 



averages. These data are provided in Table 2.4. The baghouse observation data is 
provided in Table 2.5. 

The melting periods are summarized into rolling 6 minute averages. The 
charges were averaged for the time period commencing at the moment the EAF 
starts to open and ending either three minutes after the EAF roof is returned to the 
closed position or six minutes after commencement of opening of the roof 
whichever is longer. The tapping periods were averaged for the time period 
commencing at the moment the EAF begins to tilt and ending either three minutes 
after steel ceases to flow or six minutes after steel begins to flow, whichever is 
longer. 



TABLE 2.1 
SUMMARY OF STACK GAS CONDITIONS 

HARSELL BAGHOUSE INLET 

'Feet per second. 
bActual cubic feet per minute. 
'Dry standard cubic feet per minute. 

Note: Stack gas conditions presented are the average of pre and post-test velocity measurements conducted at the inlet sampling location. 



TABLE 2.2 
SUMMARY OF STACK GAS CONDITIONS 

HARSELL BAGHOUSE OUTLET 

Plant: Kentucky Electric Steel, Ashland, 
I I I I I I 

I Sitel Stack Gas Volumetric Flow Rate Temp, Moisture, 

I Run No. acfmb dscfmc OF 

I 1.9 I 603,900 I 497,700 I 159 I 2.1 I 0.0 I 21.0 I 
'Feet per second. 
bActual cubic feet per minute. 
'Dry standard cubic feet per minute. 

NOTE: Volumetric flow rates were taken at the inlet and applied to the outlet per Method 5D. Other parameters were measured at the outlet location. 



TABLE 2.3 
SUMMARY OF FILTERABLE PARTICULATE EMISSIONS 

HARSELL BAGHOUSE OUTLET 

Plant: Kentucky Electric Steel, Ashland, Kentucky 

Filterable Particulate Matter I I 
Run No. DatelTime Concentration Mass Rate Baghouse Pressure Drop Production, 

Todhr. Inches Water (Range) 
lbldscfb lb/hrc 

0-1 511 1 1355-1945 2.07E-03 2.96E-07 9.54 0.25 38.8 5.4(5 -6.1) 

0-2 5/12 0630-1050 2.16E-03 3.09E-07 9.48 0.20 48 5.5 (5 - 5.8) 

0-3 5/12 1050-1619 1.41E-03 2.01E-07 5.37 0.1 1 48 5.6 (5.2 - 5.8) 

Average 1 .ME-03 2.69E-07 8.13 0.19 45 5.5 (5 - 6.1) 

'Grains per dry standard cubic foot 
bPounds per dry standard cubic foot 
'Pound per hour 
*Pounds per ton of steel produced 



TABLE 2.4. VISIBLE EMISSION OBSERVATION SUMMARY, MELT SHOP 
ROOF MONITOR 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 
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Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission 0 bservation Summary, Melt Shop Roof Monitor (continued) 
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Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 
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Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 
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Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 
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Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 
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Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 

I 
I 
) 

I 
i - 

2-26 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 
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Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 













Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 



TABLE 2.5. VISIBLE EMISSION OBSERVATION SUMMARY, BAGHOUSE 
EXHAUST 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission 0 bservation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 

TEST 1 TEST 2 TEST 3 
Time I VE 1 6-min Time 1 VE 1 6-min Time 1 VE 1 6-min 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission 0 bservation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission 0 bservation Summary, 
Baghouse Exhaust (continued) 

TEST 3 
Time I VE I 6-min 

TEST 1 
Time I VE I 6-min 

TEST 2 
Time ) VE 1 6-rnin 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission 0 bservation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission 0 bservation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission 0 bservation Summary, 
Baghouse Exhaust (continued) 





Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission 0 bservation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission 0 bservation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 



Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 
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SECTION 3 

SAMPLING AND ANALYTICAL PROCEDURES 

The sampling and analytical procedures used in this test program conform to EPA 
Reference Methods 1 -4, 5D, and 9, as published in the Federal Register. 

LOCATION OF MEASUREMENT SITES 

EPA Method 1, "Sample Velocity Traverses for Stationary Sources," was used to 
select representative measurement sites. Sample locations are shown in Section 4. 

STACK GAS VOLUMETRIC FLOW RATE 

EPA Method 2, "Determination of Stack Gas Velocity and Volumetric Flow 
Rates," was used at each location to determine stack gas volumetric flow rates. Standard 
and Type "S" pitot tubes, meeting the EPA specifications, and an inclined manometer 
were used to measure velocity pressures. A calibrated Type " K  thermocouple, attached 
directly to the pitot tube, was used to measure stack gas temperature. The stack gas 
velocity was calculated from the average square root of the stack gas velocity pressure, 
average stack gas temperature, stack gas molecular weight, and absolute static pressure. 
The volumetric flow rate is the product of velocity and stack cross-sectional area. 

STACK GAS DRY MOLECULAR WEIGHT 

EPA Reference Method 3A, "Gas Analysis for the Determination of Dry Molecular 
Weight," was used to determine stack gas dry molecular weight. Bag samples were 
collected and analyzed for each measurement run using Orsat combustion analyzers. 

STACK GAS MOISTURE CONTENT 

EPA Reference Method 4, "Determination of Moisture Content in Stack Gases," 
was used to determine outlet stack gas moisture content. This method was conducted as 



part of each total particulate matter measurement run. The initial and final contents of all 
impingers are determined gravimetrically. 

PARTICULATE MATTER 

EPA Reference Method 5D, "Determination of Particulate Matter Emissions from 
Positive Pressure Fabric Filter Baghouses," was used to determine the total particulate 
matter concentration and mass emission rates. The sample train consisted of a stainless 
steel nozzle, glass probe and filter holder, glass fiber filter, and a series of impingers 
followed by a vacuum pump, dry gas meter, and calibrated orifice. The particulate sample 
was withdrawn isokinetically and collected on the filter. Thermocouples were used to 
monitor temperatures of the stack gas and irnpinger exit gas. A schematic of the sample 
train is shown in Figure 3.1. 

VISIBLE EMISSION OBSERVATIONS 

EPA Reference Method 9, "Visual Determination of the Opacity of Emissions 
from Stationary Sources," was used to determine opacity fiom the baghouse exhaust as 
well as fiom the melt shop roof monitor. Observations were conducted simultaneously 
with the particulate sampling runs. 





SECTION 4 

PROCESS DESCRlPTIONISAMPLING LOCATIONS 

Kentucky Electric Steel, Inc. owns and operates and electric arc furnace (EAF) 
melt shop and bar steel rolling facility located on U.S. Route 60 approximately 12 miles 
west of Ashland, Kentucky. 

Kentucky Electric Steel, Inc. has two EAFs for steel production. Scrap steel is 
delivered by rail and truck and is stored in open piles. Scrap steel and various fluxing 
agents are weighed and charged to the EAF. The charge material is melted by electrical 
current flowing among three graphite electrodes lowered into the furnace. Slag (melt 
impurities) is separated from the product metal and is transferred to slag storage and 
processing using an endloader. Molten metal is tapped from the EAF into preheated 
transfer ladles by tilting the furnace, allowing the metal to flow through a hole in the side. 

Molten metal is then transferred to the ladle metallurgy furnace (LMF). Raw 
materials (bulk alloys and fluxes) are added to the molten metal in the LMF to further 
purify it. The metal is heated during refining using electrodes. After metal treatment is 
complete, the transfer ladle is removed from the LMF and carried to the continuous 
casting machine. 

At the continuous caster, molten metal is poured into a preheated tundish and then 
flows into molds and is allowed to partially cool. The strips of metal are cut into pieces at 
the caster to form billets. Cooled billets are later reheated in a reheat furnace and rolled to 
the desired dimensions. The bar steel is descaled using water sprays and the ends of the 
bars are sheared off. The final product is bound into bundles and stored until shipped 
offsite. 

Emissions from the EAFs and LMF are vented to the Harsell Positive Pressure 
Baghouse. A general process flow diagram is provided in Figure 4- 1. 

Throughout the test program the following process data was collected: 

A) Charge weights and materials and tap weights and materials (these 
are provided on the heat sheets in Appendix C). 

B) Heat times, including start and stop times, log off process operation 
including periods of no operation during testing (These are 



provided on the heat sheets and production field data in Appendices C and 
B respectively.) 

C )  Pressure Drop across the baghouse. (Shown in Table 2.3 and in Appendix 
B) A visual inspection of the baghouse was made prior to testing. 

D) Fadduct damper position (shown in Table 4.1). 

E) Fan amperes (shown in Table 4.2). 

Fan and damper data was monitored continuously electronically and manually every 15 
minutes. Ranges of the data are provided in Table 4.1. The fan amperes are summarized 
in Table 4.2. 
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TABLE 4.1. DAMPER POSITIONS (PERCENT OPEN DURING ACTIVITY) 

I Damper Charging A Charging B 
Melting B I Melting A 

- 

West Blower 

East Blower 

A Furnace Plenum 

B Furnace Plenum 

A Water Cooled 

B Water Cooled 

Furnace Blower Inlet 

Furnace Blower Outlet 100 99-100 100 I 100 I 100 

I 

100 

100 

0-100 

0-100 

100 

Tapping A Tapping B 
Melting B Melting A 

Charging A 
Charging B 

100 

100 

100 

100 

0 

0 

100 

100 

100 

100 

0 

0-100 

100 

100 

100 

0 

0 

100 

100 

0 

0 

100 0 100 

I 

100 

99-100 

0 

100 



TABLE 4.2. CONTROL SY! :EM FAN AMPERES DURING PERFOR! 

Baghouse 
OATE I TIME I Pressure 

TEST 1 

511 1/00 ( 2:40:00 prn 1 5.79 

511 1/00 2:45:00 prn 5.95 

5/11/00 2:50:00 pm 5.72 

5/11/00 2:55:00 pm 5.58 

511 1/00 3:00:00 pm 5.58 

5/11/00 3:05:00 pm 5.53 

511 1100 3:10:00 ~ r n  5.67 

l44; 14t;hP7 Trn; 
Blower Blower Total 

Activity - 
Charge 

Charge - 
Charge - 
Charge - 
Charge - 
Charge - 
Charge - 
Charge - 
Charge - 
Charge - 

Tap - 
Charge - 
Charge - 
Charge - 
Melt - 
Melt - 
Tap - 
Tap - 

Charge - 
Charge - 
Charge 

Charge - 
Charge 

Melt - 
Melt - 
Melt - 
Melt - 
Melt - 
Melt - 
Melt - 

Charge - 
Charge - 
Melt - 
Melt - 
Melt - 



East West 
Blower Blower 

Amp Amp 
186.08 178.12 

185.14 176.86 

183.01 174.74 

182.62 174.43 

183.78 175.71 

185.67 177.72 

187.51 179.48 

4th Port 
Blower 

Amp 
100.93 - 
107.49 - 
108.04 - 
106.29 - 
112.58 - 
116.59 - 
119.62 - 

Total I 
TIME 

4:50:00 pm 

455:00 Dm 

465.79 Charge 

463.35 Charge 

472.07 Charge 

479.99 Charge 

I 486.60 Charge 

5.15 1 127.17 1 188.01 1 180.29 ) 116.02 1 484.32 ( Melt 

6:05:00 pm 5.59 127.80 187.92 179.83 105.48 473.23 Melt 

6:10:00 pm 5.61 123.74 186.67 178.55 103.74 468.95 Melt 

6:15:00 pm 5.66 125.92 185.65 177.55 101.66 464.87 Melt 

6:20:00 pm 5.75 142.17 183.17 174.96 91.86 449.98 Melt 

6:30:00 pm 1 5.94 1 128.42 ( 185.77 1 177.51 1 104.12 1 467.41 1 Tap 

q 2 5  
484.34 Charge 

186.92 1 178.73 1 119.72 1 485.37 1 Charge . 
484.11 ( Melt 

5.41 1 120.61 ( 189.14 1 181.04 1 118.52 ) 488.71 1 Melt 

Am~ere  Ranne Test 1 450.0 - 493.1 

ST 2 
5/12/00 ( 7:15:OO am ( 6.01 1 122.49 1 184.39 ) 176.08 1 108.11 1 468.58 1 Melt 



East West 4th Port 
3ATE Baghouse Baghouse Blower Blower Blower Total 

TIME Pressure Temp, F Amp Amp Amp Amp Activity 

Melt - 
Melt - 
Melt 

Charge - 
Charge - 
Charge - 
Charge - 
Melt - 
Melt 

Melt 

Melt - 
Me1 t - 
Melt - 

Charge - 
Charge - 
Melt - 

Tap 
Tap 

Charge - 
Charge - 
Melt - 
Melt - 
Me1 t 

Melt - 
Melt - 
Melt - 

Charge 

Melt - 
Charge - 

Melt - 
Tap 
Tap 

Charge 

Charge - 
Melt - 
Melt 



TABL 

DATE - 
5/ 12/00 - 
5/12/00 - 
5/12/00 - 
5/12/00 

5/12/00 - 
5/12/00 - 
5/12/00 

5/12/00 

5/12/00 

5/12/00 - 
5/12/00 

5/12/00 

3 4.2. CONTROL SYSTEM FAN AMPEI 

Ampere R 

West 
Blower 

Amp 
176.18 

nge Test 3 

4th Port 
Blower 

Amp 
98.75 

RFORMANCE 

Total I 
458.72 

463.54 

474.09 Charge 

479.94 Charge 

482.42 1 Charge 

457.11 1 Melt 

453.07 1 Melt 
- 482.4 

Melt - 
Melt - 
Melt - 
Melt - 

Charge - 
Melt - 
Melt - 
Tap 

Charge - 
Charge - 
Melt - 
Melt - 
Melt - 
Melt - 

Tap 
Tap 

Charge 

Charge - 
Charge - 
Charge - 
Charge - 
Charge 

Charge 





SECTION 5 

SAMPLING LOCATIONS 

The baghouse inlet sampling location was in a section of rectangular duct 
approximately 193 inches downstream of a bend and 165 inches upstream of a reduction - 
in duct size. The duct dimensions were 131.5 inches by 144 inches. Six ports on the top 
of the duct were sampled with a total of 48 sampling points, eight per port. Figure 5.1 is a 
schematic of the baghouse inlet sampling location. 

Figure 5.2 is a schematic of the baghouse outlet compartments sampled for the 
particulate emissions. A sampling matrix of four by two points, eight points per 
compartment, was used for sampling purposes. 

A total of 32 points within four compartments was sampled at a minimum during 
each test run. Of the twenty compartments present, a total of 13 compartments were 
sampled during the course of the sampling program 
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SECTION 6 

QUALITY ASSURANCE AND QUALITY CONTROL 

The field sampling quality assurance for this project included the use of: calibrated 
source sampling equipment; reference test methods; and traceability protocols for the 
recording and calculation of data. The analytical quality assurance includes use of 
validated analytical procedures; calibration of equipment; and analysis of control samples 
and blanks. The calibration and quality control procedures used for this test program are 
described in the following subsection: 

CALIBRATION PROCEDURES AND FREQUENCY 

All manual stack gas sampling equipment is calibrated before the test program in 
accordance with the procedures outlined in the Quality Assurance Handbook for Air 
Pollution Measurement Systems, Volume III, EPA-600/4-72-027B. Summarized in 
Table 5.1 are the stack gas sampling equipment calibrations which are performed in 
preparation for this project. The meter boxes are re-calibrated after the test. 

Listed in Table 6.2 are the additional calibration checks which are performed on 
the sampling equipment onsite, just prior to the testing, to ensure that equipment was not 
damaged during transport. 



TABLE 6.1 

FIELD EQUIPMENT CALIBRATION SUMMARY* 

11 Equipment 1 Calibrated against I Allowable error 

I Method 5 meter box 

- - -  I Irnpinger (or mndenrer thermometer) I ASTM-3F I i2"F 

Pitot tube 

Thermocouple 

- - - - -  - - 

[ Dry gas meter thermometer I ASTM-3F I S 0 F  

Reference test meter 

Probe nozzles I Caliper I k0.W in. 

Y f0.02 Y 
AH@ H.20 AH@ 

post-test 
Y f0.05 Y 

Geometric specifications 

ASTM-3F thermometer 

- - 

I Barometer I NBS traceable barometer I M.1 in.Hg 

See EPA Method 2 

f 1.5% 

*As recommended in the Quality Assurance Handbook for Air PollutionMeasuremeni Systems: Volume 111. Stationary 
Source-Specific Mefhods. EPA-60014-77-027b, August 1977. 

TABLE 6.2 

FIELD CHECKS OF SAMPLING EQUIPMENT 
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f OESCFUBE E M I S M  POWT 

t-gq$muse Exhaust 

Sack 
rnth c 
Phrme 

Sun 4 

SOURCE LAYOUT SKETCH 

ETA 1 3 - - 2 a ~ :  





VISIBLE EMISSION OBSERVATION FOhd NO. FY 
L 

COMPANY W E  

Kentucky Electr ic  S t ee l ,  Inc. 
Sf R E 0  ADDRESS 

U . S .  60 West - Coalton 

CrrY STATE W 

. Ashland KY 41102 
PHONEWEYCONTACT) plant sOCI#TONUABER 

(606) 929-1320 103-0340-0020 

PROCESS EOUfFMENT OPERATING UOOE 
On Line J!=ltS,h2EL- 

CONTROL MUPMENT O e a u T N  UODE 

, Harsell Baghouse On Line 
OESCRlBE EMISSION POtNT 

Baghouse Exhaust --- 
--- - 
HEGHT ABOVE GROOH) LEVEL WEIGHT -TNE TO OBSERVER 

--..- 7 5 '  ---- stla 2 5 ' ~ n b  / 
DISTANCE FROM OBSERIlER DIRECTK)N FROM OBSERVER 

Sue ;)oO ' End A /  End J 

DESCRIBE EMISSIONS 

+n/yr~- ~ n d  t . FTX,,, 
E W I O N  COLOR IF WATER OROQLh PLUME 

smnd/.! End(3~- - 1 1  &/A ktrchrdO, 
POlNT LN THE PLUME AT WHICW~PAC~TV WAS DETERMIN€D 

sun J+ ~ n d  y 

DESCRIBE PLUME BAO(aCKXlN0 

SI.?&-- End / 
BACKGAOVND COLOR Sm CONOmOrrS 

sud- End -. ----- s@'!!&* 
WIND SPEED WND DIREETION 
S y  2-1 4 rnc&€nd~ S m I u  ~ n d  
AMBIENT TEMP WBULB'TEMf' 

stan$<* 90 End &/A 
SOURCE UYOUT SKETCH Dmw Mrch krow 

Wvld - 

- Environmental Quality Management i 

ADDITIONAL WORMATION 
CERTIFIED 8 Y  ME- 

p+, - 
ETA ~ - A z - Q Q , .  i= 

1 1 1 1 1  i. 

P? ,/ /+F/ - 
CmNUED NUMBER 

nl o l P 

) OespNERS NAME (PRIKI) 



SOURCE U Y O V T  SKETCH 

Sun Locmhon L~ne 

1 OBSERVERS W E  (PRIKI) 





Appendix B 

Production/Process Field Data 





KENTUCKY ELECTRIC STEEL 
BAGHOUSE TEST PROCESS MONITORING FORM 

Baghouse 
Pressure 

Notes 
(Heat No. and time; 

Charge and Tap Times] 

p.r-R f i e l r l q ~  J 
w*y W1-31.': 
'11YLj-x r l ' ,  r 

/J cl4.i 5J q ; ~ ) ?  
ATap 9 ~ 7 -  

c / , a rq~  lbt05 

fi T y  I D S %  
8 e Ly3c I N Y  
,q d h r 4  L ~b:( 

Damper Positions 
(Describe) 

A ' )  & t l ~ ~ : r  rilc 

w.l3[1L/ 

x - 1 XZ? 

d 13b5 

K- lA%Q 



KENTUCKY ELECTRIC STEEL 
BAGHOUSE TEST PROCESS MONITORING FORM ' 

Date b 4i%Y 

Pressure Damper Positions 
(Describe) 

x-  rzal 

d- 13 L7 
?(a1 A n  

L ~ , B I &  



PRODUCTION WORKSHEET 

Heats During Tests 
Heat 

Date No. 
TEST 1 

X- 1 269 
1 1 -May W-1355 

X-1270 
W-1356 
X-1271 
W-1357 

W or A Furnace 
X or B Furnace 

Totals 
TESTS 2 and 3 

12-May 
W-1363 
W-1364 
W-1365 
W-1366 
W-1367 
W-1368 
X-1278 
X- 1 279 
X-1280 
X-1281 
X-1282 

W or A Furnace 
X or B Furnace 

Totals 

Previous Operating 
Tons Tap Time Tap Time, min TondHr 

W or A Furnace 
X or B Furnace 

5:51 734 
754 9: 59 
959 11:41 

1 1:41 13:28 
13:28 1546 
1546 17:18 
6:39 8:46 
8:46 10:31 

10:31 12:47 
12:47 14:40 
14:40 16:37 
W or A Furnace 
X or B Furnace 

Begin operations at 1340 
No cast, completed as W-1357 

Return of heat W-1355, add times 
399 14.7 
381 24.1 

I 38.8 tonslhr I 

103 
145 
102 
107 
138 
205 Return of heat X-1281 add times 
127 . 

105 
1 36 

No cast, completed as W-1368 
117 
800 22.9 
485 25.2 

I 48.0 tonslhr 1 



* I KENTUCKY ELECTRIC STEEL 

BAGHOUSE TEST PROCESS MONITORING FORM 



Appendix C 

Production Heat Sheets 
(Privileged and Confidential) 





May 22,2060 

Dear Fred: 

Here is the Raw Data you may need for our report.. 

Sincerely, 

C&/M 
Eddie Hall 
Supervisor of Safety and Environmental Affairs 





I 1 TIME (m~nutes) I TAP 1 TIME I POWER I LmFcE 

w 
MELTER'S LOG 

Additional Comments: 

DATE 
SHIFT 
SUPERVISOR 

r 
CAST I TONS/ 1 TIA I FURNACE ONLY DELAYS DELAYS CAUSING 

5 -  ;; . o 0 
j\ .i . -j 

I- 2 r i  , , \ i 

I 

2 

HEAT # 

I I I 
Revision Level: D WHITE - CLERK ' CANARY - MELT SHOP OFFICE ' PINK - FURNACE PULPIT 

(Ex: 4/2) 

3 

; ' ?  , 8 
8 4 , a 
! ! 

!,j.i:T.$ 

y . / ~ - l  + 

GRADE 

9 3 0  
HEAT 

K.0 

(lid 
4 3 G  

TAP/\ 2nd 3rd 
CHG:CHG:CHG 

, 8 , 8 0 8 

CASTER DELAYS 

i \ ? . a  k,,, 2.2. Cd 3 o 
\ > b 0 .y 
\ < L o  < 

k +  I '  1 ,.,, 1 - .  ",, n, I 0 

\ 1 ; - 1  
11 '; 6 =, 

I #  

I ,  
3 8 
5 ,  
2 ,  
3 ,  
< > 

I L 

/ 
TAP 

1 ~ o . 0  

@A?';  

of 
TAP 

h;na 

c : ~  -7 

-lm!",rntesj 
ON I OFF 

OFF. 
@TAP 

?f!2!93.? 

< b . h k r >  

C6 





J 

r 
HEAT t GRADE 

2 

3 
I 

/ /o 

//() 
1 10 

/ o ! B S d  
'/ 

X - m $  

- W 13k S 

TlME (minutes) 
TAP/: 2nd 3rd 
CHGiCHGICHG 

t , b 0 , , 
a ,  , , w a i -  
a ,  , , 
< I , I 
3 ,  

1 7 3 ;  2 i - 
t k'efuh 

5 

I 

8 

I 
9 

10 

TAP 
I 

TAP 

v- I,?& 9 

6 x -  + ! I T ~  

7w-4 3 7n 
7 

I-- 

TlME 
of 

TAP 

5-99 Revlslon Level D 
A 

WHITE - CLERK ' CANARY - MELT SHOP OFFICE PINK - FURNACE PULPIT 

lQ 

q k l  

14:0~06&77gY~? 
i 

~?:srsrri?.zs 
I 

I 

reSjBzo 

. 
8 ,  
8 ,  

a , , v , , 

9.o id i a 
5 8 
3 ,  
3 0 
e 8 

; J  ; -  
b 0 

< 8 , 1 
8 ,  
% L 
L 8 
4 2 

a , , , , , 
a 8 
4 0 
a 4 
a 0 
0 8 , , 
a ,  

, , , 6 , 3 
n 8 
8 8 , , 
, 4 ,  

5 5 
& 4 * 8 
0 0 
8 a 
t ,  , , 
0 0 

c 0 

( I  

I I 

452 
10 

4d / 

Rev~slon Date 02-1 

14D.5 

I 23.0 

3nri  734 
I < 
0 ,  
0 ,  

/re.g 

/,?.o 

11 

POWER 

.-!m!tuI%s) 
ON I OFF 

4 j /  
8 

y 

B a 
0 5 

7 - 4  

/G &- 
U r I  - t C 3 

Pll 1 .  r 

r --- 

Y 16:3 7 

17:,r 

Document No 

LAGFCE 

olFF 
@ T A P  

8 

37- 
4) L Q~ f 

I< 
PO 

iK  

I C _ I ~  - 

SK&.;L 

d L  
1 4 . ~ ~ ~ ~ 5  

t 2 
8 8 , L 
6 < 
5 a 

MS-015 

p$J 2 / ,?80  
W3 /Po 1,-3 

# 
CAST 

(Ex 412) 

ro .9 
- 

r faP f o  n0 MJ% K 21q76 D 
!PO 1 9 . 9  

~ k n  k-I4 R / ; c a ~ ?  

TONS1 
HEAT 

Q 

TlA ' FURNACE ONLY DELAYS DELAYS CAUSING 
CASTEROELAYS 



11 

e ,  
5 ,  , , , , 
I ,  

Document No. MS-015 Revision Date: 02-15-99 R e v ~ s ~ o n  Level: D WHITE - CLERK ' CANARY - MELT SHOP OFFICE 
J 

PINK - FURNACE PULPIT 



MELTER'S LOG 

/ 

L 
TIME (minutes) TAP TIME POWER mG FCE II 

TAP/: 2nd / 3rd I of Jm!ss )  DlFF. CAST 
HEAT t GRADE CHG~CHG~CHG TAP TAP 'ON /OFF- @TAP (EX 412) 

. . 
10 

0 > 
8 ,  

, , 
8 8 , 8 
8 8 
6 ,  , , 
6 8 
4 8 1 1  

Document No: MS-015 Rev~sion Date. 02- 15-99 

TONS1 TIA FURNACE ONLY DELAYS DELAYS CAUSING 
CASTERDELAYS 1 

Revision L_evel: D WHITE - CLERK ' CANARY - MELT StiOP OFFICE ' PINK - FURNACE PULPIT 



9 

10 

1 1  

Document  No MS-015 Revision Date  02-15-99 R e v w o n  Level D WHITE - CLERK ' CANARY - MELT SHOP OFFICE ' PINK - FURNACE PULPIT 

I-- 

m ,  , L 
< 8 
! 4 
8 ,  
8 8 
8 ,  

m ,  , , 
I I 
8 8 
4 ,  
4 8 
3 8 
I I 

j -- 
: I 
0 8 , 8 , , , 8 , , 
8 ,  

_I__--- 

/ 
M 



Kentucky Electric ~ t r  ; Inc. EAF I LMF CC lbined Heat Sheet 

Stan Car Number Amount Used 

Last Tap - L a d  Heal - Trea(men( Stop 

1st Chg. 

U~ep~.ailon Time 
I Electrode #2 

I ! -- I I 4 I Current Heal -Treatment Sloo 149 '// I 1 1 
( 7 W . I  w 

Total Tlrne of Heat. 

: Fluxes A d d e d  (lbs) ~JJ+'Y;, Alloys A d d e d  (Ibs.) 1 Wire Added (tt) 1 
4 

riirte 1 

-- - - 

Cal SU I I I I I Copper I I FeS 1 



Kentucky Electric sf !, Inc. EAF I LMF Cc 'ibined Heat Sheet , Tap 

Car N u m b (  , I+, ;ui;used 4 Last Heat - Treatment Stop At Furnace Al LMF 

1st Chg. . Current hoat - Treolmenl Slarl "4 'J, Power "Ier d ?/,'&' 
L - Eleclrode #1 

\Electrode #2 \----ti -- 
Eleclrodo #3 

Lance Sedlons 

Total Tlrne of Heat: 

: Fluxes Added (lbs) a/.a 2 - Alloys Added (lbs.) 

Time Furnaw Ladle LMF LMF LMF I h . 5  Furnace Ledle LMF LMF S$ur 

Slag C0n.l. u/'fi 0 Carbon 3 d- -e Calban 

Cal Al 1 75% FeSl 1 5% ca l  sil / P o  
I m 

Spar 2 / 3  S M n  

Cal C 6- L t ic  FeMn 

~ l m e  I 7 0 ~ 3  1 MC FeMn 

DoloLlrne I FeCr I 
NI  / I  I I 1 I 1, Moly Oxlde I 

I - I I I I I I 

Cab SII +/I6 I 1 I copper I FeS I 

Practice: . y 3 Roll No: 4 ,q Chemistry: 

GRADE 1UYS MUV 



Kentucky Electric S: 1, Inc. EAF 1 LMF Cc"-ibined Heat Sheet 

Start I Slop Scrap W. Car Number 

I/(/'< d.2 1 1 Last Haat - Tmatment Stop 1 /,?i$, 5- I A1 Furnace 1 Al CMF 

Is( Chg. b?:a 0 11733 I Currenl Heal - Treatment Slad I ,7n Ipower 
3rd Chg. Electrode f 2  

Lance Secllons 

Total Time of Heat 

1 - . . F l u x e s  Added (lbs) ' A l l o y s  Added (Ibs.) 1 Wlre Added (nJ ] . . .Y , V 

Time 1 ~umace 1 ~saie (s LMF 1 IMP I M 1 rime 
- - 

slag Con4 job 01 Carbon /,$LO +a Carbon I 
Cai AI 75% FOSI I U  8 p C~ISII Vfa 

1 

Spar 13'-A SlMn F B C ~  1 
Cal C & (2- HC Fe..in 

--- - JQ 
Llme !&flu 0 1 ?@ MC FeMn 

DcloLlme I FeCr I 
NI 1 I 1 I Moly Oxlds Nllmvan . .. I I I I I I I I 

Cal SII I Copper I I FeS 

L- [I 0 0 i )  0 . i I  . .  i! 0 . 9  . - - A  

Meller 

D r u a n w  No: hlSOll Rcdrion l h s :  04.19-1999 Ikridon l rr l :  F 
P. 

BeluaLkr; :?(, & &37,-d. 
' \ -- 

A' , c-2 - ', *) -/ , / , / 

LMF Operalor 

~ I P , ~ ~ s -  

Heels on Ladle Heals 011 Plug 

i 13 1 
Ladleman 

Y 5- '7 
Date 

-u&, 

Ladle No. 

7 
Gale No. Shift 

3,/) 

Heat Number --- 
X-IJ-.? I 



Kentucky Electric sf >I, Inc. EBF I LMF Cc ~ b i n e d  Heat Sheet 

Car Number Amount Used 

- 1 r e  I - a l n  S O P  / 5- 51 /Elac1r0ae Electrode n2 #3 l----C--i 
-- 

Total  Time of Heat Roof Della 

Ladle Welght 1 /d 
Theirnocouples 

Tare Welght 49.000 1 Samplers 

Last Tap 

Ist Chg. 

2ndChg. 

. Fluxes Added (lbs) ( 20. / 0 Alloys Added (Ibs.) ) Wlre Added (ft) 

Furnace 1 Ladle I LMF I LMF I LMF 1 Time 

Last Heat - Trealmenl slap 

Currant Heat -Treatment Slart 

Praparallon Tlma 

Lime q11>,3 708 MC FeMn FeTi 

DoloLlme I FeCr /u/JO 7 '- 
I 2 

NI I Moly Oxlde 9 -G Nllrovan I 
Cal Sll I Capper 

< 2 

- 
/ 
//,/ 27 

Practice: Chemistry: r/R 

/ 

/9,'0 $/ ' ' - 1r.0 7' - 

1 Element I C I Mn ( P I S / Si 1 Cu ( Ni  I Cr 1 Mo 1 snl' I - < /  

AI Furnacn AI LMF 

Power Meter 
- 
Electrode d l  

j ;!/ 5 
) 7 

- 
, o 
57, ( ! c 3  



Kentucky Electric st€ ~lnc ,  EAF 1 LMF C O ~  bined Heat Sheet 

Amounl Used 

I : 

I . - : Fluxes Added (lbs) 1 Alloys Added (Ibs.) ( W e  Added (tl) I 
1 I 

Slag Con#. Carbon - 8 pa camon 

Cel A1 75% FnSl 3 00 Cal Sll / li 0 
pppp 

! Spar S i n  @ b o  FeCb 

DoloUme I I 1 FeCr 'f-0 I Feu 1 )  
NI I I I i I 1 1 Moly Oxlde [ Nllrovan 

I I I I I I I Rinse Flow:.- 1' 

I 
F:."i,,jl,ot r:~j,1e 2OLJ  

I 
I 1.1 ,+ 'j 1 t4 <.I , Y. - . I 2 ' 9 I 
I L ; r . L l ~ ,  I 1 8~1. ! . , : ! t  S l r f  L t ' l , r l i . l ,  (:fit.int. Tor,.; S t a c k .  k : ; ~ : r a > -  f u r l s  I 
I i 4  m.: .I g , 7 -5 ; . O O X 7 . 0 0  1 7 4  53 4 4 . 7  2 1 3  0 9 . 0  I 
I li 0 G 0 0 . 0  0 0 , O  I 
I c: 0 0 G 0 . 0  ,) 0.G 
L. 

I 0. (1 ii . il.. - - - - 4 -. 
- m m r  1 LM,- dperator ~ e d h n a n  Lads  No. Gate No. Heals or, &d/e Hoalr ollb;l;) - Shift 

q 5 -~ ~ f ( , /  /C, < G[/-  @O 
Heat Number 

I)~l-urn~..l No: MS-dl3 R ~ v i r i o n  OE c: 04.19-1999 INcvisicm ILVC!; F 

LG3mntbs: 

q/I i  f i /<2 ,AJ - i 



Kentucky Electric st. ', inc. EAF I LMF Cc <bined Heat Sheet 

Slart Slop 1 car  Number ,p , 
Last Tap - Last Haat - Trealn'ent Slop Al  Furnace A! LMF 

Q f i  
1st Chg. / @g &7>% %"f?fl" Current Haat - Trealmenl Slarl Power Meler 

2nd Chg. I qlq % Preparatlon T h e  Electrode d l  

3rd Chg. Electrode d2 
Currenl :leal -Treatment Slap /'),,-J 2 

Taoplng 1 L- / 0 1 i *.:! P; Elac i r~aa  63  ,, ,, - - ,,.,. , ,, , 
Tap Temp. 1-% 2 0 [ Tolals: I Lance Szcllons 

Total Time of Heat: 

1-5- P 

Thennocouples 

Samplers ' 

I Fluxes Added (Ibs) Alloys Added (lbs.) 

I 

Slag Conl .  / fc l> Carbon 

Cal AI 75% FeSl - . . . . . . - ./y . .. - 
Spar SlMn 

OoloLlme I FeCr 

',', NI , I '  Moly Oxlde N l l r o v a ~ ~  

*' Gal SII 
' L I - Y 1  I Copper 

1 1 I I 1 1 Rmse Flow: : 

Practice: ~j 7 ' Roll No: f i  y l-j Chemistry: 

, 
Final \ ' .000 1 .000 1 - .000 1 ,000 1 .000 1 .0000 \ .0000 1 .000q p a .  898 1 

GRADE 1095 MOD NU L 



Kentucky Electric st( ' I Inc. EAF ! LMF Cork 'bined Heat Sheet 

Car Number Amount Used 

A1 Furnaw A1 LMF 

Power Meter Z ~ - Z ~ - J  A/& 
Eleclrode 111 

Eledrode 112 
l-.- 

' 

I 
Eleclrode 113 

Lanca Secllons 

Root Della /s- 
Wall Heal /.< 
Thermocouples 

Samplers 

Oxygen Probes 

!r- 4 . .  . . - * . .  . . . - 
Fluxes Added (lbs) Alloys Added (Ibs.) ~ r e  ~ d d e d  (R) ' 

rime Furnace Ladle LMF LMF LMF Time Furnace Ladle LMF LMF Sullur 

Slag Cond ((cl& Calbon L- 6 b3~ .j= 
Cal Al 75% FeSl qce 
- 

Spar 6' LJ SIMI~ 4# F-Cb 7 - L  
Cal C - HC FetAn /}' 0 ; Fee I 
Llma ,' 9 9  MC FeMn F d  FeTt 

DoloLlme FeV 

Nllrovan 

F es 

I 

- - - - - -- - - 

Practice: 1 9'7 Roll No: QL, Y Chemistry: N?7 
Nemellt ( C I Mn ( P I  S Si Cu Ni Cr Mo 



Kentucky Electric Steel, Inc. EAF I LMF Combined Heat Sheet 

Lasf Heat -Treatment Slog S 3 At Fwnace At LMF 

Current Heat - 'rrealfiient Start Power Meter 

Preparatlon Tlme 
Electrode #2 

Electrode #3 I 

- --- 

: Fluxes Added (Ibs) Aliovs Added (1bs.J I WTm Added (ft) 1 

DoloLlme 1 1 1 1 f FeCr 
.̂  I I I 

N1 I I !.Wy Gdde  
- . - - . - -. 

I cal SII I I 1 I cower  I I I I I 

Argon Flow . ,. , -1 I I I I I I 1 ( Rinse ~/ow:.- 

, - .  - .  
- 

( .  
. 

"me a?% 07,a . I * .  1 Flnal N2 (ppm): 

Temp ('FJ a .. Flnal Temp e F ) :  

I I , I I I I 

Final 1 .003 ( .004 \ .025 1 ,000 ( .OOO ) .OOOO 1 .DO03 I .UUlj 

GRADE 1095 MOD 



Kentucky Electric Steel, Inc. EAF I LMF Combined Heat Sheet 

Current Heat - Trealrnent Slad 

1 CalC I I 1 1 1 I HC FeMn 1 

Practice: / 6 7 Roll No: 
L/L/ 

Chemlstryr 4 
Element 

Spec. 

Prelim- 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - -  ---.-- 

I I Id<. > I. PI r, . ;< - I. ::! 4 9 p T r! r i 8 . 1 ~ .  (, i: I I ( : ~ c !  2 I .  f.' I 
I , . 1, i 1.c , C) , 1: F: j 1, 1 ,:3 t, 5 i - I,, e ( I  c.1 t, 1.1 I: a-8!., rz t, 'r o rg ,_: F I, ? (> I ,  5 '1 1 .2 !: T 1.1 1 I 5 1 
I /': r n  I r b ?  , 1.- 5 j? . (1 83 ' Q ( : q  4:: 4 4 . 4  I . ! - . :  0 9 ~ ~ '  1 
1 I! $3 0 O 5 . ~ : )  0 ,:*? I 
I i 0 i! ( : t , q  8.1 ( . ) , ?  I 
I 1 ( I; 1.1 f , . ; . )  i i  0 . 1 1  I h - - - - - - - ' - - , - , L , , , , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - J  

Prelim 
4 7  

7 >b ~ -- 

Prelim 1 'd I ?? 
Prelim 

I I 

C 

7.5 
7 

13- 3 !a -- -- 
5 - / / -  f l / ;  f'/T k- /J 

Onc~rnmt Nm: MSdll Rcrlrinn Dalc: 04-19.111q RcGdnn l r r r l :  F I 
Retrrarhs: ------I 

Hoots on Plug Gale No. Heels on Lad!., 

IT 
Msller 

C/' 3 

Mn 

5 7  
(0 

Dale 
,-- 

LMF Operalor 

P 

0712 
Y 

Lacffern~n Slltff Ladle No. Heat Number 
- 

s 1 si Cu 

-35 
7 

023- 

47 
35' 
0 

Ni 

2'~ 
~r I Mo 

/ K . f l b  
Snk 

Z' 
A1 

-- 



Kentucky Electric Steel, Inc. EAF 1 LMF Combined Heat Sheet 

I I 1 I I Rinse Flow: .- 

-. FInal Temp ("F): 

1 1 \ 1 \ Flnal O2 (ppm): I 



mtucky Electric Steel, Inc. - I EAF I LMF Combined Heat Sheet 

Temp. ('F) I 
w e n  ( P P ~ J  1 I 1 I I 1 Final 0, (pprnJ: 

'racfice: ,! . Roll No: ,-, &f. Chemistry: 

- - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - -- 
I j p ~ t  t . I<. -  V - 1 2 h 7  F r I? c j  t I r: .t, (1: I) i:,i G:: I? :! K I 

> ~,, I. :: (: I,. m: :; (: r + ; .. I 0.1  VI ':i ! : : l . i t  c ! . O .  d. Oillet, S i z e  I . . . r r l l t , l ~ ~  r : o ~ . ~ r ~ t  ' l '(:l1-.! .-  I 

'- 7 c1 ') 4 .T;:;Y.:I . O O  ~! t.) Y q:! ..IS. 3 1 1  - 5  ., . 0 , < )  
r> . I  .. t .. I 

CI 0 !! 0 0 . f) C, O , O  I 

I : (i 0 I )  0 . i )  i! ii? . (2 I 
0 * )  c') . <\ 0 0 . (! I . - - - - - - - JL - - - - - I I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,  - - 

Molter 1 LMF Operefor 1 Ledlemen 1 Ladle No. I Gale No. I He86  on Ladle I Heels nu Pkrg I D d e  ( SIliff I Heat ~ u m b e r l  



entucky Electric Steel, Inc. EAF I LMF Combined Heat Sheet 

Start SIOP S n a p W  Amount Used 

as1 Tap -- At Furnace At LMF 

I st Cho Power Meter 

- -- - 
Preparallon Tlme 

Fleclr&e 47 1 

I I Samplers 
Sleel Welght 

slag Con$. b O ~ U I  Carbon 3 d  Carbon 

Cal A1 75% FeSl f.25 Gel SII 
Spar , 3 -c  I SlMn /C?O 
Cal C HC FeMn / o  11 
"me rpoa 300 

MC FeMn FeTi -- - 
Dolollme FeCr 

- - 
NI 1 1224 / sf Mdly Oxlde Nltrovan 

cat SII I Capper 

I . . I I I Rinse F l o w  .-. 1 
, 

Final N, (ppm): 

Temp ('F) 23 j=I- 2716 arm v Final Temp PF) :  



(entucky Electric Steel, Inc. EAF I LMF Combined Heat Sheet 
- - a #  

Car Number 

Carl Haat - Treatmenl Slop 

Current Heat - Trealment Slarl 3 ; g /, 

I Amount Used 

AI Furnam 1 Al LMF 

I 
I 5 --- Tapping Elec(rode ff 3 -- 

TRP ~ e m ~  -($%$+ Lance Saclions 

Total T h e  of HeeV Root Della I 3  1 
Wall Heat J 2 -  
Therinocouples 

49.000 11 
Samplers 

3, 
I 

Oxygen Probes 

1 . e  e : * -  
.- 

Ffuxes Added (lbs) 4 lc &/~l /o~s  Added (lbs.) Wire A d d e d  (ft) 

1 I 1 I I I I Rinse Flow: r 

Temp. r F )  I a .-. F l n a l  Temp rn: 
I 

Practice: C/ ;/ 3 Roll No: 0 44 Chemistry: 

1 Element I C \ Mn \ P 1 S 1 Si I Cu 1 Ni I Cr ) Mo I ~ n "  1 A/ 

Prelim -- 
Prelim 

Prelim 
I I I I I I I I 

prelim . 1 4  1 01 .)307 .dl1 21 71 70 ? n - - 
Final  I I 1 t "  I' "" 

r - - - + ~ O C " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . -  - - 
I 1.1 c.> ;; t.. t J  (2 . :' - 1 "' 4, $ r." . : ~  CI ci I.J 12 I:.. 1.; (1 rj Q l? :! K, 
I :; i-. i t, , , I:< , 1, I. 1, 5 j ,  (, ,.., +, 1 ,  I: c, ,., 1, r I ., +i !; .t, (:: I! :I: !:; . ,  .2 :. 'r I 1 I .( <: 

1 4 . ! : . . .  #? ,.':j 1; t.1 0 0 :? 0 7 :,; 4 CI a ;T 1; ( -. ;! :? .; . .I c- n ( '5  I, 

1 I: 0 O !).(i 0 TI 
I I ' : i a? i) 4:) , (;I (> 

1 T, 1 
s e :, a >  / \  n ,> # >  

L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , , , , - - - - - - - .  . . , - - - - - - - - - - - - - - -  

1 Mnller I LMF operator( Ladlemen 1 Ladle No. ( Gate No. I l fee fs  on ~ e d l e l  Ifosfs on Pltrg I u r n f t  f Heat Number 



ientucky Electric Steel, Inc. EAF 1 LMF Combined Heat Sheet 
, 

*- .. 
i.. I 

Slag Cond 

Cal A! 

Spar 

Cal C 

Prellm. 

--- 

Practice: J 20 Roll NO: 0 ~ / q  Chemistry: 

Prelim ,? 0 
Prelim 

-~ 
Prellm 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  
l i p a t ,  H c r .  W - - 1  3 5 1  1'  1. rr r.; (J c t, C: r : ~  ri e .! ':' 11 
:; F. 1. i. 1, F! . (3 . R: R i, 1. I. I? .t S i i: P 1 vr.1 <:! L I., (: c., I .I I-, t. 'I  (:I r.! 5 S t. a I .. I!. U !: r: r G! 2: I c:, I t '.. 

A 5 9 7 h 11 . '7 :I y fl , 0 rj . L . . .  3 9  4!!,9 1 1 - , I  ? I,'!.:! I n  r !  

ri 0 C) Q 0 < 0 /! " . fj 
I; 0 0 3 2:) . 9 8 .\ @ , <) 
rg o t b  I ,  n a :, ,>, -- ..- 

I-MF Operator 1 Ladleman ( Ledle No. ] Gale Nn. 1 He-is ur: Lndie I JI.,rls on -;'~;a Onfe 1 Shift I Heat Number 

[La@ 

L h e  l/b& 
I 

Nemenl C Mn P S Si 

36 0 
OoloCIma 
-" 

Nl 

Cel SII 

Cr 

h0/h 
2 - B  
2 - c  

I 

Mo ( snl 1 Al Cu 

MCFeMn 1 
I FoCr 

Moly Oxlde 

I Capper 

Ni 

------ 

FeTl 

FeV 

Nltrovan 

FeS 

, 

Carbon 

75% FeSl 

SlMn 

HC FeMn 

/ / L )  30 Carbon] 

cal  SII 

FeCb 

FeB 

,315-6 

- - 



e ~ ~ ~ U C K ~  ciectrlc Steel, Inc. EAF I LMF Combined Heat Sheet 

I I I Y I I 

Llme 3 d  0 MC FeMn Fel l  

DaloLlme I FeCr FeV . .- 
NI I Moly Orlde Nlfravan 

Cel SII I Copper FaS 

Vacfke: 93'1 Roll No: 0 Chemistry: 

Element 1 C 1 Mn 1 P 1 S 1 Si 1 Cu I Ni [ Cr 1 Mo I ~ n "  ( A1 1 

- - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - 1 

I-IP;.~. t d r 8 .  x - I : : ' ~ : 5  r:, (1 ~j c .t. P .? or: I 
I . ; ~  1 i t ,  I.(]. II. FP, ~ , l , ~ ? t ,  si7" ~ . . ~ , , q i , i ,  r,:,t.,r,t: r o n s  :.;Lack. l 5 ~ :  I , ; ) ; .  rs'ln': I 

,.: c, .. ... 
A \ ,  7:;Xe . 0 0  :' . .  . 1 4 , 4 1, 4 7 . 4  p l ! - i  

::, (j;, n . ,  , / ;  I 

1:: :> 'J. f) !> * <! j..) <>.(:! I 

8.1 f t  0 . Q  
:: (1 ., :\ 

I" 0 I 

T'I 0 3 o . i\ ,! Q . : \  I --------------------- .---------- .- .--------------------------- ,  -- 
Molter I LMF ~ ~ e r s t o r l  Lediemen I Ladle No ( Gafo No. I Heei .~ on L d e  ( Hes:s nrr Plug I Date I Shiit 1 Heaf Number I 



mtucky Electric Stee l ,  Inc. EAF I LMF Combined Heat Sheet 

%l Chg. 

nd Chg. 

I Car Number I : I 
Last Heat - Treatment Stop 0 (. Id12 

Curred Heal - Trealment Start 
) 2 /.fQ 

Preparation nrne A!;')$- = 1 Al Furnaca 1 Al LMF 1 
I I - 

Power Meter 

Electrode 62 i ' /  +I - - - ~ -  
I 

L ' 

Tolal T h e  of Heat: cjl0 
o l  D 

Theirnocouples u 

a. 
Oxygen Probes 

I . 
;lag Con4 I Carbon Carbon 

Cal Al 75% FaSl Cal Sil 

Spar ,?- C SiMn b ~ q  FeCb 

Cal C HC FeMn FeR 

.. . ... . 1 Final N, (ppm): I - Flnal Temp ("F): 

1 1 1 I Final 0, (ppm): 

GRADE A3 6 



r\ mtucky Electric Steel, Inc. EAF I LMF Combined Heat Sheet 

- 
<rt Tap - Al Furnace At LMF 

Power Meler i g p  174 
I 

- dch'l Z 2 : j - c  Eledrode I 1  

I '  i ~ I C ~ Q  Eleclrode #Z 

Total Tlme of Heat: I 
Ladle Welght 

Tore Weloht 

Steel Welght 

Current Heal - Trealment Stop 6 ; & 
Tole1 nrne of Heot I I Eleclrode #3 

Lancs Sect\ons L - H  
Roof Della 

Wall Heat 

Oxygen Probes 

: 'ractke: , z Rolf No: L; 4 L.j Chemistry: 

1 Hernent 1 c ] M11 1 P 1 S [ Si I Go 1 Ni 1 Cr 1 Mo I SO'' I Al 1 

Prelim 

Prelim I 
! Prelim 

I Final . 19  .56  .004 ,010 11 u I 661 
I I I 1 

; Element A1 V 
1 

1 FJriaI 1 .003 ( .000 1 
GRADE 

, .  , . ,  - - - - - - - - - - - - - - . - - - - . - - - - - - - - , - , , - , - , , , - - - - - - - - - - , L : , ' A ' ~ . , , , , - - - >  
Meller LMF Operafor L~d lemnn Ladle No G d e  No Heels on Lad;e lioets or! Plug C h  fe 

-.- 

37'3 2 / 5 -  ' W Y  C 

-- - 



entucky Uectric Steel, Inc. EAF I LMF Combined Heat Sheet; 

Csl SII I I I Copper FeS I 

a - .  - .  
. . ... . ... . . ~W/J ' . ' Finer N* (ppm): 

Temp. ('F) Jg>s-)1' 877 3 737 3 y&- *. Final Temp CFJ: 

'*Ygen ( ~ P m l  Flnal OZ (ppm): 

lrgon Flow 1 . 5-  5 I . -1 I I I I I I 1 Rinse Flow:.= 1 

Prelim 

Prelim 

Prelim 

Prelim 

F i n ~ l  

Elernsnl 

Find 
GRADE SAE Y45 ljKw 

. 1 3  

A/ 

.004 

. 9 1  

V 

.002 

.006 .012 

I 

I I 
26 LU 1 U I 15 U L m33 

I I I I 

.OOO 1 ,000 . 



Kentucky Electric StepL ,lnc. EAF I LMF C O ~  bined Heat Sheet 

I - - - -  : . Fluxes Added (Ibs) - ;  Alloys Added [Ibs.) 

Cal C V L  HC FsMn 

Urns ?@6 MC FeMn 

OololLns I FaCr I FeV 

I I I I I I I I I a I 

caw 1 . I I I Copper I 1 I 1 F ~ S  I 



Kentucky Electric Steel, lnc. EAF I LMF CO -'bined Heat Sheet 

FeB 

Lhm YJ)~ MC FeMn Fe l l  

DoloUnu FsCr FsV 
r 

NI I 1 I Moly O x k k  Nltrovan 

Csl SU . - Capper 1 FaS 

PracUce: . -' .I 10 Roll No: 4 4 Chemistry: 



Kentucky Electric Stee,, tnc. EAF 1 LMF Condined Heat Sheet 
. 0 -  

1 Car Number 1 1 Amount Used I 

-im 

1 Total Tlrne of Heat: I 

I : Fluxes Added (lbs) 

- 
Lesl Heal - TrsaLmsnl Slop Al Furnau, At N F  -- -- 

Current Heal - Trealment SIaa r~ower Meler 

Prepatallon Tlme Elearode #I ------ Electrode #2  
Current Heat - Tisnlment Stop 3 

Tolal Arne of Heel 
Lance Secttons 

Roof Delta 

Wall Heal 

C 
LMF LMF UIF Time 

Slag Cond. ] I 1 1 Carbon -fi I I I Carbon 

Practice: , / 0 RollNo: L, L/ 4 Chemistry: 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , , _ _ _ , , _ , , _ _ _ . - _ _ -  

1 .  H e a t  No. X 1 2 H 3  Froduct Code 32W 

S p l i t  E i , C l .  4 Billet Size Lertdth Cour t t  T o n s  S t a c k  Q S r r a r  T o r t 4  

A 5 9 9  1 5 . 0 O X 7 , O O  .. - 57 61. 1 ~1111 0 O.! ' 7  7 1 

fj 0 0 0  0 . 0  0 0 . 0  
C 0  0 0 0 . 0  0 0  . .:! 

are NO. I be18 NO. 1 nears on LeQe Heats on Plug I 1 Date I Shifl I Heat Number 



Kentucky Electric stb-,, Inc. EAF I LMF Com'bined Heat Sheet 

I I 1 

Slag Con9 I/v W, Carbon d--& Camon 

Cal Al I 75% FeSl 

spar &&' 1 SlMn 

Cal C IA. 2 1 HC FeMn 

Llme ,*gs 1 MC FeMn 

DoloLlme 1 FeCr - 
NI I Moly Oxlde Nltrovan I 

Gal SII copper I 

LaslTap 

ls t  chg 

2nd Chg 

Practice: . . 
. 116 Roil No: / L/ ~j Chemistry: 

[Element I C 1 Mn P.  1 S 1 Si 1 Cu 1 Ni.  1 Cr 1 Mo I ~ n l '  1 A1 

I 1 I 

Prelim 

Final .17 -65  0 1  .017 .20 25 
-- 

Element A1 V Nb Ti Zr 8 

Final ,004 .001 .000 .000 1 .000 1 .0000 ( 
E 1U18 SU 

3rd Cllg Elsdrode 82 
p- 

T W P ~  
Total nnle of Heel - - 

Tap Temp j'~, 7- 0 Tolols ' / , ‘ e m  ~eel lons 

Total Tlme ol Heat. Roof Della Z-8 
Wall Heat 

Ladle Welghl 
3-f 

Thermocouples 
Tare Welght 49.000 1 

Samplers 
Sleel Welghl Oxygen Probes 

' * *  * * - , * 8 -  

Fluxes Added (lbs) 1 Alloys Added (lbs.) Wlre Added (n) 
Time ) Furnecs I Ladle I LMF ( LMF I LMF ( f ime I Furnace I Ladle I LMF I LMF I Sulfur I 

Slaft 

- 
& !/LJ 

I 1 I - 

U a u m d  No. MSOll RCWSIM Daa. 04.19-1999 ~l~~~~~~~ lrrcl F 

Slop 

ISI q ~ >  " 

---- 

Scrap Wl 

- 
7 

A 

Car Number / - Amounl Used 
- Last Heal -Trealmenl Slop A1 t urnace AI LMF -------- 
Current Heal - Trealmenl Slarl -- 

Preparallon Tlma 
Elsc(rode Ul 

- 



Kentucky Electric Steer, inc. EAF 1 LMF ~ o m i i n e d  Heat Sheet 

, J I 

LaslTap - A1 Furnace At LMF ) Last Heal - Trealmanl Slop 4:: c; d 
1.'~".  / y : 5 9  ;.;:ja 7 3,814 .J,,,,. q 1 1  p-erMelef ' i i .  5 
2nd Chg. />'! 4 0 -- Preparallon Tlme 

Eleclrode 111 

L d  Chg. Electrode #2 - - Current Heat - Treelmenl Slop / Tapping -, - Eledrode #3 

Tep Temp (? 0 ( Toteis 1 - 
Tolal Tlma of Heat. 

49,000 II 

A 

a * .  . . . . *  

I 
-- 

: Fluxes Added (lbs) 
- 

Alloys Added (Ibs.) 1 W7re Added (it) , 

--- - 

Practice: /a Ron No: n 4 Chemistly: 
I 

Element I C 
- 

Mn P I S I Sj I Cu Ni Cr Mo / Sn' 1 A1 



Kentucky Electric stL .. ,, inc. EAF I LMF Combined Heat Sheet 

AmounlUsed I 

Powcr Mcler 

Electrode 112 

Lance Secllons 

Oxygen Probes 

Fluxes Added (IbsJ I Alloys Added (Ibs.) 

Tima I Furnace I Ladle 1 LMF ( LMF ( LMF T m e  1 Furnace 1 Ladle I LMF I LMF 
1 I i I I 

Slag C o d .  PQ Carbon 

Cal Al 75% FeSl 35-0 5-0 
Spar SLMn 

' # *  4 1  

I I I .. I I I Rinse Flow: .?. 
L. 

Practice: / [ @  Roll No: 0 L[ L/ Chemistry: 

Prelim 

Prelim 

Final 

EIement 

Final 

-* . 2018 S Q ~  

.17 -68 :009 

A1 Nb 

.OD0 

V 

-010 

. -00_4 1 .002 

Ti B Zr Ca Zn 

.2Q . 

.000 1 .Do0 

-28- -07 
I 

.15 \ .Ol -014 



I .  

' hint(!  :Icy Electric St ', inc. EAF I LMF Co bined Meat Sheet 

Last Heal - Treelrnent Slop 
---.- 

Amounl Used 

Eleclrode C1 

Tolnls 

Tolal  Time of t leal. 

I 1 Wall Heat 4 Lsdle W O I ~ ~ I  

Steel Welght 
Oxygen Probes 

. 5' I I I I I ( Rlnse Flow: .- 

j a ; ~ /  ; .. . - - . . . . . . .. . , . .; . .  . 
, . 

u -. Flnal Tenrp rF)r 

I Flnal 0, (ppm): 



I(entucky Electric ?el, Inc. EAF- I LMF C-mbined Heat Sheet 

Llme MC FeMn FeTi 

DoloLlme 1 FeCr I FeV 

NI 1 I 1 1 Molv Oxlde 1 Nllrovan 

I ,,"" q . ' . ' .  . : ... . . Flnd  N, (ppm): 

T .  F 3 aci .. Flnal Temp CF): 

Oxvuen (unmJ Flnal 0. looml: 

Practice: 11, Roll No: o q-q Chemistry: /z, J, /, 

I I 

Prelim 

Prelim 



Ken'tucky Electric Ste I ~ C .  EAF I LMF Cor Sined Heat Sheet 

At Furnau, f i t  LMF 

Pov.er Meler a /@ J 3 d U  

3rd Chg Electrode #Z - 
Electrode 13 

Total ~ i m e  of Heal: 1 (l 
I T O I ~  nrne o/Hee( I I 

, Theirnocouples 
49.000 # I Tare Welghl I--- L- 'I----+-; Sarnpkrs 

lee1 Weight Oxygen Probes 

. . F l u ~ e s  Added f h s l  1 Allovs Added flbs.) . . . . -. . - - . . - - - - . - , . . . . 

Tirne Fumscs Ladle LMF LMF LMF Tim8 

Slag Coo& 

Cnl At 

spar 

Cal C 

r i  g .. .. 
I. nrgon flow ( :. -zr . I . . .;s.. I I 1 -  I I . I I I Rinse F l o w  :-. ' c 

Practice: \ 147 Roll No: Q c I ~ - -  Chemistry: 

!b(?C 

DoloLlrne 

Nl I 

1 

1-f3 1 
I 

b - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - y  

1 l { F a 1 .  f . l [ . ( ,  l d -~ .~? ! . . ~?  ' J ~7 rJ t I p t 1:: D d r:, ? l': X 1 
* 1 *!> P 1 .i I, F . (1 , 41 P < 1 1 v I .  5 i ,:- G I, G> r t #:I I t . ,  I t 0.1 r t  t, T r~ r.0 5 5 ,I, a c 1, :R 5 [: r i? 7 1 ( 3  t B,: I 

I ;7n7 :,; ' .:, 0 >: ,> , ct :,, 1 ? :: :!i! 17. 1 I I E -  J. 0 5 . C! I 
I I: r.; " 13 ;3 :: , o(>:: :. o r I  I 7 i) ? o :S :< 1 (2 E C. . - 1 o 0 . 0  I 
I I C' I I 3 ( I . < \  0 9 , !: I 
I 11  i i  c n f i . a  o 0 . o I 
L----. . - - - - - - - . - - - - -  ----.----.-r---------------- I 

I *' I 

FeS 

FeTi 

FeV 

Nltrovan 

e L! 

Carbon 

7536 FeSl 

SIMn 

I 
I 

I 

Date 

HC FeMn 

Copper 1 Cal SII 

I MC FeMn 

I FeCr I 

~4 I 1.:3 -PC 
n - ~ r n e n l  No. MSO13 Rc i r inn  l>anr.  04.1914V9 Rcvirim lrv.1: r 

KWmUks: 

Ladle No. Gate No. Heels on Ladle Heels on Plog 

FeB 

$ 0  
(PCC 

\ 1 
1 

Ledleman Mnller 

Moly Oxlde 

L M F  Operalor 

( ~ 0  

300 

Carbon 

c a l ~ i l  

FeCb 
4 



~ & l ~ t u c k ~  Electric S *  ?I ,  Inc. - EAF 1 LMF CL nbined Heat Sheet 

. - ; Fluxes Added (lbs) Alloys Added (16s.) 

Trme Furnace Ladle LMF LMF LMF Tlme Furnace Ladle LMT LMF Sylfur 

S l y  Con3 m?a Carbon Carbon I 
Cal At 75% FeSl /(30 S c )  C d s i l  I k  
?par .V-‘ SlMn FeCb 

(:a1 C + HC FeMn Fa8 

rernenf C I Mn P S Si Cu Nr Cr Mo SR" A/ 
- .  

Spec I C r !  70 a C' Ax 1 5 . r  34' zcl uL G 

I1reltrn y I @ 5 38 'C) 7-3 
Prehni 5- YQ .r3 I X  C 

-- 
Prehm & big 33 30 
Prel~rn 

Preltrn 
- 

Prel~rn ,. -0- 

F~rial 1 .16 ] .69 .008 2 4 L .I U Y  u I . VL U V  J 

- I ,&r"V 

DoloLlme 
L 

NI I - 
-- 

Cel  SII 

r - - - - - - - - - - ' - - - - - - - - - - - - ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - . .  

I l i e a t .  tic). >:-. 1 ?;? p r; o d 1.1 c t (: c i  i..i r. 3 O X I 
- - 7  

I S P ~  .[I, P . ( ] .  .) l i j ]  l01. Sj.;.c~ L ~:I-I!CL.)~ C [ . ! t . ! r ~ t  10r.15 !; t t!( . l .  I l t i ~ ~ i 7 ~ .  T o r 1 5  I 
I A Ls?87 5 ,  P O X 7  . 0 0  1 ' 7 7  :.> Z 5 0 . 6 1;. K -. I. C! 9 + ! )  I 
I r ;  C! 9; , (J 0 \,' 7 , (! C) 0 0 ri.0 !! 9 . !" I 
I 0 0 0 !! . (! 0 0 * 0 I 
I r~ n n il i: . i i  f !  0 . 0  I 
L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - J  r %faller ( LMF Operator ( Ladlemen I Ladle NO. ] Gela No. 1 Henis on Ladie I Heals on P l q  ( Date I Stlift 1 Heat Number I 

I - - 

1 I 
I I 

FeCr 

Moly Oxlde 

Copper 

1 1 I 

FeV 

Nltrovan 

FeS 



I Kerl'tucky Electric Step' inc. EAF I LMF Combined Heat Sheet 

I Tolal T h e  of Heat: I 

FeB 

FeTi 

FeV 



t4.entucky E l e c t r i c  Steel, Inc. EAF I LMF C bbined Heat Sheet 

I 10xygen Prpbes [ I I 

. Fluxes Added (lbs) I Alloys Added (Ibs.) Wlre Added (f?) 
7-jme Furnace Ladle Time Furnace Ladle I LMF 1 LMF 1 Sulfur 1 

I I I I I I I I rn I 

Slag Conk 1 / O P O )  Carbon Carbon 

I 1 I I 1 I I I Rinse Flow:.- 
< -  

Meller LMF Operalor Ladleman Ledls No. Gale NO. Heck on Ladle Hesls o r ~  Plug 
-- -- 

q 4 
Rcririnn nmr: 0 4  19.1999 nevi-inn IXWI  r -1 



Kentucky Electric st ', Inc. EAF I LMF Cc )bined Heat Sheet 

Car Number 

-. -- Lasl Heal - Tfealmenl Slop 

..-- Currenl Heal - T.ealment Slarl 7 3 ) 
Preparalion Tl~ric* 7 ,3 1 

Currenl Heal - Treatment Slop 
cj 

Told 71me of Heal 



.-. Kentucky Electric teel, Inc. EAF I LMF \ ~mbined Heat Sheet 

Car Number Amount Used 

Preparallon T h e  
Eleclrode # 1  

Eleclrode 12 
I 1 Currenl Heat - Trealment Slon I - .I. . I 
I 1  7 - 4 ,  , .  I I .  

& T R ~ T .  1 58 55 1 Tolels: ( 
Tote\ T h e  of Heat: 

-.--a ,*,-,-LA l- I 

Currenl Heat - Trealment Slop - ,.f. 
Tapping Eleclrode #3  

Total Tlme of Heat 

Tote\ T h e  of Heat: 

-- 
Fluxes Added (Ibs) Alloys Added (Ibs.) Wfre Added (ft) ' 

rjme Fumece Ladle LMF LMF LMF 'lime Fumsce Lsdle LMF LMF Sulfur 

Slag Cond. Carbon - 
Ca~bon 

Cal Al 75% FeSl Cal Sil 

I r - -  I I I 1. I I 
- .. , 

Temp. ( - F )  Xf17/P I a .. I Final Temp ("F): 

O w a n  ( P P ~ J  I I I I F h a l  0, (porn) :  

I - I  I I 1 

P r e l ~ m  I T j  ri - 

Prelim 
I =I--- -- 

Prelim I 

Prelim 

Firla! 

Elenienl A1 V Nb Ti Zr 

Firm1 ,004 .003 1 ,000 ,000 .ooo ( . 

l 

,010 - . I 5  +.86 

- 

,029 +.  31 .18 13 UY u 3 uutl 



'.* 

Kentucky Electric Steel, inc. EAF I LMF combined Heat Sheet 

DdoUme 

NI 

Ce\ Sll 
- 

' 1 
I I 

I 
1 

1 FeCr 

Moly Oxlde 

I copper 

I 

I 

FeV 

Nllrovan 

FSS 



Kentuck9 Electric Steel, ' 7.  EAF I LMF ComL .red Heat Sheet 

Amotml Used 

At Furnnce Al LMF 

Power M r t r .  

Electrode R 1 

Eleclrode #2 

Cnnce Secllons 

Theirnocouples 

I Fluxes Added (lbs) I Alloys Added (Ibs.) 
Time I I3rnace 1 Ladle 1 LMF ] LMF 1 LMF 1 Jime Furnace Ladle LMF 

I 

Slag Cond. I Carbon / y@ Carbon 

CaI Al 75% FeSl xO'= ~ i >  CSI SII 
Spar 5-6 SiMn FeCb & 
Cal C HC FeMn FOB 

Llme MC FeMn FeTt 

OoloClme FeCr FeV 

N1 1 1  I I ) Moly Oxlde Nllravan 

' 

Flnal N, (ppm): 

Flnal Temp rF): 

Flnal 0, lanml: 

Practice: / /A Roll No: o,g{ Chemistry: 

1 Element 1 C I Mn 1 P 1 S 1 S i  I Cu I Ni  1 Cr I Mo I ~ n ' '  1 Al 1 



Kentucky Electric Steel, tnc. EAF I LMF Conmined Heat Sheet 

Stet7 Slop Snap Wl 

LaslTap - 
-. 
75;tm 

3rd Cho. 

Amounl Uaed 

At Furnaur Al  LMF I 
i 

Curent Heal - Trealrnsnl Start *owel Meter 5 d 9 4  -2 C ~ J C ~  
f 
/ 

Lance Sedlons 

Total Tlme of Heat: 

1 . . ,. . . Fluxes Added Ilbsl I Altovs Added Ilbs.) 

-- . . 
I I I . .  1 

Spar I SlMn FeCb \ 1 CaIC 1 ( HCFeMn f 1- I FeB I 
Lima I t4C FeMn FeTl 

~ o l o ~ m e  I FaCr FeV 

NI I I Moly Oxlde Nllraven 

Cal Sll I I Copper FeS 

I 11 0 0 r1 (I . 0 0 G . 0  
L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  - 

MeNer LMF Operator 

, Y / 7  3(>7 k523 57 
Ladleman 

r Docurnull NO: ~ S O I I  R d s i m  Due:  04-19-1999 Hcnrion l c rc l .  F 

1 011-7 

Ladle No Gate No. 

ZL) d 136 
H ~ a t s  0.- Ladla Heals on Hug Date Shin 

- 
Heal Numbe, 



Kentucky Electric stt, ,, Inc. EAF / LMF Combined Heat Sheet 

Car Number I [i' I I Arnounl Used j 

' * *  * 0 * * 
. . . . Fluxes Added (lbs) I Alloys Added {Ibs.) 

rime 1 Fumaca 1 L a d b  1 LMF 1 LMF I LMF 1 'lime Fumsw ladle LMF LM . I 

Slag Cond. Carbon 2 'l) 4/0 Carbon 

Cal Al 75% FeSl 0 eel sll 

Spar 2-6 SlMn FeCb 

4 2-C. HC FeMn FBB 

 YO^ /.Ti9 MC FeMn FeTl 
FnCr FeV 

I_____------ 

NI I I I Moly Oxlde NLIrovan 

Cel SII I I Copper I I \ FeS 

I I 

0 ,. I Flnal Temp PFJ: 

1 

~iac t lce :  ' / / A  Roll No: 0.4 J Chemistry: 

/ Element I C I Mn I P 1 S I Si I CU I Ni I Cr [ Mo 1 ~ n "  ( Al 

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I H e a t  N o .  X - - 1 2 7 ;  f ' l ' t i d u c t  Code 11lH 

Prelim 

Prellm 

Prelim 

Finel 

I I I I I I 

/71 367 1-470 1 7 I 
I 

7#5- 1.3 
1 

15-/2-00[lj - 71); 
Decmrnmt No: 'MS-013 Rcrision Our: 04-19-1999 Revision Lwi -  F 

V Nt, Ti 

7 
luT8-m 

' 

.I8 - t.76 008 

I I 

-x?tJ 



Kentucky Electric Ste.., inc. EAF I LMF Combined Heat Sheet 

Car Number 1 / I  1 Amounl Used 

~ a s t  Heal - Trealm 

F i  
tPovmr ~ e l e r  L.lL/& Current Heat - Ttealmenl Slarl s%!i- 

Pmnarallon Tlme Eleclrode U1 

Current Heal - Tteal~ 

rnl.t nma I 

Total T~me of Heal: 

7 : Fluxes Added (lbs) 1 Alloys Added (fbs.) I Wre Added 6) 

Flnal Temp CF): 

. 

1 I 1 1 .  I I I I 1 Flnal O2 (ppm): I 

Pracilce: ///. Roll No: a /+/ Chemistry: 

Element 1 C 1 Mn P -  1 S 1 Si I CU 1 Ni . I Cr 1 MO I ~ n l '  I A1 1 

Time 

Prelim 1 I 1 I 1 I - I n 7 

.72 1 .DO8 1 .mu  1 1 . L L  1 .Iv 1 / ."- 7 

1 Final 1 .17 1 
J 

LMF 

1 I I I I I I I I I I 
EIement Al V Nb ... 

$ 1  , I I G~sds Code: 

Sample Type: 
555 

GRADE ~ U I U  bu 

F u m m  Lrdln 

I 
D 0 0 

, , ,.- - n. - a d  - - - - - - - - -  Q-I),L -,,,,,: 
Melfer I LMF operator 1 Ladleman I Ladle No I Gale ~ - o t s  on Ladle i Heels on Plug 1 Dale 1 Shfi I Heat Number 1 

LMF Time 
Carbon 

75% FeSl 

LHF 

Spar 

Cal C 

/ 

4oC\ 

Slag Cond 

Cal Al 

Fumecs 

Ni 11 I I I 1 1, Moly Oxlde 1 
~ a l  ~ 1 1  1 I I I 1 I Copper I 

i@d# 

- I SMn 

Nllrovan 

FeS 

~ l m e  

DoloUme 

F E C ~  

FeB 

FeTl 

FeV 

4-4 

Cal Sll 

I HC FeMn 

Ladle 

3 

LMF SuUur 

Carbon 

L W  

5'0 

MC FeMn 

FeCr 

I 



Kentucky Electric std, Inc. EAF I LMF Combined Heat Sheet 

Stad Slop Scrap WI Car Number Amount Used 

La61 Tap - Al Furnace At LMF 

lsl Chg /9g/n P Y77 
Electrode 91 

Electrode t 2  

Lance Secllons 

Alloys Added (Ibs.) 

Slag Cond. Carbon 

Cel At 75% FeSl 

Spar SiMn -- 
Cal C y-c ( HC FeMn 

Cal Sll 

FeCb 

Llme ( 5 b d  f M C  FeMn FeTi 

DoloCLme I I FeCr 
t 

NI - I I Moly Oxlde Nllrovan 

C ~ I  SII I 1 Copper I 

- - 

Practice: 930 Roll No: f l  '/,// Chemistry: 

I Element 1 C I Mn 1 P I S I Si 1 Cu I Ni I Cr I Mo 1 Sn'' I A1 



Kentucky Electric Stet,, Inc. EAF I LMF Cort,oined Heat Sheet 

I I I I I I I 
- 

I I Copper I I I FeS 

Rmse Flow: .- 

Orvaen (5mJ 
I 1 I 1 Flnal O2 (ppm): 

Practice: 9 ' 8  - Roll No: 0 $,/(,/ Chemistry: 



Kentucky Electric s1 ;, Inc. EAF / LMF Co~nbined Heat Sheet 

Last Top - At Furoaca Al LMF - 
1st Chg. 7 / ', 2 0 J ?  450 5533- 
2nd Chg 22,'/ L) 

Preparallon Tlme 
Eleclrode 111 

3rd Chn Electrode 112 I 

1 : Fluxes Added (lbs) 1 Alloys Added (1bs.j l h r e  Added (ff) 

Practice: ' .i ,., ,, y Roll No: /, 4 L/ Chemistry: 

Element 1 C I Mn P ~ S S ~  Cu Ni 1 ~r 1 Mo 1 ~ n "  1 AI 

Spec. 

Prelim. 

Prelim 

Prelim 

Prelim 
.- I I I 

Prellm 

Prelim 

Flnal .16 ' 1.02 .'009 ( .021 .26 23 1 .09 10  
- 

Element A1 V Nb Ti Zr 

r Final 1+.004 / .048 1 .000 \ .000 1 .000 

/I, 
6 

/3 

/ I  20 
7 t Y  

25- 
3-6 

‘<g  
3 2  

2 -  
7 
7 
Cc 

> 

--.- 

)C/ 
2 s -  

35- 
z> 
2~ 

9 
. > h  l o b  
4 (, 7 

I 



Kentucky Electric S&L, Inc. EA.F I LMF C o n d n e d  Heat Sheet 

I 

Carl Tap - At Furnaut Al LMF 

1st chg 2 j u \ j  1 ,' ) 3 Me'er - 2 IY 7 lj 5 '7rW 
2nd Chg. ,I; 1%- Preparallon T h e  

Electrode #I 

3rd Chg Eleclrode 82 

Electrode 113 
rotel nma 01 Heel 

L e n a  Secllons 

Total Time o( Heat: 

Theirnocouples 

I : Fluxes Added ( l b ~ )  . I Alloys Added (Ibs.) 
Wire Added (ft) 

Time 1 F m a m  ( Ladle ( LMF Time 

-- 

Cd Sll I I I I 1 I I I I Copper I FeS I 

Practice: , g Roll No: fl 4 y Chemistry: 





Appendix D 

Emission Testing Field Data 





Plant: A& i - f l  

Date: 5 //VO/Oo 
I / 

Sampling Location: -&cd Ahdd- 

Duct Width, inches: + 
Inside of Far Wall to Outside of Nipple: /y2 " & 
Inside of Near Wall to Outside of Nipple (Nipple Length): 3* bh& 

/ 34 U 
Duct Length, inches: 4 - 

------\ A- 
Equivalent Diameter = 2 x i x W I (L + W) = / 3 

s 

Y ' -Bc- 

Distance Downstream from Flow Disturbance (Distance 8): 

f i  inches / Equivalent Diameter = .A dd 
Distance Upstream from Flow Disturbance (Oistance 

' inches I Equivalent Diameter = 
Calculated By: 2% hi 

Schematic of 

Sampling Location 

I Trawne 1 Fractlon I Length I Product of I Nipple ( Traverse Point I 

If No Ports. Calculate Distances From Stack Walls For Port Locations 

Number 
of 

Ports 

I 1 

1 
I I 

I 
I 

All poinb M porb 8hould be an equal dhtamm from each othmr (0) .nd 1/2 of 
-that distance from th. auld< wails (0/2), whom 0 - Width / U of poi* or porn 

Port Location 
product of cot. 2 a 3' 
(To Nearest 1/83 

Fraction 
of 

Width 

Width 
(inches) 



k- 16'-(.' 
(1.4 EQUIV. 

r b 

I 

L 
INLET DUCT 

SIDE VIEW 

PORTS-3"QI PORT LENWT- 3" 
SA-M PLING y 

PORTS 

I- 12' 

f 0 - I 1/2'-.I SAMPLING POINTS ( 6  

C R O S S  -SECTIO.N 

Figure 3-2. Inlet Velocity ~easurement Location 

3-4 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: a)& U~X?CC & C f l  Date: ~/ /o /oc ,  
Sampling ~bdation: M d d d ~ c  mtxr Clock Time: _/a . (4 
Run #: /?&,hn? 

- 
operators: T C / ~ K  /ZJ , 

Barometric Pressure, in. Hg: 24.~k static ~ressurk, in. '~20: -td 7 
Moisture. %: I Molecular wt., Dry: %% 43 Pitot Tube, Cp: 049 
Stack Dimension, in. Diameter or Side 1 : /37 Side 2: ,4.Z 
wet BUI~, OF: - Dry Bulb, O F: - 

Travem Vebcity Sack 
Polnt h a d  Temp. 

Nurnkr h. H@ OF 

Pa= in. lig 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Date: ~ / / n [ ~ ~ !  J- 
Clock Time. 13 f 

~~erators: I I ( (  /7if MA3 I 

Barometric Pressure, in. Hg: static pressure! in. 4 0 :  -f 4 . '-f 
Moisture, %: Molecular wt., Dry: Pitot Tube, Cp: 
Stack Dimension, in. Diameter or Side 1 : Side 2: 
Wet Bulb, O F: Dry Bulb, O F: 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: 
Clock Ti e: 

Operators: !? K /IT: h27 1 ' 

~aromebic Pressure, in. ~ g :  2% fC Static Pressure, ih. bb: 6 2 - 3  
Moisture, %: I Molecular wt., Dry: a,% Pitot Tube, C P : . ~ ,  
Stack Dimension, in. Diameter or Side 1: /37 lt Side 2: / 3 2  " 
Wet Bulb, OF: A ~ r y  ~ulb,O F: - 

Pa= In. Hg 

Travem 
Polnt 

Numkr 

Vobdty 
H.ad 

h. H2Q 

Stack 
Tamp. 

OF 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: L x X  Cl U ~ / R  GP'CL 
Sampling Location: JS f. 
Run #: h k f w  f J / X/? 
Barometric Pressure, in. H$: ' 2!f @. 
Moisture, %: i Molecular wt., Dry: 
Stack Dimension, in. Diameter or Side 1 : Side 2: /32* 

C 
/ 34 (( 

wet BUI~, OF: B U I ~ ~ F :  - 
Travenr Vebcity Stack 

Polnt Haad Temp. I Numh I in.*$ I 'F / 



GAS VELOCITY AND VOLUMETRIC FLOW RATE sky', , 
Plant: 

I 
, - Date: i73",1 

Sampling ~oca t ion :&~u  ,-i % E I Clock Time: 
Run #: S&l MP FW o& 
Barometric Pressure, in. Hg: 'h'6 
Moisture, %: 

13 7 
Molecular wt., Dry: 28.8'f Pitot Tube, Cp: 0- @'/ 

Stack Dimension, in. Diameter or Side 1 : Side2: />z 
wet ~ u l b ,  OF: - Dry ~ u l  b, F: - 

S.P. Pa=Pb+- = (  . . ) +  
13.0 13.6 

Pa= in. Hg 



GAS VELOCITY AND VOLUMETRlC FLOW RATE 

Plant: h Date: :h2h 
Sampling Location: &&md& c /&€7 ClockTi e: /z<a 
Run +: .% W %-A operators: GG/Z /ZG) , 

Barometric Pressure, in. Hg: Static Pressure, in. b0: -44, ( 
Moisture, %: Molecular wt., Dry: Pitot Tube, Cp: 
Stack Dimension, in. Diameter or Side 1 : Side 2: 
Wet Bulb, OF: ~ r y  ~ u l b , O ~ :  

Travorn Vebcity Stack 
Pdnt HHd Tamp. 

-bar ~n. H,O OF 

Pa- In. Hg 



Bog Section 
(2 -4 x 15 = 120) 

Solid 
Metal 
Floor 

Metol Grating 

>8 

Test Run 1 11, 13, 15, 16 

Test Run 3 5,6,8, 10 

Inlet duct 

BAGHOUSE 
Plan View 

Proposed KES, Inc. Outlet Sampling Points 

Figure 3-3. Schematic of Baghouse Outlet 



TRAVERSE POINT LOCATION FOR RECTANG R UUC 

Plant: ,4225 
Date: 

\ 
Duct Width, inches: Q 

Inaide of Far Wall to Outside of Nipple: V. -. . 
Inside of Near w&II to Outside of Nipple (Nipple Length): ,- % 

tJ 
Duct Length, inches: '. 
Equivalent Diameter = 2 x L x W / (L + W) = 

Diatanw Downstream from Flow Disturbance (Distance 6): 
---3 

inches / Equivalent Diameter = dd 

Distance Upstream from Flow Disturbance (Distance A): 

inches / Equivalent Diameter = dd 

Calculated By: 5%//~& ,' 

~c6eAat ic  of 

Sampling Location 

Traverse Point 

Location 
(Sum of &I. 4 & 5) 

Traverse 

Point 
Number 

,- 

I 

Nipple 

Length 
(inches) 

I 

1 

Fract~on 

of 
Length 

Length 

(inches) 

If No Ports. Calculate Distances From Stack Walls For Port Locations 

Product of 

Columns 2 8r 3* 
(To nearest 1/83 

Number 
of 

Ports 

- 

I 

AU points or portr should be an equal distance from each othor (0) and 1/2 of 
-that distance from tho mtadc walls (0/2), when 0 = Wkfth / # of points or port. 

Fraction 
of 

Width 

Width 
(inches) 

Port Location 
Product of Col. 2 (L 3" 

(To Nearest 1/87 

I 



- 
DATA REQUIRED 

t 7  
7 .  

T s ,  S t a c k  tempera ture  OF 
-. 

F,, S t ack  p r e s s u r e  - in.Hg 
T,, Meter tempera ture  OF 
Pa, Meter p r e s s u r e  i n .  Hg 
k, Condensed w a t e r  g  m 
V D G ~ ,  Volume a f  sample c  f 

:meter c o n d i t i o n s )  6 

\, :->) .? ;, ;, 
AP, V e l o c i t y  head I * I  -7 $:< -C p in.H20 

( t r a v e r s e  p o i n t s )  , , -  I 

C p ,  P i t o t  t ube  c o e f f .  LJ~%y+ 

min x 60 

8, Sampling t i m e  sec. 

"n , a r e a  o f  nozz l e  D= I I f t 2  

D x 0.005454 ' 

Weight of  c o l l e c t e d  ?J" 
p o l l u t a n t  

C02, waste o n l y  X 

A,, Area of  s t a c k  
D= f t  D 2 

2 
- J31,SO f  t 

10'11 4"u 12' 4 
132 X C ' I S  i2.7 d z  
B o i l e r  Heat Capac i ty  mmBTU/Hr. 

RESULTS 

VH20, Volume of wa te r  c f 
Bwo, Mois ture  of  c o n t e n t  \ 
'ne Volume of sample - 

a t  s t a c k  cond. c rL 
Mdrv ,  Molecular  w t  d r y  2 % ~  x-;, Molecular  w t  w e t  5&,7'j 
~ e f o c i t y  82;LO f?s 

I s o k i n e t i c  R a t i o  

Lb/Hr 
- 

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

REMARKS 

DEP 4033 





S T A C K  T E S T  R E V I E W  

i' 
/' 'I 

L4OilEL OK NAME DATE OF TEST 5- 1 L ,  / 4  ' 
/ 

Ts, Stack  temperature I ',I,(', OF 
Fs, S tack  p r e s s u r e  997% in.Hg 
T,, Meter temperature OF 

P,, Meter p re s su re  i n .  Hg 
&, Condensed water  gm 
V D G ~ ,  Volume of sample c  f  

<meter cond i t ions )  6 

AP, Ve loc i ty  head 
1,55S52 

\ ,837 43 i n .  Hz0 
( t r a v e r s e  p o i n t s )  

C~ ' P i t o t  tube c o e f f .  6'1 w 
min x 60 

O, Sampling t i m e  s ec .  

*m , a r e a  of nozz le  D= 11 f t 2  

D x 0.005454 ' 

Weight of c o l l e c t e d  gm 
p o l l u t a n t  

C02, Waste on ly  X 

B o i l e r  Heat Capaci ty mmBTU/Hr . 

- 
RESULTS 

V,,, Volume of sample - -- - 
a t  s t a c k  cond. c rL 

Mdi.y J 

Molecular w t  d ry  2% ,"Qt 
Q t ,  Molecular w t  wet 
~ e f o c i t y  81 sqz f os  

I s o k i n e t i c  Ra t io  

Lb/Hr 

- 

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

REMARKS 

DEP 4033 





- DATA REQUIRED 
qh7$,b0  

T,, S t ack  tempera ture  I L ~ Z  OF 
F,, S t ack  p r e s s u r e  2 ,  in.Hg 
T,, Meter tempera ture  OF 
P , ,  Meter p r e s s u r e  i n .  Hg 
&, Condensed wa te r  IZ m 
V D ~ ~ ,  Volume s f  sample c  f 

Cmecer c o n d i t i o n s )  5 

f.3'3 4 3  
AP, Ve loc i ty  head f , ->A  ~: i n .  H20 

( t r a v e r s e  p o i n t s )  
Cp , P i t o t  t ube  coef  f  . by? 

min x 60 

0 ,  Sampling t i m e  s e c .  

"4 , a r e a  of  nozz l e  D= 11 f t 2  

D x 0.005454 ' 

Weight of c o l l e c t e d  €P 
p o l l u t a n t  

C02, Waste on ly  % 

A,, Area of  s t a c k  
i21tr 5Q 2 

D = f t  D2 n f t  
1 0 ' 1 ' 2  4  
0 2 7  139' 127,4Z 

B o i l e r  Heat Capac i ty  mmBTU/Hr . 

RESULTS 

' ~ 2 0  ' Volume of  wa te r  -- c f 
Bwo, Mois ture  o f  c o n t e n t  , ' 7 n P A A d  
'ne * Volume of sample - 

a t  s t a c k  cond. c E 
MA,,,, Molecular  w t  d ry  z&&-/ 
GLJ Molecular  wt wet  28,7,7 
v e f S i t y  81. oz f?s  

I s o k i n e t i c  R a t i o  

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4033 





S T A C K  T E S T  R E V I C W  
,-. i r l  

- TEST NO. 

MODEL OR NAME DATE OF TEST 5- I 1 , a@ 07 " 5  
/ 

- DATA REQUIRED 
,,% ,,! 

+& ' *  
T,, Stack  tempera ture  \3r) OF - 
F,, S t a c k  p r e s s u r e  7-5 , i 3 i n .  Hg 
T,, Meter tempera ture  OF 
Pa, Meter p r e s s u r e  i n .  Hg 
k ,  Condensed wa te r  g m 
V D G ~ ,  Volume a f  sample c  f  

:meter c o n d i t i o n s )  6 

C 0 2  0 ,O % 
0 7 1 1 , o  % 
cb, o,O x 
N2 39,O % 

!! ;zm, 
AP, V e l o c i t y  head 1.]';"13 in.H20 

( t r a v e r s e  p o i n t s )  

C~ 
P i t o t  t ube  c o e f f .  0 ~q 

min x 60 

0 ,  Sampling' t i m e  s e c .  

"n , a r e a  of  nozz l e  D= I 1  f  t 2  
D x 0.005454 . 

Weight of  c o l l e c t e d  @ 
p o l l u t a n t  

C02, was t e  on ly  % 

As, Area of  s t a c k  
D= f t  

2  
D 2  - IT 13/,5 f t 

10'114"xI-L' 4 
132 I34 I 27,UZ 
B o i l e r  Heat Capac i ty  mmBTU/Hr. 

.- 

RESULTS 

Volume o f  wa te r  -- c  f 
" r ;::!'Moisture of c o n t e n t  I % ~ ~ -  

'ne * Volume of sample - 
at  s t a c k  cond. c f 

Mdry * Molecular  w t  d r y  2% w- 
M, t ,  Molecular  wt wet  2%, 73 
v e f o c i t y  3q,lz ~ p s  

Qso 27,456 57-55 

I s o k i n e t i c  R a t i o  

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

REMARKS 

DEP 4033 





- 
- DATA REQUIRED 

Ts , Stack temperature 19\ OF 
F,, Stack pressure '~q?? in. Hg 
T,, Meter temperature OF 
P,, Meter pressure in. Hg 
&, Condensed water g m 
VDG~, Volume of sample c f 

:meter conditions) 

- 
02 % 
C o ~  % - 
N2 % 

! ,LS tS\ 
AP, Velocity head \ I  bbc600 in.Hz0 
(traverse points) 

C Pitot tube coeff. 
P' 

min x 60 

0 ,  Sampling time sec. n 

"4 , area of nozzle D= 
I 1  ftL 

D x 0.005454 

Weight of collected P 
pollutant 

C 0 2 ,  Waste only % 

As, Area of stack 
D = f t  . . D 2 . n  

Boiler Heat Capacity mmBTU/Hr . 

.- 

RESULTS 

v ~ ~ ~ '  Volume of water -- c f 
Bw,, Moisture of content 1 "lo W J ,  -'.I; 
Vne, Volume of sample - 

at stack cond. c f 
Mdry, Molecular wt dry 39 54 

t, Molecular wt wet 
~efocitv % Q o %  ~ D S  

Isokinetic Ratio 

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

REMARKS 

DEP 4033 





a& (, 0 5J 

GAS VELOCITY AND VOLUMETRIC FLOW M E  

Barometric Pressure, in. Hg: 3_q. b 0 
Moisture, 36: 1 Molecular wt., Dry: a6.3 t Pitot Tube, Cp: 0 . 4 ~  
Stack Dimension, in. Diameter or Side 1 : 1 5 9  " Side 2: / ' Z d  ' I  

Wet Bulb, OF: DryBuib,OF: - 
- 

Travam Vabcity Stack 
Point Hud Tamp. 1 

S.P. Pe=Pb+- 
13.6 

=;  

Pe= in. Hg 

@= 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

fh TX{A &&&' , %. / Date: s//  / / v o  
on: d & , r n y  c Clock Time: 0 750 

/ 
Oh) /4 Operators: c A /,I 4 I 

Barometric Pressure, in. Hg: static pressure: in. GO: 4-5.  ( 
Moisture, %: Molecular wt., Dry: Pitot Tube, Cp: 
Stack Dimension, in. Diameter or Side 1 : Side 2: 
wet ~ u l b ,  OF: Dry ~ u l b ,  O F: 

,449 

Travern Vebcity Stack 
Point Head Temp. 

Numkr In. H 2 0  OF 

S.P. Ps=Pb+- 
13.8 

= ( ' I+  13.8 



G I N  AND VOLUMETRIC FLOW RATE 

S.P. P e = W + -  
13.6 

= ( ) +  1x6:::. ...... 
I 

. . in. Hg . _. (.‘ 



GAS VELOCIIY AND VOLUMETRIC FLOW RATE 

Plant: 6 - 4  5 .  Date: g/f+/w . : 
Sampling Location: A& &&fi Clock Time: o 705 

18 fl Operators: -/% Run #: 
Barometric Pressure, in. Hg: z"l. IPo Static Pressure, in. ~~0:' q. 5 
Moisture, %: (.* Molecular wt., Dry: %e--fV Pitot Tube, Cp: KL/ 

// 

Stack Dimension, in. Diameter or Side 1: /3 9 Side 2: / ? 2 " 
Wet Bulb, OF: - Dry ~ u l b ,  O F: ---- 

Travom Vobcity Sbck 
Point b a d  Tamp. 

Numkr In. H20 OF 
i 

S.P. Pa = Pb +- 
13.6 

= ( 13.6 



GAS VELOCIT\~ AND VOLUMETRIC FLOW RATE 

plant: K ~ ; c   ate: S / ~ / O O  
Sampling Location: &,~b JJE /n )LET-- Clock Time: P d 3 0  
Run #: dA operators: G c / z  /-n~ ' 

Barometric Pressure, in. Hg: &7,C(( static ~ressure,'in. 40: 2- 
Moisture, %: Molecular wt., Dry: 2 g, 8 q  Pitot Tube, Cp: 8q 
Stack Dimension, in. Diameter or Side 1 : / 3 3 Side 2: / 3 2  
Wet Bulb, OF: + Dry ~ u l b ,  O F: "i9i 

Md = (0.44 x %%) + (0.32 X %%) + (0.28 X %b) 

Md = (0.44 x . ) + (0.32 X ) + (0.28 X 

% H20 
k = M d x ( l - - ) + l a ( -  

1 0 0  100 

) x ( 1 -  - ) + l a ( -  
100 100 

1 
- 

0  0  
F = R (OF + 460) 

Pa = Pb +'= S P  ( 
13.6 

) + 
13.6 

in. Hg 

VI = M.49 x ( 

fvs 

fi2 

Os =VsxPdx60slm 

X x m  

adm 

Ps 
oastd=Qsx17.647x- x ( 1 -  - 

To 100 

x 17.047 x ~ (10 . -  
100 

1 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: /@s 
Sampling Location: &@ Jx I, /,/I,~T - 

Run #: 
Barometric Pressure, in. Hg: 2 ?, q$ 
Moisture, %: Molecular wt., Dry: 2.8. Q Y  Pitot Tube, C P : ~ ,  
Stack Dimension, in. Diameter or Side 1 : / 39- Side 2: 

7 - / 3 L  
Wet Bulb, OF: Dry ~ulb,OF: 

S P p.=Pb+'=( 
13.8 ) +  13.8 

p. = 2733 in. "g 

1- (3371- 

Travern 
Polnt 

Numkr 

Velocity 
k a d  

h. H20 

Stack 
Tamp. 

OF 



GAS VELOCIN AND VOLUMETRIC FLOW RATE 

plant: Date: ~ / / a / o  c\ 
: &CIS /ACE? clock ~ ime:  /&)SO 

6 [3& ~ ~ e r a t o r s : ' Z K G / % k ~  I 
Barometric Pressure, in. H ~ :  &qdqs Static ~ressurd, in. H20: 
Moisture, %: I Molecular wt., Dry: 1B,Bq Pitot Tube, Cp: 0- 
Stack Dimension, in. Diameter or Side 1 : ' 134 " Side 2: iJ2" -. 

Wet Bulb, OF: r - Dry ~ u l b ,  O F: 

Travam 1 Va bcity I Sbck I Md = (0.44 x %%) + (0.32 x %a2) + (028 X %%) 

I I n  I In. H20 I Temp, 
Numkr 

" I 'F 

S.P. Ps=Pb+-  
13.6 

= ( ) +  1s.e 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Barometric Pressure, in. Hg: a 7 C ( f  Static pressure: in. GO: e-4 S- 
Moisture, %: Molecular wt., Dry: a 0, $q Pitot Tube. C P : , ~ .  
Stack Dimension, in. Diameter or Side 1 : /3"1 Side 2: / 3 t  
Wet Bulb, OF: Dry Bulb, O F: - 

"= 2% in. ~g - 
m- 

Traveru 
Polnt 

Numkr 

Vebcity 
Haad 

in. H20 

Shck 

Tamp. 

OF 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: Date: s / /J /o~ 
Sampling ~ocation:& NJ J y c /AYS.ZT- clock ~trne: ' ?& / 7 
Run #: --w operators: G;G /W / ~ t  

I 

Barometric Pressure, in. Hg: 2 ~ .  q5 static ~ressure:in. 40: + Y 4 L  
Moisture, %: Molecular wt., Dry: 28.0q Pitot Tube, Cp: 0. @*I 
Stack Dimension, in. Diameter or Side 1 : 137 Side 2: /$ a 
Wet Bulb, OF: - Dry Bulb, O F: - 

Travarn Vobcity Stack 
Point h a d  Tamp. 

k=  in. Hg 



.-* 

GAS VELOCITY AND VOLUMETRIC FLOW RATE 

plant: Kc&  ate: s// z/& 
Sampling Location: k t ~  ~ J J C  Clock ~ i m e :  ' 4 /&'/y 

Bz- -*A - 
7ZJ Run #: Operators: 6Z / 5 7- , 

Barometric Pressure, in. Hg: 2-4. q( static pressure: in. b0: #. b 
Moisture, %: Molecular wt., Dty: 0'f Pitot Tube, Cp: o. 0q 
Stack Dimension, in. Diameter or Side 1 : 1 3 1 Side 2: / 3  2 " 
Wet Bulb, OF: - Dry Bulb, O F: L 

S.P. Ps=Pb+- 
13.6 

= ( ) +  13.6 

Ps= In. Hg . 

Travern 
Point 

Number 

Vebcity 
h a d  

In. H20 

Stack 

Temp. 
OF 



I U D  
PACIFIC ENVIRONMENTAL SERVICES, INC. &J/@@ 

Location 

Project No. 

5 7 m . 0 0 0  
Page of 

Client 



[ Project No. 1 Page of 

4 7@,- 
Client 

U PACIFIC ENVIRONMENTAL SERVICES, INC. 

Location 



Plant: Sample Type: /-he Operator: Ty/b Nozzle ID: CQQJ Thermocouple #: 

Sampling b b n  && Pbar: w,& Ps: - . ID Assumed Ews: Filter #: 3 305' 
Run Number: & - f ' fl Date: 5fir /Jo C02: o 02: 2 1 Meter Box #: 2 Y : D .  4408 AH@: /7%/ 

- 

Pretest Lsak Rate: J , D O ~  cfm @ & in. Hg. Probe Lengthflype: 3 '(A Pitot #: - Post-Test Leek Rate: c h  @ - in. Hg. 
Pretest Leak Check: Pitot: J Orsat: Stack Diameter: As: Post-Test Leak Check: Pitot: - Orsat: - 

o,qo/o 9 6 
ebcity a i lw Reswre D i i r e n M  ( Stack Temperature I lmijinger I Dry Gas Meter Temp. ] Pump 





SAMPLE RECOVERY DATA 

PLANT Run No. 60- / 

TRAIN PREPARER ./? d 

SAMPLE RECOVERY PERSON - 
Acetone 
Container No. 

Liquid 
- 

Level Marked Sealed 

Filter 
Container No. Sealed 

Description of Filter 

Samples Stored and Locked 

Container No. 

Liquid Level Marked Sealed 
<i 

IMP. NO. 

1 

2 

3 

4 

5 

6 

CONTENTS 

l= 4-447-E~ 
pr 

LA'TEP - 
32zp ( 

'TOTAL 

I N m  VOL 
(mu 

/oo  

/&a 
- 
2 5-C' 

C 

4 - 3 5  

WEIGHT (gruns, 

a a% 3 7$?'5 3 

NET 

- 8 

5 3  

3.2- 

3 3  7 

INITIAL 

6 9 7 , ~  
71~s- 

6 IS, 2 

7 a ,  7 

F M U  

6 4 Y ~  
w 9 . k  

6\8k 

7 9b.f 







SAMPLE RECOVERY DATA 

PLANT Run No. 450-L 

TRAIN PREPARER A 1.4 
SAMPLE RECOVERY PERSON G cf ir  

COMMENTS c ieqq.  

*- 

" - 
Acetone 
Container No. 

Liquid 
Level Marked Sealed 

Filter \*hn 

f?  Container No. Sealed 

Description of Filter 

Samples Stored and Locked ' 

P 
Container No. 

Liquid Level Marked Sealed 

I IMP. NO. I CONTENTS 

1 'TOTAL . I  

WEIGHT (g-1 

lNlTUL I FINAL NET 







SAMPLE RECOVERY DATA 

. I l J I h ~ ~ ~  P L A ~ T  i ,Arc c Run No. - / I  v - '  I 

DATE 5). s m i e  BOX NO. /z/-7 lob NO: 574n,(rno 
i 

SAMPLE LOCATION fkdk Filter No. 300~<1 
a 

SAMPLEXECOVERY PERSON 
II 

COMMENTS 

Jmamluu 
Acetone 
Container No. 

Filter 
Container No. 

Liquid 
Lwei Marked Seaied 

Description of Filter 

Samples Stored and Locked - 
Container No. 

Liquid Level Marked Sealed 



PROJECT ANALYTICAL SHEET 
I 

NAME: 
k E L  

PROJECT NUMBER: 
s77c)a,-oo o 

P,cooc s--/ J - 0  " 
PROJECT MANAGER: PROJECT DATE: 

MtrHOD: f l  5' NUMBER OF SITES: / 

#/DESCRIPTION I TARE MASS FINAL MASS 1 NET MASS 



PROJECT ANALYTICAL SHEET 
SITE: RUN NO.: 130 - 1 

FILTER NO.: 300 3uL/ I.D. NO.: 00- 3-1 I 
3 rL s -: FINAL MASS: TARE MASS: 

QAlEmME ruME MASS 
#I 3-123 O ~ Z Y  A ~ L  3-56.  n 

#2 5'23 1500 At4 3ss.7 4. \ 

AVG. MASS: 35s.g5 
NET GAIN: 3,q  3 ,I L7 

F/H BEAKER NO.: 20 ap I.D. NO.: 00 ->-fa 
TARE MASS: / s r y.+ 

B/H BEAKER NO.: 20 I I I.D. NO.: r3f.1- 5-13 

FINAL MASS: TARE MASS: 1 / 0 7 d / , d  

MASS 
1 1 0  710.8  
1 1 0  7 1 d . 4  k 

AVG. MASS: //07(0. 1, 



SITE: RUN NO.: 

3 0 0 3 8 2  - 3-1 c\ 
FILTER NO.: I.D. NO.: 

FINAL MASS: TARE MASS: 3rtr Y bs' 

DATETTIME luME nd&s 
#I q 2 3  072.6 AH 367, -2 

#2 9'2-3 is0 Rd ' S G i , Z  

AVG. MASS: 3W-J3 
NET GAIN: j D , S S  lot35 

/ 

F/H BEAKER NO.: 3 7  I.D. NO.: OL, - T I >  
- 

FINAL MASS: TARE MASS: 10 7 717-75- 

NAME 
.-.ALL 

A t\ 

MASS 
/ 0 7 , . 7 z s .  3 

/07! 7 2 4 .  % %k 

AVG. MASS: 1071 72s1 O" 

NET GAIN: 7 . 3  7 4 -  

B/H BEAKER NO.: 2 6 0  )' I.D. NO.: 00- 5 7 s  

FINAL MASS: TARE MASS: 6 gc( ra-o i 

AVG. MASS: lo C 7 4 0 l ; x  

NET GAIN: 
g < \g- 7.95- 



PROJECT ANALYTICAL SHEET 
SITE: RUN NO.: 130 - 

FILTER NO.: 3 0 0 a s )  I.D. NO.: 00-J-l 7 

FINAL MASS: TARE MASS: 
2 ~ 0 ~ 3 5  

I.D. NO.: m- 5-18' 

TARE MASS: 1 0  7 q p + I  

NAME MASS 
4 14 f0-7, ? 9 0 , 7  

B/H BEAKER NO.: i " i 6  I.D. NO.: 00 - 3-1 ci 

FINAL MASS: TARE MASS: i 04 g~g.6 i' 

AVG. MASS: 048 7 1  1: 

NET GAIN: 7, 5-0 /735 





Appendix E 

Example Calculations 









Nomenclature and Dimensions 

An = 

As = 

Bws = 

Cp = 

Cs = 

GCV = 

I - - 

La = 

Cross-sectional area of sampling nozzle, ft? 

Cross-sectional area of stack, ft? 

Proportion by volume of water vapor in the gas stream, dimensionless 

Pitot tube coefficient, dimensionless 

Concentration of pollutant matter in stack gas-dry basis, grains per dry 
standard cubic foot (gr/dscf) 

Percent of carbon monoxide by volume, dry basis 

Percent of carbon dioxide by volume, dry basis 

Average pressure drop across the sampling meter flow ofifice, inches 
of water (in. H,O) 

Gross calorific value, BtuAb 

Percent of isokinetic sampling 

Maximum acceptable leakage rate for either a pretest leak check or  for 
a leak check following a component change/ equal to 0.020 cubic foot 
per minute or  4% of the average sampling rate, whichever is less 

Dry molecular weight, 1bAb-mole 

- - Total amount of pollutant matter collected, milligrams (mg) 

- - Molecular weight of stack gas (wet basis), IbAb-mole 

- - Percent of nitrogen by volume, dry basis 

- - Percent of oxygen by volume, dry basis 

- - Velocity head of stack gas, inches of water (in. H,O) 

Pbar = Barometric pressure, inches of mercury (in. Hg) 

Ps = Absolute stack gas pressure, inches of mercury (in. Hg) 

Pstd = Gas pressure at  standard conditions, inches of mercury (29.92 in. Hg) 





pmr = 

Qs = 

Qsstd = 

Tm = 

Ts = 

Tstd = 

Vlc = 

v s g  = 

Vm = 

Vmstd= 

v s  = 

Vwstd = 

Y - - 

0 = 

Pollutant matter emission rate, pounds per hour (lblhr) 

Volumetric flow rate -wet basis at  stack conditions, actual cubic feet 
per minute (acfm) 

Volumetric flow rate - dry basis at  stack conditions, actual cubic feet 
per minute (dscfm) 

Average temperature of dry gas meter, OR 

Average temperature of stack gas, OR 

Temperature a t  standard conditions, 528"R 

Total volume of liquid collected in impingers, ml 

Weight of moisture collected in silica gel, grams 

Volume of dry gas sampled a t  meter conditions, ft? 

Volume of dry gas sampled a t  standard conditions, ft? 

Average stack gas velocity at  stack conditions, ftls 

Volume of water vapor a t  standard conditions, scf 

Dry gas meter calibration factor, dimensionless 

Total sampling time, minutes 

NOTE: Standard conditions = 68°F and 29.92 in. Hg 





Example Calculations for Pollutant Emissions 

1. Volume of dry gas sampled corrected to standard conditions, ft3. 
Note: Vm must be corrected for leakage if any leakage rates exceed La. 

AH Pbar + - 
Vwstd = 17.647 * Vm * y * 13.6 

Tm, "R 

2. Volume of water vapor at standard conditions, fe. 

Vnzstd = 0.04707 * Ylc + 0.04715 * Vsg 

3. Moisture content in stack gas, dimension less. 

Bws = 
Vwstd 

Vwstd + Vmstd 

4. Dry molecular weight of stack gas, lbhb -mole. 

M d  = 0.44 * %CO, + 0.32 * %02 + 0.28 * (%N2 + %CO) 

5. Molecular weight of stack gas, lbhb-mole. 

Ms = Md (I-Bws) + 18 * Bws 

6. Stack velocity at stack conditions, Ws. 

Vs = 85.49 * Cp * avem * Ts, "R \j Ps * Ms 

7. Stack gas volumetric flow rate at stack conditions, cfm. 

Q s  =6O * Vs *As 

8. Dry stack gas volumetric flow rate at standard conditions, cfm. 

ps * (1 -Bws) Qsstd = 17.647 * QS * --- 
Ts, "R 





9. Concentration in grldscf. 

Cs = 0.0 Mn 43 * - 
Vmstd 

10. Concentration in Ibldscf. 

grldscf Cs, Ebldscf = - 
7000 

11. Pollutant mass emission rate, Ibhr. 

Pmr, lb/hr = lb/dscf * Qsstd * 60 

12. Pollutant mass emission rate, IbIMMBtu. 

pmr, ZblMMBtu = 
pmr, lblhr 
MMBtulhr 

13. F-factor, Fd. 

lo6*(3.64*%rr) + (1.53*%C) + (0.57*%5') + (0.14*%N) - (0.46*%0,) 
Fd = 

GCV (Btullb) 

14. F-factor, pollutant mass emission rate, I b M B t u .  

- - lbldscf * Fd * 20.9 
(20.9 - %02) 

15. Heat imput, MMBtufhr fuel. 

- - GVC (Btullb) * Feed Rate (lblhr) 

1 o6 

16. Heat input, MMBtuhr, F-factor. 





Volume of dry gas sampled corrected to standard conditions, m3. 

Vmstd (m 3, = Vmstd (j2 3, * 0.0283 1 

Concentration in ugidscm. 

ugidscm = Target Catch, micrograms / Vmstd (m 3, 

Concentration corrected to 7% oxygen. 

ugldscm @ 7% 0, = ugldscm * (20.9-7) 1 (20.9 -measured 0,) 

Concentration, part per million, dry basis. 

BWS, % 
ppm, dry = ppm, wet basis - ( 1 - 

Fd 
) 

Pollutant Mass Emission Rate, pound per hour. 

PMR, lblhr = 
ppm, dry * Compound Molecular Weight * dscjin + 60 

( 385.3 x lo6 ) 

Common Molecular Weights (MW) 

Total Gaseous Organic Compound ( TGOC ) = 44.09 
Sulfur Dioxide ( SO, ) - - 64.05 
Nitrogen Oxides ( NO, ) - - 46.00 
Carbon Monoxide ( C O  ) - - 28.01 
O ~ Y  gen ( 0 2 

- - 32.00 
Carbon Dioxide ( CO , ) - - 44.01 

22. Removal Efficiency (RE), percent. 

RE = (Inlet Iblhr - Outlet lblhr / Inlet lblhr) * 100 







Summary of Stack Gas Parameters and Test Results 
5700.000 

Kentucky Electric Steel, INC 
US EPA Test Method 2 - Velocity 

Harsell Baghouse Inlet 
Page 1 of 1 

RUN NUMBER 
RUN DATE 
RUN TIME 

MEASURED DATA 

Pstati, Stack Static Pressure, inches H20 

Pbar Barometric Pressure, inches Hg 

C02 Carbon Dioxide content, % by volu 

O2 Oxygen content, % by volume 

N, Nitrogen content, % by volume 

C, Pitot Tube Coefficient 
Circular Stack? 1 =Y,O=N: 

As Diameter or Dimensions, inches: 
A Stack Area, ft2 

B, Moisture, % by volume 
Square root Delta P 

Ts StackTemp 

CALCULATED DATA 

Ps Stack Pressure, inches Hg 
Md Molecular Weight (d.b.), Ib/lb*mole 
M, Molecular Weight (w.b.), Ibllb~mole 
Vs Stack Gas Velocity, ft/s 
Q, Stack Gas Volumetric flow, acfm 
Q, Stack Gas Volumetric flow, dscfm 
Q, Stack Gas Volumetric flow, dscmm 

Average 

4.73 

29.50 

0.00 

21 .oo 
79.00 

0.84 

0.00 
18348.00 

127.42 
2.13 

1.34 
153.83 

29.85 
28.84 
28.61 
81.46 

i22735.84 
j2329 1.69 
1481 7.97 





Summary of Stack Gas Parameters and Test Results 
5700.000 

Kentucky Electric Steel, INC. 
US EPA Test Method 5 - Particulate Matter 

Harsell Baghouse Outlet 
Page 1 of 2 

RUN NUMBER 6 0 - 1  6 0 - 2  6 0 - 3  
RUN DATE 5/11/00 5/12/00 5/12/00 Average 
RUN TIME 1355-1945 0715-1120 1218-1618 

MEASURED DATA 

Stack Static Pressure, inches H20 

Meter Box Correction Factor 

Barometric Pressure, inches Hg 
Sample Volume, ft3 

Average Square Root Dp, (in. ~ ~ 0 ) ' ~  

Avg Meter Orifice Pressure, in. H,O 

Average Meter Temperature, "F 

Average Stack Temperature, "F 
Condensate Collected, ml 

Carbon Dioxide content. % by volume 

Oxygen content, % by volume 

Nitrogen content, % by volume 

Pitot Tube Coefficient 

Circular Stack? 1 =Y,O=N: 
Diameter or Dimensions, inches: 
Sample Run Duration, minutes 
Nozzle Diameter, inches 

CALCULATED DATA 

Nozzle Area, f? 

Standard Meter Volume, ft3 

Standard Meter Volume, m3 

Average Sampling Rate, dsdm 
Stack Pressure, inches Hg 
Moisture, % by volume 
Moisture (at saturation), % by volume 
Standard Water Vapor Volume, ft3 

Dry Mole Fraction 

Molecular Weight (d.b.), Ibllb.mole 
Molecular Weight (w.b.), IbAb*mole 
Stack Gas Velocity, ftfs 

Stack Area, ft2 

Stack Gas Volumetric flow, acfm 

Stack Gas Volumetric flow, dscfm 
Stack Gas Volumetric flow, dscmm 

lsokinetic Sampling Ratio, % 99.2 - .  99.0 98. 



Summary of Stack Gas Parameters and Test Results 
5700.000 

Kentucky Electric Steel, INC. 
US EPA Test Method 5 - Particulate Matter 

Harsell Baghouse Outlet 
Page 2 of 2 

RUN NUMBER BO-I BO-2 B 0-3 
RUN DATE 5/11/00 5/12/00 5/12/00 Average 
RUN TIME 1355-1945 0715-1120 1218-1618 

EMISSIONS DATA 

Particulate Matter 
PM Filter Weight Gain, mg 
PM Beaker Weight Gain, mg 
PM Total Catch, g 

C~~ Concentration, grldscf 
CpM Concentration, lbldscf 

EPM Emission Rate, lblhr 



Appendix F 

Calibration Data 





PACIFIC ENVIRONMENTAL SERVICES, INC. 

CALIBRATION PROCEDURES AND RESULTS 

All of the equipment used is calibrated in accordance with the 
procedures outlined in the Quality Assurance Handbook for Air Pollution 
Measurement Svstems. Volume 111.' The following pages describe these 
procedures and include the data sheets. 



PACIFIC ENVIRONMENTAL SERVICES, INC. 

Nozzle Diameter 

Each nozzle used in these tests is calibrated by making three separate 
measurements and calculating the average. If a deviation of more than 0.004 
of an inch is found between any two measurements, the nozzle is either 
discarded or reamed out and remeasured. A micrometer is used for 
measuring. These calibration data are shown in the following Nozzle 
Calibration data sheet(s). 



PACIFIC ENVIRONMENTAL SERVICES, INC. 

Pitot Tube Calibration 

Each pitot tube used in sampling meets all requirements of EPA 
Method 2, Section 4.1." Therefore, a baseline coefficient of 0.84 is assigned to  
each pitot tube. The following pages show the alignment requirements of 
Method 2 and the Pitot Tube Inspection Data Sheet(s) for each pitot tube used 
during the test program. 

T r a n s v e r s e  
T u b e  A x i s  

.................. .. ... .- .-... Fxg 0 P l s n e s  p e n i n  ( a  

( b )  

A - S i d e  P l a n e  

...... 
L o n g i t u d i n a l  

T u b e  A x l s  u I A - A I 

( 8 )  e n d  v i e w :  l a c e  o p e n l n g  p l s n a s  I t 
6 - S i d e  P l a n e  

p e r p e n d i c u l a r  
l o  I r a n s v e r s e  a r t s :  ( C  1 

( b )  t o p  v i e w :  l a c e  o p a n l n g  p l a n e r  p a r a l l c l  to  
I o n g I t u d I n a i  .XIS: 

( 5 )  s i d e  v i e w :  b o t h  l e g s  o f  s q u s l l a n g t h  a n d  
s a n t a r l i n a r  s o i d s t d e n t .  w h e n  v i e w e d  f r o m  
b o t h  s i d e s .  B a s e l i n e  coe f t tc lsn t  v a l u e s  0 1  
0 . 6 4  m s y  b e  a s s i g n e d  t o  p l t o t  t u b e r  c o n -  
~ t r u c t e d  t h l s  w m y  

N o l e  

1 0 5  D l <  P 

PA = P 6  

j B  

a A 

-1 (* ) 

( d  1 ( 8 )  

t n n yZ 
(fl ( 9 )  

T h e  t y p e s  o f  f a c e - a p e n l n g  m i s a l i g n m e n t  s h o w n  a b o v e  w i l l  n o 1  a f f e c t  t h e  b a s e l i n e  v a l u e  o f  C p ( s )  s a  
l o n g  a s  cr, a n d  q is  l e s s  t h a n  a r  e q u a l  to 10'. 0 ,  a n d  M ,  I s  l e s s  t h a n  o r  e q u a l  to 5'. z i s  l e s s  t h a n  a r  
e q u a l  l a  0 . 3 2  c m  ( 1 1 6  in.), a n d  w  i s  l e s s  t h a n  o r  e q u a l  to 0 . 0 8  c m ( i 1 3 2  in.) ( r e f e r e n c e 1  1.0 in 

- - 

**40 CFR 60, Appendix A, July 1995 



2000 Yearly Callbnnonr PACIFIC ENVIRONMENTAL SERVICES 

PlTOT TUBE CALIBRATIONS 

7209 East Kemper Rd. 
Clnclnnatl, OH 46249 

61 3.488.661 1 
513.489.6619 www.pe6.com Fax 

2-M-2 
3-1 

3-M-1 
3-M-2 
3-M-3 
3-X-2 
3-X-1 
4-M-1 
4-M-2 
4-X-1 
4-X-2 
4-X-3 
5' TIP 
5-1-1 

5-M-1 
5-M-2 
5-X-1 
5-X-2 
5-X-3 
5-1 
5-2 
5-3 
5 4  
5-5 
5 6  
6-1 
6-2 
6-3 
6-1-1 
6-1-2 
7-1 
7-1-1 

7-M-1 
7-M-2 
7 4 - 3  
8-1 
8-2 
8-3 

8-M-2 
9-M-1 
10-M-1 
11-1 

12-X-1 
12-1 

# - 1 = Pitot Alone # - M -1 = PitoVThermo. Combination 

I I n,., I I I I I I I I I I I I I 

I I I I I I I I I I I I 
2-M-1 111 3100 0.010 0.474 0.474 0.375 1.264 ACCEPT 

# - X - I = Full Probe Assembly # - I -  I = lnkonel # - T - I = Thermo. Alone 

ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 



PACIFIC ENVIRONMENTAL SERVICES, INC. 

Dry Gas Meter and Orifice Meter 

Dry gas meters and orifices are calibrated in accordance with Section 
3.3.2 of the QA Handbook. This procedure involves direct comparison of the 
dry gas meter to a reference dry test meter. The reference dry test meter is 
routinely calibrated using a liquid displacement technique. Before its initial 
use in the field, the metering system is calibrated over the entire range of 
operation. After each field use, the metering system is calibrated a t  a single 
intermediate setting based on the previous field test. Acceptable tolerances 
for the initial and final dry gas meter factors and orifice calibration factors 
are f 0.02 and * 0.20 from average, respectively. 

Digital Indicators for Thermocouple Readout 

A digital indicator is calibrated by feeding a series of millivolt signals to 
the input and comparing the indicator reading with the reading the signal 
should have generated. Errors did not exceed 0.5 percent (%) when the 
temperatures were expressed in degrees Rankine. Calibration data are 
included in the following Thermocouple Digital Indicator Calibration Data 
Sheet(s). 

Dry Gas Thermocouples 

The dry gas thermocouples are calibrated by comparing them with an ASTM- 
3 thermometer a t  approximately 32"P, ambient temperature, and a higher 
temperature between approximately 100°F and 200°F. The thermocouples 
agreed within 5OF of the reference thermometer. 



PACIFIC ENVIRONMENTAL SERVICES, INC. 7209 E. Kemper Rd. 
Cincinnati, Ohio 45249 

Phone: 513.489.6611 
Fax: 51 3.489.6619 

wmv.pes.com 

Meter Box No.: 2 

Dry Gas Orifice Meter 

Pb, in. Hg RUN 1 RUN2 RUN3 RUN4 RUN5 RUN6 

Delta H 

Vacuum 

Initial RTM 

Final RTM 

Initial DGM 

Fmal DGM 

Ave. Temp RTM ' 

Ave. Temp DGM " 

Time (min.) 

w2-hl Net Volume RTM 9.336 7.558 11 051 11.200 12 071 12 470 

Net Volume DGM 9.360 7.607 11.146 11.318 12.223 12.654 

Y 1.002 1.001 1.001 1.002 

dH@ 1.634 1.694 1.696 1.749 

MRAGE Y 0.988 (~dferenca meter mrrection faclor of 0.988) 

Average Y Range = 0.968 TO 1.008 

MRAGE dH 1.721 

Average dH@ Range = 1.521 TO 1.921 

ACCEPT 

ACCEPT 
I 

Calculations 
Y = (Vw . Pb (Td + 460)) I (Vd (Pb + (dHd 113.6)) ( l w  +a)) 

dH@ = 0.0317 'dHd I (Pb (Td + 460)) (((Tw +460) *i) I w ) * 2  

Digital Indicator for Thermocouple Readout 

DIGITAL 
EST POINT MILLIVOLT EQUIVALENT INDICATOR DIFFERENCE, 

NO. SlGlNAL TEMP, 'F TEMP oh 
READING. 'F 

1 4.692 0 1 0.2 
2 1.520 100 100 0.0 
3 3.819 200 201 0.2 
4 6.092 300 299 0.1 
5 8.314 400 399 0.1 
6 10.560 500 501 0.1 

7 22.251 1 COO 1M)l 0 .J 
8 29.315 1300 1300 0.0 

9 36.166 1600 1601 0.0 
10 42.732 1900 1899 0.0 

'ercent di f ferem must be less than or equal lo 0.5 % 

6 difference: (Equivalent Temp..'R - Digital Indicator Temp.. OR) ' ( 100%) 

( Equivalent Temp.. "R) 

ACCEPT I- 
Dry Gas Thermocouples 

Reference I -sourcea I Reference I Thermocouple l ~em~era tu r  

point I (Specify) I Thermometer ( Potentiometer I vflerence,l 
number Temperature.'F I Temperature.OF ( OF 

Inlet I I 

2 Cold Bath 

3 Hot Balh 

I I I I 
Outlet 1 I I 

3 Hot Bath 138 137 1 

rype of calibration used. 

Uloweble tole- ?5'F 

Initin1 Lhy Gas Meter Calibration Form (English Units) 

Calibrated By : da 

2000 Yearly Calibration 

., 



PACIFIC ENVIRONMENTAL SERVICES, INC . 

Box NO.: MB -2 

Date: MAY 25,2000 

Calibrated By : G GAY 

Plant: KES 

Bar. Press.(Ps): 

Pretest Gamma: 

Pretest dH@: 

Delta H 

Vaccum 

Initial RTM 

Final RTM 

Initial DGM 

Final DGM 

Ave. Temp RTM "F 

Ave. Temp DGM "F 

Time (min.) 

RUN 1 

2.00 

5.00 

803.015 

'815.118 

673.120 

685.278 

76.0 

82.0 

15.0 

29.23 

0.988 

1.721 

RUN 2 

2.00 

5.00 

815.118 

827.233 

685.278 

697.516 

76.0 

84.0 

15.0 

in. Hg 

RUN 3 

2.00 

5.00 

827.233 

839.345 

697.516 

709.789 

77.0 

86.0 

15.0 

Vw2 - Vwl Net Volume RTM 12.103 12.115 12.112 
t 

Vd2 - Vd, Net Volume DGM 12.158 12.238 12.273 

AVERAGE Y = 1.000 

I Difference from Yearly Y = 1.204 ACCEPT 

AVERAGE dH@ = 1.760 

Calculations 

Y = (Vw * Pb * (Td + 460)) 1 (Vd * (Pb + (dHd 1 13.6)) * (Tw +460)) 

dH@ = 0.0317 * dHd / (Pb (Td + 460)) * (((Tw +460) * time) I Vw)"2 

4700 Duke Drive, 
Suite 150 

Mason, Ohio 45040 
Phone: (513)398-2556 
Fax: (513)398-3342 

www.pes.com 

Posttest Dry Gas Meter Calibration Form (English Units) 



PACIFIC ENVIRONMENTAL SERVICES, INC. 

Stack Thermocouples 

Each thermocouple is calibrated by comparing it with an  ASTM-3F 
thermometer a t  approximately 32"F, ambient temperature, 212"F, and 500°F. 
The thermocouple reads within 1.5 percent (%) of the reference thermometer 
throughout the entire range when expressed in degrees Rankine. The 
thermocouples may be checked a t  ambient temperature a t  the test site to 
verify the calibration. Calibration data a re  included in the following 
Thermocouple Calibration Data Sheet(s). 



2000 Yearly Calibrations PACIFIC ENVIRONMENTAL SERVICES 

STACK THERMOCOUPLES 

Diff., % 

0.00 

2-M-1 

2-M-2 

Ambient 
Air 
76 
76 

Thermo. 
ID 

1 -T-1 

3-M-1 

Reference 
Pitot 

Reference 
pitot 

3-M-2 

3-M-3 

Therrn. 

, 
Reference 

Pitot 

. 

Reference 
Pitot 

L 

3-M-4 

Date 
Calibrated 

3100 

Reference 
Pitot 

Reference 
pitot 

I 

3-T-3 

3-T4 

3-X-1 

.. 

7209 East Kemper Rd. 
Cincinnati, OH 45249 

513.489.6611 
513.489.6619 Fax 

www.pes.com 

0.00 

0.00 

I 

13199 

. 

Reference 
Pitot 

3-X-2 

4-M-1 

Cold ~ a t h  1 Diff., % I Hot Bath I Diff., % I Hot Oil I Diff,, % I AccepVReject 

127100 

127100 

12199 

3100 

Reference 
Pitot 

Reference 
pitot 

. Reference 
Pitot 

75 
75 
75 
75 
65 
7 1 

127100 

46 
46 

1 .I4 

74 
74 
75 
75 

3100 

3100 

I0129199 

0.19 

0.00 

. - 

42 
42 

0.00 

0.00 

75 
75 

64 
65 
74 
74 

- Reference 
Pitot 

Reference 
pitot 

O.O0 

42 
42 
35 
3 5 

0.00 

75 
75 
76 
76 
77 
77 

13199 

12199 

O.OO 

- - 

42 
42 

0.00 

0.00 

0.00 

212 
212 

O.O0 

O.OO 

36 
36 
42 
42 

-~ - 

210 
210 

O'O0 

.- 
42 
42 

O'O0 

I 1 

0.00 

O.O0 

43 
43 
46 
46 
38 
38 

0.00 

- - 

208 
208 

O'O0 

- - 

42 
43 
43 
43 

45 1 
451 

192 
192 
21 2 
212 

O.OO 

O'O0 

O.O0 

38 
41 

41 0 
- 410 

0.00 

0.00 

41 8 
418 

423 423 

165 
165 
201 
201 

O.O0 

- - 

21 4 
' 214 

0.20 

0.00 

58 
58 

0.00 

ACCEPT 

ACCEPT 

Oeo0 

0.00 

O'O0 

O.O0 

212 
- 212 , 

207 
207 
21 0 
210 

o'60 

ACCEPT 
I. 

0.00 

I 

456 

0.00 

- - 

21 1 
211 

. 208 
208 

0.00 

ACCEPT 

ACCEPT 

41 0 
410 
41 5 
415 

0.00 

O'O0 

0.00 

199 
' 199 

393 
395 

O'O0 

Ouo0 

. 192 - 
190 

0.00 

0.00 

452 
452 
423 
423 
455 
455 

0.00 

ACCEPT 

ACCEPT 

0.23 

500 
501 
438 
425 

ACCEPT 

0.00 

0.00 

0.00 

373 
373 

0.31 

ACCEPT 

ACCEPT 

ACCEPT 

0.10 

1.45 

0.00 41 1 
41 1 

ACCEPT 

ACCEPT 

0.00 

ACCEPT 

ACCEPT 



PACIFIC ENVIRONMENTAL SERVICES, INC. 

Impinger Thermocouples 

The impinger thermocouples are checked in a similar manner at 
approximately 32°F and ambient temperature, and they agreed within 2°F. 
The thermocouples may be checked at ambient temperature prior to the test 
series to verify calibration. Calibration data are included in the following 
Impinger Thermocouple Calibration Data Sheet(s). 



PACIFIC ENVIRONMENTAL SERVICES, INC. 7209 E. Kemper Rd. 
Cincinnati, OH 45249 

Phone: 513.489.661 1 
Fax: 513.489.6619 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
FOR SAMPLEHEADS 

DATE: , 13-Jan-00 

Reference 1 sourcea 1 Reference I Thermocouple I Temperature 

- 

. 

rn 

. 

point 
number 

Sample Head No. 1 
1 
2 

Sample Head No. 2 
1 
2 

Sample Head No. 3 
1 

1 I Ambient Air I 76 I 76 I 0 

2 
Sample Head No. 4 

( S pecif') 

Ambient Air 
Cold Bath 

Ambient Air 
Cold Bath 

Ambient Air 
Cold Bath 

2 
Sample Head No. 5 

Thermometer 
Temperature,OF 

75 
36 

76 
36 

76 

1 
2 

Sample Head No. 6 
1 

1 I Ambient Air I 74 I 74 I 0 

38 

Cold Bath 

2 
Sample Head No. 7 

Potentiometer 
Ternperature,"F 

75 
36 

76 
36 

76 

Ambient Air 
Cold Bath 

Ambient Air 

~ i f ference,~ 
OF 

0 
0 

0 
0 

0 
38 

36 - 

Cold Bath 

2 
Sample Head No. 8 

ACCEPT 

. O  

76 
36 

73 

1 
2 

ACCEPT 

36 

35 

Cold Bath 

ACCEPT 

0 

78 
36 

73 

Ambient Air 
Cold Bath 

ACCEPT 

2 
0 

0 
35 

35 

ACCEPT 

0 

74 
38 

ACCEPT 

3 5 
ACCEPT 

0 

74 
38 

ACCEPT 0 
0 

"Type of calibration used. 

b Allowable tolerance +2OF 

Calibrated By: ah 

SAMPLEHEAD 
2000 Yearly Calibration 





Permit Number: V-98-03 1 Page: 2 of 23 

SECTlON B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE 
REGULATIONS, AND OPERATING CONDITIONS 

02 (01) - Electric arc furnaces(EAFs), Ladlc mctallurgy furnace (LMF) and the associated 
Dust handling equipment 

Description: 
The two Lectroinelt electric arc furnaces A and B have maximum capacities of 34 tonshr, each. 
The einissions are vented by direct shell evacuation through side draft hoods and overhead canopy 
hood system to the baghouse. This einission point covers einissioils due to charging, melting, and 
tapping. The (6) six oxy-he1 burners operate on natural gas and oxygen and are capable of firing 
at up to 10 million Btulhr, each. The LMF is a steel purification and refining process. The 
en~issions from the LMF are captured by a hooding system and vented to the same Harsell baghouse. 
The LMF has the capacity to refine 68 tons per hour of molten steel. The emissions from the 
associated dust handling equipment are also vented to the same Harsell baghouse. 
Construction commenced: EAFs - 198 1 ; 

LMF- June, 1995; 
Baghouse - 1976 

APPLICABLE REGULATIONS: 
401 KAR 59:570 - Standards ofperfornlance for steel plants: electric arc furnaces constructed after 
October 21, 1974, and on or before August 17, 1983, is governed by 40 CFR 60, Subpart AA. 

STATE-ORIGIN APPLICABLE REGULATIONS: 
401 KAR 63:021 - Existing sources emitting toxic air pollutants. 

1. Operatiny Limitations: 
1 - The total steel production from both furnaces shall not exceed 403,200 tonslyr, with each 

furnace producing no more than 34 tonsll~r. (Self imposed to preclude the applicability 
of 40 1 KAR 5 1 :052, Review of new sources in or impacting upon nonattainment areas) 

2- The cont~ol system fan amperes shall fall within the same range of values recorded during 
the latest performance test (See testing requirements). However, the permittee have the 
option of installing , calibrating, and maintaining a monitoring device that continuously 
records the volumetric flow rate at the baghouse inlet. A shop opacity compliance 
demonstration shall be performed to establish volumetric flow rate and damper positions. 
[60.274 (b) and (c)] 

3- The static pressure in the free space inside the EAFs shall not exceed the levels established 
during the latest performance test. The owner or operator shall install, calibrate and maintain 
a monitoring device that continuously records the pressure in the free space inside the EAF. 
The pressure shall be recorded as 15-minute integrated averages. The pressure monitoring 
device shall have an accuracy of plus or minus 5 mill of water gauge over its normal 
operating range and shall be calibrated according to the manufacturer's instructions (See 
testing requirements). However, the permittee have the option to conduct daily visual 
emissions observations as an alternative to furnace static pressure monitoring. Under the 
alternative, the permittee shall perform shop opacity observations once per day during a 
meltdown and refining period. [60.274 (b) and (c)] 



Commonwealth of Kentucky 
Katural 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 

Pcrmittce Name: 
Mailing Addrcss: 

Sourcc Name: 
Mailing Addrcss: 

Source Location: 

PERMIT TYPE: 
Review Typc: 

Permit Number: 
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Application 
Complete Date: 
KYEIS ID #: 
AFS Plant ID: 
SIC Code: 
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County: 

Issuance Date: 
Expiration Date: 

Kentucky Electric Steel, Incorporated 
P. 0. Box 3500, Ashland, Kentucky 41105 

Kentucky Elcctric Steel, Incorporated 
Same as above 
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February 14,1997 
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3312 

HuntingtonIAshland 
Boyd 
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John E. Hornback, Director 
Division for Air Quality 
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Permit Number: V-98-03 1 Page: 1 of 23 

SECTION A - PERMIT AUTHORIZATION 

Pursuant to a duly submitted application which was determined to be complete on February 14, 
1997, the Kentucky Division for Air Quality hereby authorizes the operation of the equipment 
described herein in 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. 

The permittee shall not construct, reconstruct, or modify any affected facilities without first having 
submitted a complete application and receiving a pennit for the planned activity from the permitting 
authority, except as provided in this permil or in the Regulation 401 KAR 50:035, Pennits. 

Issuance of ihis permit does not relieve the pennittee from the responsibility of obtaining any other 
permits; licenses, or approvals required by this Cabinet or any other federal, staie, or local agency. 



COMMONWEALTH OF KENTUCKY 

NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 
DEPARTMENT FOR ENVIRONMENTAL PROTECTION 

DIVISION TOR AIR QUALITY 

803 SCHENKEL LN 

FRANKFORT KY 4060 1 - 1403 

August 14,2000 

Travis Bailey 
Kentucky Electric Steel 
P. 0. Box 3500 
Ashland, KY 4 1 105 

Dear Sir: 

On May 10-12,2000, personnel from the Kentucky Division for Air Quality 
observed particulate compliance tests on Kentucky Electric Steel's Harsell Open Top 
Baghouse. Testing was performed by PES and EQ of Cincinnati, Ohio, in a satisfactory 
manner. The test report was complete and acceptable. Results were as follows: 

Run Date Time gr/DSCF Ib/hr 
1 5-1 1 13:55 - 19:45 0.00 12 4.80 
2 5-12 7:15 - 11:20 0.00 14 5.5 1 
3 5-12 12:18 - 16:18 0.0007 - 2.43 

0.001 1 4.25 

The emissions stated in the report include the back half catch, which is not used in 
Kentucky. The allowable emission rate for this source is .0052 gr/DSCF. The baghouse 
was in compliance at the time of the test. 

Sincerely, 

Gerald Slucher, Chief 
Source Test Section 

Cc: Facility File 2 1-0 i 9-00020 
Ashland Regional Office 

EDUCATION 
PAYS 

Printed on Recycled Paper @ An Equal Opportunity Employer MIF\D 



AIR EMISSIONS SOURCE TESTING PROTOCOL 
COMPLIANCE SAMPLING PROGRAM 
KENTUCKY ELECTRIC STEEL, INC. 

ASHLAND, KENTUCKY 

Prepared for: 

Kentucky Electric Steel, Inc. 
P.O. Box 3500 

Ashland, Kentucky 41 105 

Prepared by: 

Environmental Quality Management, Inc. 
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Cincinnati, Ohio 45240 

April 2000 
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SECTION 1 

INTRODUCTION 

Environmental Quality Management, Inc. (EQ) has been retained by Kentucky Electric 

Steel, Inc. (KES) to plan and conduct a compliance particulate sampling evaluation from the 

Harsell Positive Pressure Baghouse servicing Lectromelt Electric Arc Furnaces A and B and 

Ladle Metallurgy Furnace. Sampling is being performed in accordance with the requirements of 

operating Permit Number V-98-031. Table 1-1 presents the sampling efforts to be performed at 

the baghouse exhaust. 

The test program is scheduled to be conducted May 11 and 12,2000. 

TABLE 1-1. SAMPLING REQUIREMENTS 

Test Point 
Test Point Name 

1 I Harsell Baghouse Inlet 

I Harsell Baghouse Outlet 

Parameter Tested I Test Method 

How' I EPA Method 1 for Velocity 
EPA Method 2 for Temperature 

Velocity profiles will be conducted at the inlet before and after each outlet Method 5D 
sample. Inlet velocity data will be used to sample the outlet. 

odc02 
Moisture 

PM 
Visible Emissions 

The plant contact is: 

EPA Method 3 
EPA Method 4 
EPA Method 5D 
EPA Method 9 

Mr. Travis Bailey 
Kentucky Electric Steel, Inc. 
P.O. Box 3500 
Ashland, Kentucky 4 1 105 
(606) 929- 1330 



The EQ contact is: 

Mr. Tom Gerstle 
Environmental Quality Management, Inc. 
13 10 Kemper Meadow Drive, Suite 100 
Cincinnati, Ohio 45240 
(513) 825-7500 
tgerstle@earncom 



SECTION 2 

SAMPLING AND ANALYTICAL PROCEDURES 

The sampling and analytical procedures to be used in this test program conform to EPA 

Reference Method 1-4, 5D, and 9 as published in the Federal Register. A brief description of 

each method follows: 

LOCATION OF MEASUREMENT SITES 

EPA Method 1, "Sample Velocity Traverses for Stationary Sources," will be used to select 

representative measurement sites. Sample locations are shown in Section 3. Exact measurements 

will be made onsite. Selection of cells to be sampled and location of sampling points within the 

baghouse will follow guidelines in EPA Method 5D. A schematic of the baghouse outlet is shown 

in Figure 3-3. 

STACK GAS VOLUMETRIC FLOW RATE 

EPA Method 2, "Determination of Stack Gas Velocity and Volumetric Flow Rates," will 

be used at each location to determine stack gas volumetric flow rates at the baghouse inlet. 

Standard and Type "S" pitot tubes, meeting the EPA specifications, and an inclined manometer 

will be used to measure velocity pressures. A calibrated Type " K  thermocouple, attached 

directly to the pitot tube, will be used to measure stack gas temperature. The stack gas velocity 

will be calculated from the average square root of the stack gas velocity pressure, average stack 

gas temperature, stack gas molecular weight, and absolute static pressure. The volumetric flow 

rate is the product of velocity and stack cross-sectional area. 

STACK GAS DRY MOLECULAR WEIGHT 

EPA Reference Method 3, "Gas Analysis for the Determination of Dry Molecular 

Weight," will be used to determine stack gas dry molecular weight. Bag samples will be collected 



Kentucky Electric Steel, Inc. 
p. 0. Box 3500 Ashland. Kentucky 41 1 O5-3MO (606) 929- 1200 

April 24,2000 

Mr. Gerald Slucher 
Commonwealth of Kentucky 
Natural Resources and Environmental 
Protection Cabinet 

Department for Environmental Protection 
Division of Air Quality 
803 Schenkel Lane 
Frankfort, KY 4060 1 

Dear Mr. Slucher: 

Please find attached copies of Kentucky Electric Steel, Inc.'s Emission Testing Protocol for the 
test dates of May 11' and May 12', 2000. 

If you have any questions regarding the enclosed or need additional information, please feel free 
to contact me at (606) 929-1330. 

Sincerely, 

Travis A. Bailey 
Manager / 
Human Resources & Risk Control 

Enclosures 



and analyzed for each measurement run using Orsat combustion gas analyzers which read 0. I 

percent concentrations of carbon dioxide and oxygen. 

STACK GAS MOISTURE CONTENT 

EPA Reference Method 4, "Determination of Moisture Content in Stack Gases," will be 

used to determine stack gas moisture content. This method will be conducted as part of each 

particulate measurement run. The initial and final contents of all impingers will be determined 

gravimetrically. 

PARTICULATE MATTER 

EPA Reference Method 5D, "Determination of Particulate Matter Emissions from Positive 

Pressure Fabric Filters," will be used to determine the particulate matter concentration and mass 

emission rates. The sample train will consist of a glass nozzle, glass probe and filter holder, glass 

fiber filter, and a series of irnpingers followed by a vacuum pump, dry gas meter, and calibrated 

orifice. The particulate sample will be withdrawn isokinetically and collected on the filter. 

Thermocouples will be used to monitor temperatures of the stack gas and irnpinger exit gas. A 

schematic of the sample train is shown in Figure 2- 1. 

Exhaust from the Harsell Baghouse is routed through 20 bag sections. Following the 

guidelines presented in Method 5D7 each sampling run will consist of six sample points per cell 

and four cells per test, for a total of 24 sample points per test run. At ten minutes of sampling per 

point, this will result in a net sampling time of four hours per test run. After three test runs, 12 of 

the 20 cells will have been sampled. Each test run will be approximately 240 minutes in length, 

and will cover approximately three EAF heat cycles. Exact sampling point locations are detailed 

in Section 3. Determination of measurement sites, number and location of traverse points, and 

velocity determination will follow procedures in Method 5D. Isokinetic sampling rates will be 

calculated from the measurement of volumetric flow rates at each inlet, as specified in Method 

5D. 





VISIBLE EMISSION OBSERVATIONS 

EPA Reference Method 9, "Visual Determination of the Opacity of Emissions from 

Stationary Sources" will be used to determine opacity from the baghouse exhaust as well as from 

the shop roof monitor. Observations will be conducted simultaneously with the particulate 

sampling runs. 



SECTION 3 

PROCESS DESCRIPTIONISAMPLING LOCATIONS 

Kentucky Electric Steel, Inc. owns and operates and electric arc furnace (EAF) melt shop 

and bar steel rolling facility located on U.S. Route 60 approximately 12 miles west of Ashland, 

Kentucky. 

Kentucky Electric Steel, Inc. has two EAFs for steel production. Scrap steel is delivered 

by rail and truck and is stored in open piles. Scrap steel and various fluxing agents are weighed 

and charged to the EAF. The charge material is melted by electrical current flowing among three 

graphite electrodes lowered into the furnace. Slag (melt impurities) is separated from the product 

metal and is transferred to slag storage and processing using an endloader. Molten metal is 

tapped from the EAF into preheated transfer ladles by tilting the furnace, allowing the metal to 

flow through a hole in the side. 

Molten metal is then transferred to the ladle metallurgy furnace (LMF). Raw materials 

(bulk alloys and fluxes) are added to the molten metal in the LMF to further purify it. The metal 

is heated during refining using electrodes. After metal treatment is complete, the transfer ladle is 

removed from the LMF and carried to the continuous casting machine. 

At the continuous caster, molten metal is poured into a preheated tundish and then flows 

into molds and is allowed to partially COOL The strips of metal are cut into pieces at the caster to 

form billets. Cooled billets are later reheated in a reheat furnace and rolled to the desired 

dimensions. The bar steel is descaled using water sprays and the ends of the bars are sheared off. 

The final product is bound into bundles and stored until shipped offsite. 

Emissions from the EAFs and LMF are vented to the Harsell Positive Pressure Baghouse. 

A general process flow diagram is provided in Figure 3-1. 

The baghouse flue gas flow rate will be measured at an inlet location in a section of 

rectangular duct approximately 193 inches downstream of a bend in the duct and 165 inches 

upstream of a reduction in duct size. Dimensions of this area of the duct are 131.5 inches by 144 
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inches. Six ports on the top of the duct will be sampled, eight points per port, for a total of 48 

points. A schematic is shown in Figure 3-2. 

Figure 3-3 is a schematic of the baghouse outlet compartments to be sampled for the 

particulate emissions. A sampling matrix of three by two points, six points per compartment, will 

be used for sampling purposes. Each compartment will be sampled for 60 minutes. Four 

compartments will be sampled per test run. 

Process information will be collected during the course of the sampling program and will 

include: 

A) Charge weights and materials, and tap weights and materials 

B) Heat times, including start and stop times, log of process operation including 
periods of no operation during testing 

C) Pressure drop across the baghouse, visual inspection of bags and control system 
fan amperes 

D) Fadduct -damper positions 

E) Fan amperes. 

Fan and damper data is monitored continuously electronically. Data will be recorded at 15 

minute intervals during testing. 
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SECTION 4 

QUALITY ASSURANCE AND QUALITY CONTROL 

The field sampling quality assurance for this project includes the use of: calibrated source 

sampling equipment; reference test methods; and traceability protocols for the recording and 

calculation of data. The analytical quality assurance includes use of validated analytical 

procedures; calibration of equipment; and analysis of control samples and blanks. The calibration 

and quality control procedures to be used for this test program are described in the following 

subsection. 

CALIBRATION PROCEDURES AND FREQUENCY 

All manual stack gas sampling equipment is calibrated before the test program in 

accordance with the procedures outlined in the Quality Assurance Handbook for Air Pollution 

Measurement Systems, Volume 1 1 1, EPA-600/4-72-027B. Summarized in Table 4- 1 are the 

stack gas sampling equipment calibrations which are performed in preparation for this project. 

The meter boxes are re-calibrated after the test. 

Listed in Table 4-2 is the additional calibration checks which are performed on the 

sampling equipment onsite, just prior to the testing, to ensure that equipment was not damaged 

during transport. 



TABLE 4-1. FIELD EQUIPMENT CALIBRATION SUMMARY" 
- - 

Equipment 

Orsat I Certified cylinder gas 1 B.5% I 

Method 5 meter box 

Calibrated against 

Thermocouple I ASTM-3F thermometer I f 1.5% 
I I 

Allowable error 

Y fl.02Y 

Reference test meter 

Pitot tube 

AH @ M.15 
post-test 

Y B.05  Y 

Geometric specifications 

Impinger (or condenser 
thermometer) 

I 

Probe nozzles I Cali~er I k0.004 in. I 

See EPA Method 2 

Dry gas thermometer 

I Barometer NBS traceable barometer kO.1 in. Hg I 

ASTM-3F 

* As recommended in the Oualitv Assurance Handbook for Air Pollution Measurement 
Systems: Volume 111. Stationary Source-Specific Methods. EPA-60014-77-027b, 
August 1977. 

S ° F  

ASTM-3F 

TABLE 4-2. FIELD CHECKS OF SAMPLING EQUIPMENT 

%OF 

I Equipment I Checked against I Allowable 1 difference 

Pitot tube 

I Probe Nozzles I Caliper I kO.004 in. 1 
Thermocouples 

Inspection 
-- -- 

No visible damage 

ASTM 2F or 3F +1.5% 



SECTION 5 

PROJECT SCHEDULE 

The following tentative schedule outlines the daily activities for this project. The order of 

sampling events may change based on production schedules. 

I SCHEDULE I 
Day 1 

Day 2 

Day 3 

May 10 

May 11 

May 12 

Arrival at Plant / Safety Orientation / 
Set up equipment 

Conduct 4 hour particulate sampling 

Conduct 4 hour particulate sampling 

2 Runs 

1 Run 
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APPENDIX A 

COMPLIANCE TEST PROTOCOL FORMS 



Comrnonvcsllh o f  Kcnlucky 
N\'aiurrl Rcsourccs md Enrironmennl Proteaion Cabinet 

Dcpamcnl for Envimnrncn~al Prolcclicn 
Division for Air Quslity 

801 Schcnkcl Lanc 
Frmtfon. Kcn~ucky LO601 

COM?LIANCE TEST PROTOCOL 

. SOURCE hfFORMATION 

GENERAL INFORMATION 

PLANTHAME Kentucky Electric - Steel, Inc. PUNT 104 21-0 19-00020 

ADDRESS P .O. Box 3500 Ashland, Kentucky 41 105 PERWT ID# V-98-03 1 

PLANT COWACT Travis Bailey TELEPIXINE NO: 6061929-1330 

AFFECTED FACILITIES TO BE TESTED Electric Arc Furnaces A and B , Ladle 
Metallurpy Furnace and Associated Dust Handling Equipment 

TENTATIVETEST DATE May 11 and 12, 2000 

PROCESS MFOWA'~ION 

M4XIMUM RATED CAPACITY 68 tonslhr (Hot Metal Production from both EAFs) 

RxTE TO BE RUN DURINGTEST Approximately 40 tonslhr 
(Pernrtredrore wrtlbc no morc thoi~ 110% ojmzrage t<rr rote) 

METIiOD OF DETERMINING RATE Records of charge weights and materials, -- and 

tap weights and materials 

--- ---* 

O P E R ~ T I N G  CONO~'I'IONS 1'1 h'l' TEND TO CAUSE WORST CASE" POI.LUTION EMISSIONS -- 
Attempt to maximize hot metal production - -- 

NORMAL MAlNT ENANCE S<:l IE[;UI.E FOR EQUIPh4ENT AT;~'ECI'IM~ I:MISSlONS - _.__ -. 
Monitor baghouse pressure drop, inspect bags, and monitor control - 
system fan amperes 

* - ---- -- -------- _--.. -- 

DEP 6027 
316197 



- 

COMPLIANCE TEST PROTOCOL CONTINGED 

C. CONTROL EQUIPMENT DATA 

TYPE AND MANUFACTURER OR ALL CONTROL EQUlFMEN'T 

Harsell Positive Pressure Baghouse, Harsell Engineering Corp., 
Harsell 2400 Bag, 20DW120 

- - 

DATA TO BE MONITORED AND RECORDED TO ENSURE REPRESENfqTf VE OPERATION DURING TEST. AND 
THEIR OPTIMUM VALUES. 

Baghouse Pressure Drop - 5" W.C. (Typical) 

Furnace Blower Fan Amperage - 103 Amps (Approximate) 
West Fan Amperage - 182 Amps (Approximate) 
East Fan Amperage - 183 Amps (Approximate) 

or&mTIONALCYCLES Bags are cleaned with reverse air and via shaking 

on an hourly cycle 

NOWAL MAINTENANCE SCHEDULE ON CONTROL. BQuII~MENT. APID LAST TIME Til ls  MAINTENANCE WAS 
'PERFORMED. 

Maintenance is conducted as needed - 



I .  SAMPLWG DATA 

TESTING FIRM NAME Environmental Quality Management, Inc . 
ADDRESS 1310 Kemper Meadow Drive Cincinnati, Ohio 45240 

PERSON TO CONTACT - Tofi Gers t le TELEPHONE NO: 5 131825-7500 

LIST ALL A F F E ~ E D  FACILITIES TO BE SAMPLED ,460 GIVE ' W E  MFORMATlON REQUIRED BELOW: 

/I [particulate t 
I (minimum of 3)  

~ ! ~ ! I ~  240 minutes 

INCLUDE A DIAGRAM OF THE SAMIJI.IN[.; LOCATION WITH UIMEKSIONS. PORT LOCATIONS. NUMUER 
AND LOCATION OF TRAVERSE IJOIN'l'S. DIS'~'ANCI:.S FKObl FLOW I:ISTUKBAKES. AND ANY 01'1 IEW 
PI~YSLCAL OBSTACLES. IN OR AROUND '1'1 IE STACK 

SEE ATTACHED SAMPLING PLAN 

A S4MPLING 'TKnlN INFORMATIO~\~ 

G I V E  A DETAILED DESCRIPTiON 01; ANY SAMPL~NC- OR SAMPLE RECOVERY A N D  
TRANSPORT PROCEDURES WHICH DO NOT COMPLY WITH THE SI'ECiFlED PROCEDURES 
A N 0  JUSTIFICATIOK FOR DEVIATION. 

i.ENGTII 01: SnMP1.INC PRORE --+-. 4-L:- 
I X O I ~ I ~  I.INER MATERIAL 3~ CONS IXGGKIN Borosilicate Glass - 
--- --- 
M.J,NliFACTIjS;ER OF SAMPLING; Ql!IfWF.Ni. Nutech -- 

4MOlJNI'OF ~ L E A K - ~  GK :w.rn~.ys[s TO 1311 1rrx-x ON-5!i'E Front-half , back-half , and 
filter recovery will be performed on site ---- --,.----. -- .--. ----- 



COMPLIANCE TEST P R O T O C O L  CONTINUED 

I STACK TEMPERATURE 130' F STACK % M0LSTUF.E 2% 

STACC GAS V E L O C I N  70 FPM 

STACK GAS COMPOSITION. INCLUDWG APPROXIMATE CONCENTRATlON OF ORGANICS 

0, - 20.3%,  CO - 0%,  CO, - 0%,  N, - 79.7% 
L L ,% 

- -- 

FOR INSTRUMENTAL METHODS LIST EXPECTED COh'CEh7FUTIONS. ALLOWABLE CONCESTRATIONS. 
INSTRUMENT SPANS, AND CAL GAS COKENT U T I O N S  

I 0.  LAGORATORY ANALYSIS 

GWE DETAILED DESCKIPTION OF ANY ANALYTICAL PROCEDURE AND/OR EQUIPMEWT WHICH 
DOES NOT COMPLY WlTH T H E  SpECtr'lED FROCBDURBS AND JUSTIFICATION FOa DEVIATION. 

HAVE Y 3 U  PAR'TICIPATED IN ANY EPA IM'ER-L.\R SOURCE AUDITS IN THE LAST YEAR? No 
IF SO. LISTTHE TYPE OF AUDIT, THE DATE. ASD TIIF: .WSULT 

wthT ARE YOUR CHAIN OF CUSTODY PKOC~QI.IKES AND METIIOD 01: I ~ U M & N T , \ T I O N ?  

A l l  samples w i l l  be maintained wi th  a cha in  of custody form. A .-- 
sample form is provided i n  t h e  a t t ached  Sampling Plan  

ALL LABOIUTORY PROCEDURES SHALL I inVL:. PERTINENT QA DATA SUBMIITED WI4ETHER OR N O T  
T I I E  W l R K  IS PERFORMED IN-14OUSE OR R Y  A THIRD PARTY.  

DEP 6027 
MI97 



APPENDIX B 

EXAMPLE DATA SHEETS 



FIELD DATA SHEET 
Plant: Sample Type: Operator: Nozzle ID: Thermocouple #: 
Sampling Lacation Pbar: Ps: Assumed Bws: - Filter #: 
Run Number: Date: C02: 02: Meter Box #: Y: AH@: 
Pfetest Leak Rate: c h  @ - in. Hg. Probe Length/Type: Pi t  #: - Post-Test Leak Rate: cfrn @ - in. Hg. 

Pfetest Leak Check: f4tot: - Orsat: Stack Diameter: As: Post-Test Laek Check: Pitot: - Orsat - 

RPM 
Nunher 

--- 

T ~ ~ S M p i h O a o d c f m s  
Th* 
(mln) 

(2Chour 

do&) 

GssMetaf 

Readhe 
(vm) f13 

Vebcity 

(AP) 
in H20 

O r i l l c e R ~ e ~ r a n ( h l  

(AH) h H2O 
Desired 1 k b a l  

////////////////////////////////////////////////////////////////// 

Stack 

Tv- 
(Ts) 

, , , - , , , l , r , , l , l , , l r ~ , , ~ ~ r , , , , , , , ~ , , , ~ I , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .  

Pump 
Vacuum 

(In. Hg) 

Temperalure 

O F  

Probe 1 Filter 

i 

lmpinger 
~emp. 

OF 

thy Gas Meter Temp. 

Inlet 

(Tmin00 
~ut le t  

(Trnoui'~) 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: Date: 
Sampling Location: Clock Time: 
Run #: Operators: 
Barometric Pressure, in. Hg: Static Pressure, in. $0: 
Moisture, %: Molecular wt., Dry: Pitot Tube, Cp: 
Stack Dimension, in. Diameter or Side 1 : Side 2: 

wet ~ u l b ,  OF: Dry ~ u l b ,  O F: 

S.P. 
P a = P b + = (  

13.6 13.8 

Trsverw 

Polnt 
Number 

in. Hg 

Vebaty 
Hmad 

in. H20 

Suck 
Temp. 

OF 

I 



Pacific Environmental Serwces. Inc. 

Dry Molecular Welght Oetermtnatton 

Sample Type: 

Orsat No. 

Ooerator 

Comments: 

Sde Locallon' 

Molecular Wetqnt 
of 

Stack Gas. Md 
(Ib/Molel 

Aciual Net Auual Net 

coz 044 

. 0 2 '  0 32 

coo , I 0 28 

N zC 0 28 

0, Net Volume a 0, actual read~ng mlnus C02 MIA readmg. 

MlNol~er 

0 44 

0 32 

0 28 

Molecular Weqnt 
Of 

Stack Gas. Md 

(lb/Mole) 

a CO Net Volume IS CO aduar readmg mlnus O2 actual mad-. 

I I I I 

Averaqe 
Run 3 I Net 

Run No(s) Gas Run 1 

Md = 
L 

N, Net Volume 8s 100 manus CO actual madmg. 

0 28 

Md = 

Run 2 

Md = 

Run No ISII Gas I Run I 
Molea~car We~qht 

of 

Slack Gas. Md 
iIWMole1 

Actual 

co2 I 
0 2 '  

coo 

N: 

Run 2 

Actual 

co2 

0 2 .  

coo 

Net Aciual 

Run 3 

Net 

Averaqe 
N& 

Volume 
'6 

Net Actual 

1 

Aqual 

Mun~olter 

044 

0 32 

0 28 

0 28 

Net 

I I 
I 1 

I I 

N et 
Volume 

0, Net Actual 



U 

ANALYTICAL REQUEST AND CHAIN OF CUSTODY 

- 

ANALYllCAL REQUEST PUM. 

SHIPPER'S NAME AND ID NUMBER 

- 

P A W C T  #: 

RECOVERY 
PERSON: 

SAwLE 
fECHNK;IAN: 

















S T A C K  T E S T  R E V I E W  

RAPE- 14 & & - TEST NO. - 

soLRcE l!yi'E ~-w+ No. 5 0-3 -- 

DATE OF TEST 5- 12 -04 IziCd, ( i ,  
f % 

MODEL OR NAME 

TEST PERFORMED BY @/@ 
/ 

DATA REQUIRED 
4 ZS*  95 

T,, Stack temperature 0 r 6 ~  OF 
Fs, Stack pressure 27,J4 in.Hg 
T,, Meter temperature ? ? OF 
P,, Meter pressure -~Ci',57 in.Hg 
h, Condensed water 93,O gm 
VDG~, Volume of sample (7%352 ' cf 

(meter conditions) ~,cjw 

81027QZ 
AP, Velocity. head Q,QO?b3 in.H20 
(traverse points) 

C~ ' Pitot tube coeff. 41 s./ 

~ f @ min x 60 

O, Sampling time sec. 

"9 , area of nozzle D= l,~qo'' 0,0083C ft2 
D x 0.005454 

Weight of collected 710$t+3 gm 
pollutant d 

C02, Waste only X 

4, Area of stack 
b f t  D2 

4 

Boiler Heat Capacity mmBTU/Hr. 

REMARKS 

RESULTS 

VH20, Volume of water 4,375' c f 
Bwo, Moisture of content Z , b %  - 
'ne Volume of sample 165,0/7 - 

at stack cond. - cr' 

MdiCys Molecular wt dry 26.w 
Q t, Molecular wt wet 2% $6 
~ e f o c i t ~  ll"5 f p  s 

Isokinetic Ratio I ,  03 

Lb/m BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4033 



DATA REQUIRED 
$', z5M 

Ts, Stack temperature 14 .< OF 
F,, Stack pressure 24,59 in.Hg 
T,, Meter temperature 
P,, Meter pressure 

O F  
, 7 in.Hg 

&, Condensed water 43, 5 gm 
VDG~, Volume of sample \73,3\9 c f 

:meter conditions) 8 ~,';a 

co, 0,O 2- 
N2 %lo X 

Of 032-1817 
AP , Velocity -head 0,00 (03G in. H2O 
(traverse points) 

C~ ' Pitot tube coeff. 01 %4 

O, Sampling time sec. p, area of nozzle D= \ w " c~d05+54 ft2 

D x 0.005454 
m 3 3  

Weight of collected 12 gm 
pollutant 

CO2, Waste only X 

As, Area of stack 
D = f t  D2 . a. - T 

Boiler Heat Capacity mmSTLJlHr. 

REMARKS 

- 
RESULTS 

'~20' Volume of water 2,046 c f 
B,,, Moisture of content 113% 
'ne , Volume of sample /& 1,774 - 

at stack cond. - cf 

Mdry Molecular wt dry 7%,# 
t 9  Molecular wt wet 7 

vefocity 1 f ps 

Isokinetic Ratio r lo 

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY  

DATE 

RECOMMENDATION 

DEP 4033 



S T A C K  T E S T  R E V I E W  

TEST NO. 

DATA REQUIRED 

Ts, Stack temperature 
OF 

Ps, Stack p ressure  ~ 5 ~ 4 3  i n .  Hg 
T,, Meter temperature 5?7 OF 
P,, Meter p ressu re  74,& / i n .  Hg 
s, Condensed water  / G I ,  I g m 
V D ~ ~ ,  Volume of sample \q?,39? c  f  

{mecer condi t ions)  2 8 ,  ?kCd 

Q,ow5/ 
AP , Veloci ty  head O , O C Q ~ ~  3 in.H20 

( t r a v e r s e  p o i n t s )  
C p ,  P i t o t  tube coeff .  a, 8Cc 

O, Sampling time sec. n 

Weight of c o l l e c t e d  ?m 
p o l l u t a n t  

C02, waste only  X 

A,, Area of s t a c k  
D = f t  D2 

Boi le r  Beat Capacity mmBTU/Hr. 

RESULTS 

VH20, Volume of water  q, 7 9  c  f 
Bwo, Moisture of con ten t  Z , 5 %  
'ne Volume of sample l-&,787 - 

at  s t a c k  cond. - cf 
Mdily, Molecular w t  dry  2b,M 

t ,  Molecular w t  wet 'Lb, 57 
v e f o c i t y  1.73 f p s  

I s o k i n e t i c  Rat io  I 07 

Lb/Hr 

- 

Lb/rnm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4033 



S T A C K  T E S T  R E V I E W  

I " : J . ,. f l  I " 

s o b K E  Ti PB WALL, t'r,~. ,L., ; . ! C J ~ ! , . L I ~  e ~,,.Lc.~,:, WS NO. PA. 
MODEL OK NAME DATE OF TEST 5- , r 5:?5 

/ 

TEST PERFORMED BY ~ ~ / P E S  

- DATA REQUIRED 
'v, ' 27 ,d .  

T,, Stack temperature 166 OF 
F,, Stack pressure XCII(DcS in.Hg 
Tm, Meter temperature OF 
P,, Meter pressure in. Hg 
%, Condensed water gm 
VDC~, Volume of sample c f 

:meter conditions) & 

.%I 1 \ 96 
AP, Velocity head (l,b5@39 in.H20 
(traverse points) 

C ~ '  
Pitot tube coeff. 0 w 

min x 60 

O ,  Sampling time sec. 

?! , area of nozzle D= 
I t  f t2 

D x 0.005454 ' 

Weight of collected @" 
pollutant 

C02, Waste only % 

AS, Area of stack 
131, d 

2 
D = f t  D 2 ft 
l o l l *  4 

Boiler Heat Capacity mmBTU/Hr . 

'~20' 
Volume of water -- c f 

Bwo ' Moisture of content 1 '& npr:i~lpw.{c 

'ne , Volume of sample - 
at stack cond. c f 

Mdryg Molecular wt dry - 1%,w 
t, Molecular wt wet ~%73 

~e f ocity 4% 55 f ~ s  

Isokinetic Ratio 

~b/Hr 

- 

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4033 



Ts, S tack  te.mperature 
F,, S tack  p r e s s u r e  
T,, Meter temperature OF 
P,, Meter p r e s s u r e  i n .  Hg 
%, Condensed wa te r  

- 

g m 
V D ~ ~ ,  Volume of sample c  f  

(meter cond i t ions )  

, - - -  , 1 -  !,3 ! 3 757 
AP, Veloc i ty  head i J .i-ULf fC: in.H20 

( t r a v e r s e  p o i n t s )  

C~ ' P i t o t  tube  coe f f .  0 85' 

min x 60 

0 ,  Sampling t i m e  s e c .  

% , a r e a  of nozz le  D= I 1  f t 2  

D x 0.005454 
' 

Weight of c o l l e c t e d  €P 
p o l l u t a n t  

CO2, Waste only  % 

AS, Area of s t a c k  
D2 /31,6 2 

D- f t  71 ft 
I O ' \ \ L , ' W ~ '  4 

B o i l e r  Heat Capaci ty  uunBTU/Hr . 

.- 
RESULTS 

;H20, Volume of wa te r  
I 

c f 
. Moisture of con ten t  1 %  r - ~ ~ , ,  , - I /  wo ' - .  . - 

V,,, Volume of sample - - 
a t  s t a c k  cond. c t' 

MdV, Molecular w t  d r y  2%,* 
Q t ,  Molecular w t  wet 2% 2-3 
~ e f o c i t y  7 4  56 f ~ s  

I s o k i n e t i c  Ra t io  

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

REMARKS 

DEP 4033 



S T A C K  T E S T  R E V I E W  

I 
!I il 

SOU KC E TY P F g~-!.2c.er p. 1 .,I , . K I ~  NO. ,M& 
i i  , + i cn o,%fi I&., 

I 4 

DATE OF TEST 5- I ?- , MODEL cjR NAME 
/ 

TEST PERFORMED BY E c ~ / P c ~  

- DATA REQUIRED 
-u, ~5.35 a . - .  

T,, S tack  temperature 1 OF - 
F,, S tack  p r e s s u r e  5 ,  in.Hg 
T,. Meter temperature OF 
Pa, Meter p r e s s u r e  i n .  Hg 
&, Condensed wa te r  g  m 
V D G ~ ,  Volume of sample c  f 

: m e ~ e r  cond i t ions )  8 

! " ! i = ? 3 2  
AP, Veloc i ty  head ! t ~ " 3 4 3  i n .  H20 

( t r a v e r s e  p o i n t s )  
C p ,  P i t o t  tube  c o e f f .  mcf 

min x 60 

0,  Sampling t ime sec. 

*n , a r e a  of nozz le  D= I I f t 2  

D x 0.005G51 . 

Weight of c o l l e c t e d  gm 
p o l l u t a n t  

CO2, Waste on ly  I 

A,, Area of s t a c k  
D 2 131,s f t  

2  
D = f t  ,, 
1 0 ' \ \ ~ , " u 1 2 ~  4 

Bo i l e r  Heat Capaci ty  msl~TU/Hr. 

RESULTS 

v ~ 2 0 '  
Volume of water  c  f 

I Bwo , Mois ture  of con ten t  /T+:;:::rc~d-- 

'ne , Volume of sample - 
a t  s t a c k  cond. c  f 

Mdii.y Molecular w t  d r y  
\ t ,  Molecular w t  wet 2 ~ ~ 7 3  
~ e f  o c i t y  6-t %Z f p s  

G o  2 6 .  %35,3/0 ~ S C T / @  

I s o k i n e t i c  Ra t io  

L b / m  BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

REMARKS 

DEP 4033 
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