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PAUL E. PATTON 
1;ovc , < , , , I , <  

COMMONWEALTH OF KENTUCKY 
NATURAL RESOURCES A N D  ENVIRONMENTAL PROTECTION CABINET 

DEPARTMENT FOR ENVIRONMENTAL PROTECTION 
DIWSION rot? Air? Quntirv 

803 SCHENKEL LN 
FRANKFORT KY 4060 I - I403 

August 14, 2000 

Travis Bailey 
Kentucky Electric Steel 
P. 0. Box 3500 
Ashland. K Y  4 I 105 

Dear Sir: 

On May 10-1 2, 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. Thc test report was complete and acceptable. Results were as follows: 

Run Date Time grlDSCF 
I 5-1 I 13155 - 19:45 0.00 I2 
2 5-12 7115 - 11~20 0.0014 
3 

lb/h r 
4.80 
5.51 
2.43 
4.25 
- 

The emissions stated in the report include the back half catch, which is not used i n  
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 

GS/JJ/mlp 

Cc: Facility File 21-019-00020 
Ashland Regional Office 

Printed on Recycled PaPet @ An Equal ODporlunily Employer MIFID 
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Test Point 
No. Test Point Name Parameter Tested Test Method 

EPA Method 1 for Velocity 
EPA Method 2 for Temperature Harsell Baghouse Inlet Flow' 1 

~ 

O?/CO, EPA Method 3 
Moisture EPA Method 4 

Visible Emissions EPA Method 9 
PM EPA Method 5D 2 Harsell Baghouse Outlet 

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 6om 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 1 1 and 12, 2000. 

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

The plant contact is: 

Mr. Travis Bailey 
Kentucky Electric Steel, Inc. 
P.O. Box 3500 
Ashland, Kentucky 41 105 
(606) 929- I330 
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r, 
The EQ contact is: 

Mr. Tom Gentle 
Environmental Quality Management, Inc. 
1310 Kemper Meadow Drive, Suite 100 
Cincinnati, Ohio 45240 
(513) 825-7500 
tgerstle@earn.com 



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 ffom 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 

2- 1 



Kentucky Electric Steel, Inc. 
p. 0 BOX 3500 *Ashland. Kentucky 41105-3500*(606) 929-1200 

April 24,2000 

Mr. Gerald Slucher 
Commonwealth of Kentucky 
Natural Resources and Environmental 

Depament for Environmental Protection 
Division of Air Quality 
803 Schenkel Lane 
Frankfort, KY 40601 

Dear Mr. Slucher: 

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

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

Protection Cabinet 

Sincerely, 

Travis A. Bailey 
Manager / 
Human Resources & Risk Control 

TAE3:jla 

Enclosures 



and analyzed for each measurement run using Orsat combustion gas analyzers which read 0.1 

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 fiom 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 impingers 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 impinger 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 5D, each sampling run will consist of six sample points per cell 

and four c e k  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 fiom the measurement of volumetric flow rates at each inlet, as specified in Method 

5D. 

2-2 
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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. 

2-4 



SECTION 3 

PROCESS DESCRIPTION/SAMPLING 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 masured 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 

3- 1 
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inches. S i x  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 wiU be sampled per test run. 

Process information will be collected during the course of the sampling program and will 

Charge weights and materials, and tap weights and materials 

Heat times, including start and stop times, log of process operation including 
periods of no operation during testing 

Pressure drop across the baghouse, visual inspection of bags and control system 
fan amperes 

Fadduct damper positions 

Fan amperes. 

Fan and damper data is monitored continuously electronically. Data will be recorded at 15 

minute intervals during testing. 

3-3 
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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 11 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 Calibrated against Allowable error 

I Y lto.02Y I 

Equipment 

Method 5 meter box Reference test meter 

Checked against Allowable difference 

* As recommended in the Oualitv Assurance Handbook for Air Pollution Measurement 
Svstems: Volume 111. Stationarv Source-Specific Methods. EPA-600/4-77-027b, 
August 1977. 

Pitot tube 

Thermocouples 

Inspection No visible damage 

ASTM 2F or 3F 21.5% 

Probe Nozzles I Caliper I M.004 in. 

4-2 



SECTION 5 

PROJECT SCHEDULE 

Day 2 

The following tentative schedule outlines the daily activities for this project. 

sampling events may change based on production schedules. 

May 11 Conduct 4 hour particulate sampling 2 Runs 

The order of 

I SCHEDULE I 

I Arrival at Plant / Safety Orientation / I I May lo I Set up equipment 

Day 3 May 12 I Conduct 4 hour particulate sampling 1 Run I I 

5- 1 
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APPENDIX A 

COMPLIANCE TEST PROTOCOL FORMS 



. i. 

Common*.cillh of Kcnlucky 
Nmrrl  Rriiurcsr and Environmental rrokeciion Cabinci 

bnu.mcni  ror hvimnmcntd Prolcclicn 

a03 Schmkcl Lam 
Division roc Air Qdib :-... 

. .  
Frmkbn. Kcnlucky A0601 .. 

COMPLIANCE TEST PROTOCOL 

SOURCE IXFORMATION 

A. 

LI. 

GENERAL [NFORMATION 
PLANTNAME Kentucky Electric Steel, Inc. 
ADDRESS P . O .  Box 3500 . Ashland, Kentucky 41105 PERWITIDI V-98-031 
P L A N ~ C O S ~ A C T  Travis Bailey TELEPI.IONE NO: 606 19 29-1 3 30 

AFFECTED FACILITIES TO BE TESTED Electric Arc Furnaces A and B, Ladle 

PUNTIO~ 21-019-00020 

Metallurgy Furnace and Associated Dust Handling Equipment 

TENTATIVETESTOATC May 11 and 12, 2000 

PROCESS MFORMA'rION 

MAXIMUM RATEDCArnCiw 68 tons/hr (Hot Metal Production from both EAFs) 
RATE TO B E R U N  DURING TEST Approximately 40 tons/hr 

(Prmcrrcd rote 4 1  be " 0  ~tioic rhm I IO% S J m r m p  ItII rolc I 

METI(ODor:DETERMININ(ifiATT. Records of charge weights and materials, -- and 

tap weights and materials _-- 

NORM4I.OP':RnTlN,(i cy(1.13 f r p  $h.l/dO,- loo, 6i9M.,,,x. c r c ~  Approximately 20 heatsjday 
( 2 4  hours/day) 

~~ ~~ ~~~ ~ 

OPEPATINO CONOI'IIONS l l h l  TEND TO CAUSE "WORST CASE" I'OI.LUTION EMISSIONS 
Attempt to maximize hot metal production -- 

WOKMAL MA~NTENANCE S~:IIC[;~I.E FOR EVuIr.wwr ,mcc"'rixri i%iIssIoNs. -. 
Monitor baghouse pressure drop, inspect bags, and monitor control - 

-.-- 
system fan amperes - - 

--- 



COMPLIANCE TEST PROTOCOL CONTINGED 

C. CONTROL EQUIPMENT DATA 

P I P E  AND MANUFACTURER OR ALL CONTROL EQUIFMENI 

Harsell Positive Pressure Baghouse, HaKSell Engineering COKP., 
Harsell 2400 Bag, 20DW120 

DATA TO BE MONITORED AND RECORDED TO E N S U i E  AEPRESEh'TATIVE 
THEIR OPTIMUM VALUES, 

OPEUTION DURING TEST. AND 

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) 

orEw,TIoN,ccYcLEs Bags are cleaned with reverse air and via shaking 
on an hourly cycle 

CONTINUOUS MOSITORS None - 
- 

NORHAL MAINTENANCE SCHEDULE ON COWTROL. l<QL'll'MENT. AEID LAST l lME TlllS MAlNTENANCE V A S  
PERFORMED. 

Maintenance is conducted as needed - 

DEI' E027  
3/6191 



l/p,,,,,.,pq/(l(r""" P U  TU1 (minimum P f J j  

-Iw/y]\j-- EAF, LMF 240 minutes 

E z I z l ~ ~ , c I I = l r  

NCLUDE A DIAGRAM OF THE SAMI'I.IN(.; LOCATION WlTll DIMF.SSIONS. TORT LOCATIONS. NUMUEL, 
AND LOCAlION OFTRAVERSE POINTS. I>IS'rAh'CI'% tX0I.I FLOW l:lSWKB.~h'CES. AND ANY' OTIIEH 
PllYSlCAL OOSTACLLS. IN OR AROLMDTIIE STACK. 

SEE ATTACHED SAMPLING €'LAN 
A SLWIPI.ING ww INFORMATIO~J 

GIVE A DETAILED DESCRIP1:ON Or: ANY SAMPLING OR SAMPLE RECOVERY Ah'D 
TRAKSPORT PROCEDUILES U'HICII DO NOT COMPLY WITH THE SI'ECiFIED PROCEDURES 
A N D  JUSTIFICATIOK FOR DEVIA~'ION. 

(.wc-rIi OF SAMPLING monc 4 f t  

IPKOIII: 1 . 1 ~ ~ 4  r.4AxRiAL3r CONSIRI!C"il(lN 

. . ._ - 
Borosilicate Glass - 

To bc Urcd 



COMPLIANCE TEST PROTOCOL CONTINUE0 

0. 

C 

STACC TEMPERSTURE 130" F STACK % MOISTURE 2% 
70 FPM 
- STACK GAS VELOCIlY 

STACL: CAS COMPOSITION. INCLUDWG AP?ROXIMATE COHCENT(Ufl0N OF ORGANICS 

0, - 20.3%,'CO - 0%, CO, - 0 x 9  N, - 79.7% 
L - - 

FOR IHSTRUHENTAL METHODS LIST EXPECTEC CONCEb7RATIONS. ALLOWABLE CONCENTIUTIONS. 
MSTRUMEh'T SPASS.  AND CAL GAS COSCENTWTIONS 

L A B ~ R A T O R Y  ANALYSIS 

GIVE DETAlLED DESCRIPTION OF ANY ANALY'TICAL PROCEDURE AND/OR EQUIPMEPIT WHICH 
DOES NOT COMPLY WITH THE SPECI?IED FKOCEDURES AND JUSTIFICATIOS FOX DEVIATION. 

HAVE Y3U PARTICIPATED IN ANY EPA I W E ' I - u R  SOURCE AUDITS IN THE LhST YEAR? No 
IFSO. LISTTHE T ( ~ E o F A U U I T , T ~ ~ E O A T ~ .  ASDTIIC .USULT 

u " A T  M E  YOUR CHAIN OF CUSTODY PKIXEUI.IRCS ,,NO M:U~OD 01.' I ~ ( I ~ ~ N T , , T I O N ~  

I A l l  samples w i l l  be maintained with a chain of custody form. 

sample f o r m  i s  provided i n  the attached Sampling Plan 

A 

SUBMIT EXAMPLES or ALL DATA sticrrs TO B E  USED. 

DEP6OZI 
3iL191 



APPENDIX B 

EXAMPLE DATA SHEETS 





GAS VELOCITY AND VOLUMETaIC FLOW RATE 

Plant: Date: 
Sampling Location: Clock Time: 
Run #: Operators: 
Barometric Pressure, in. Hg: 
Moisture, %: Molecular wt., Dry: Pitot Tube, Cp: 
Stack Dimension, in. Diameter or Side 1 : 
Wet Bulb, OF: Dry Bulb. F: 

static Pressure, in. %O: 

Side 2: 

TLW.rM 

Nurnlmr in. H20 
Pain1 T.mp. 

Vs - 85.49 x CO X fi X 

va = 85.49 x ( 

V. - (va 

As- n2 

x(1.- 1 
100 

x 17.647 x 



,.. , .- 

0,. 

con 

N; 

. 
pacific Environmental Services. InC. 

'Y 

Dy Molecular W q h t  Octermln.llOn 

Orsal NO. 

coetator 

Cammena: 

sre Lamon' 

ClienuPmleo: 

Oalwlime: 

Sample Type: 

Aminen1 TemD. 'F 

S Y ~  Gar. Md 

0 12 

0.21) 

0 28 
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TOTAL PARTICULATE MATTER EMISSIONS 
HARSELL POSITIVE PRESSURE RAGHOUSE 

KENTUCKY ELECTRIC STEEL, INC. 
ASHLAND. KENTUCKY 

Prepared for 

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

Ashland, Kentucky 41 105 

.-I 
I 

I . .  

..~. 

July 2000 

Submitted by 

Environmental Quality Management, Inc. 
1310 Kemper Meadow Drive, Suite 100 

Cincinnati, Ohio 45240 
(513) 825-7500 

Fax: (513) 825-7495 

PN: 050163.0009 



July 6 ,  2000 

Mr. Gerald Slucher 
Commonwealth of Kentucky 
Natural Resources and Environmental Protection Cabinet 
Dcpartment of Enviroiimental Protection 
Division of Air Quality 
803 Schenkel Lane 
Frankfort, Kentucky 40601 

Dear Mr. Slucher: 

; r i  .---- 1; 

On behalf of our client. Kentucky Electric Steel, Inc. (KESI). we are pleased to submit 
the Air Emissions Test Report for Total Particulate Matter Emissions for KESI's Harsell 
Positive Pressure Baghouse. This test was required as a condition of KESI's Title V 
Operating Perinit (Permit Number V-98-03 I ). 

Please contact Mr. Travis Bailey, KESI, at (606) 929-1330 with any questions or 
cominents. 

Sincerely, 
ENVIRONMENTAL QUALITY MANAGEMENT, INC 

Thomas C. Gerstle, P.E. 
Project Manager 

Cc: Mr. Travis Bailey, KESI 
Ms. Sheri Bussard. EQ 
Mr. Fred Hail, EQ 
Ms. Tina Wise, EQ 
050163.0009 

Attachment 
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SECTION 1 

INTRODUCTION 

On May 1 1  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 HarseU 
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 observations were 
conducted via EPA Method 9 at the melt shop roof monitor. 

Mr. Eddie Hall of Kentucky Electric Steel, lnc. 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. 
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SECTION 2 

SUMMARY OF TEST RESULTS 

-1 

I 

._. 

Sampling of the Harsell baghouse was conducted on May I 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 81.5 feet per second 
( f p s )  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 (acfm) 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 second 
( f p s )  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 
(gddscf), with an average mass emission rate of 8.13 pounds per hour ( Ibh) .  The 
molton metal production averaged 45 tons/hr (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 
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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. 
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DATA REQUIRED 
$ z j ,  4 5  

Ts, Stack temperature lk6 OF 
Ps, Stack pressure 27. q4 in.Hg. 
T,. Meter temperature 9 1  OF 
P,, Meter pressure 1Cr,57 in.Hg. 
4. Condensed water 93.0 gm 
VDGM, Volume of sample / 7 % 3 S Z  cf 

{meter conditions) ;r G , j ' w  

OJG2?1;.z 
AP, Velocity.head 0,QO)bJ in.H20 

(traverse points) 
Pitot tube coeff. Lo# 2-4 cP 

I a m i n  x 60 

0. Sampling time sec . 
D x 0.005454 
3. area of nozzle D=/,z40" 0, 00837 f t2 

Weight of collected 7.0$+ ," 1 
CO2, Waste only 

pollutant 

4, Area of stack 
b f t  X n  G&l f t  

~ 

Boiler Heat Capacity 

- 
RESULTS 

v,.,,, Volume of water 4,37F- cf 
~ ~~ 

B;:: Moisture of content Z , b %  
Vme, Volume of sample 165,017 - 1.5 

at stack cond. cf 
Mdryi Molecular wt dry 
l$,. t, Molecular wt wet 
Vefocity JG65 f p s  

9% w 
Z%, 5-6 

Lb/Hr 

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4033 



DATA REQUIRED 
.t', Z5.l.C 

Ts, Stdck t empera tu re  
P,, Stack p r e s s u r e  

2 5  !;L? % i . H  Tm, Meter t empera tu re  
pm, Meter p r e s s u r e  zib7 1n.H 
M,,,. Condensed water 4 4  gm 
VDGM, Volume of  sample 173,319 c f  

:meter c o n d i t i o n s )  y o,y& 
- 

CO7 01) X 
02 21,c X 
CO?%- 
N2 2P4,n % 

0 G37-16'7 
AP, Ve loc i ty  head 4,00~J3b In.Hz0 

( t r a v e r s e  p o i n t s )  
P i t o t  tube c o e f f .  0. bct cP * 

-min x 60 

0. Sampling time sec. 9, a r e a  of n o z z l e  D = I @  O J O ~ + S ~  f t 2  
D x 0.005454 

rn3J 
Weight of c o l l e c t e d  l Z , i 5  gm 

p o l l u t a n t  
C O ~ .  waste o n l y  x 

2 A,, Area of  stack 
D= f t  D2 538-1 f t  

,CdbJ-R5S'&t5* 4 

Boiler Heat C a p a c i t y  dTU/Hr. 

REHARKS 

- 
RESULTS 

Volume of  wa te r  z .OY& c f  
- 

at s t a c k  c o d .  ' cf 

vHZO' Bwo, Moisture  of c o n t e n t  1,77' 
"ne 1 Volume of sample lLol.774 - 

Vefoc i ty  I .7co f p s  

Molecular w t  d r y  7%*& 
Z W , 7 0  

Mdry * \ t ,  Molecular w t  wet 

& 7.$.017,-3& DSi.F/L 

I s o k l n e t i c  R a t i o  / 8 10 

Lb/Hr 
- 

Lblmm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4033 



DATA REQUIRED 
$z%45 

T,, Stack temperature I b t  OF 
P,. Stack pressure Zs,qG in.H 

P,, Meter pressure 74.6 I in.H 
T,. Meter temperature s-7 OF 

M,,., Condensed water 101,l fP 
VDGM. Volume of sample 1$7,3CrS cf 

{mecer conditions) YQ. 9'%-$d 

AP, Velocity.head O,OW?q< in. H20 
(traverse points) 
Pitot tube coeff. 08b3 cP 

0. Sampling time see. 

D x 0.005454 
9, area of nozzle D=l,zw " Orf708S~ f t2 

-XX3SZ 
Weight of collected '7. lto gm 

C02. Waste only x 
pollutant 

&, Area of stack 
P f t  X T  53 81 2 

ft 
~ ~- 

Boiler Heat Capacity dm/Hr. 

- 
RESULTS 

Isokinetic Ratio I Oq 
- 

grlscf 
@, COIU' 

Lb/Hr 
- 

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4093 
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TABLE 2.4. VISIBLE EMISSION OBSERVATION SUMMARY, MELT SHOP 
ROOF MONITOR 
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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) 
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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) 
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Table 2.4. Visible Emission Observation Summary, Melt Shop Hoof 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) 
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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) 
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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) 
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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) 
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Table 2.4. Visible Emhion Observation 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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'I'able 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) 
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Table 2.4. Visible Emission Observation Summary, Melt Shop Roof Monitor (continued) 
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TABLE 2.5. VISIBLE EMISSION OBSERVATION SUMMARY, BAGHOUSE 
EXHAUST 

2-36 



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

TEST 1 I TEST 2 I TEST 3 
Time I 6-min 1 Time I 6-min I Time 1 6-min 
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Table 2.5. Visible Emission Observalion Summary, 
Baghouse Exhaust (continued) 
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Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 
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Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 
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Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 
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Table 2.5. Visible Emission Observation Summary, 
Raghouse Exhaust (continued) 
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Table 2.5. Visible Emission Observation Summary, 
Raghouse Exhaust (continued) 
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Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 
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17:21:45 0 
17:22:00 0 
17:22:15 0 

0.00 10:37:45 0 1.04 15:40:45 0 0.00 
0.00 10:38:00 0 1.04 15:41:00 0 0.00 
0.00 10:38:15 0 1.04 15:41:15 0 0.00 



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

TEST 1 I TEST 2 I TEST 3 
Time 1 6-min 1 Time 1 6-min 1 Time 1 6-min 
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Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 
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Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 
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Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 
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Table 2.5. Visible Emission Observation Summary, 
Baghouse Exhaust (continued) 
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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 

3- 1 



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 fiter holder, glass fiber fiter, 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 impinger 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 from the baghouse exhaust as 
well as from the melt shop roof monitor. Observations were conducted simultaneously 
with the particulate sampling runs. 
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SECTION 4 

PROCESS DESCRIFTION/SAMPLING 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 
purlfy 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 bfflets. 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). 

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

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

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. 

Fadduct damper position (shown in Table 4. I )  

Fan amperes (shown in Table 4.2). 

C) 

D) 

E) 

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) 

Damper Melting Charging A Charging B Tapping A Tapping B 
A&B Melting B Melting A Melting B Melting A 

West Blower I 0 0  100 100 100 100 

Charging A 
Charging B 

100 

East Blower 

A Furnace Plenum 

B Furnace Plenum 

I A Water Cmled I 100 I 100 I 100 I 0 I loo I 0.100 

100 IO0 100 100 100 100 

0-100 0 0 0 0 0 

0-100 0-100 0 0 0 0 

I B Wafer Cmled I 100 I 100 I 0 I 100 I 0 I 0-100 

Furnace Blower Inlet 100 99-100 100 100 100 62-78 

Furnace Blower Outlet 100 99-100 100 100 100 62-79 

I I 
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TABLE 4.2. CONTROL SYSTEM FAN AMPERES DURING PERFORMANCE 

I h o e r e  Ranee Test 1 450.0 - 491 1 I 
~ ~~. I~ ~ 

EST 2 
/12/00 I 7:15:00arn I 6.01 I 122.49 I 184.39 I 176.08 I 108.11 I 468.58 I Melt 
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TABLE 4.2. CONTROL SYSTEM FAN AMPERES DUI 

142.17 

134.05 

138.11 

149.36 

5.71 173.42 
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TABLE 4.2. CONTROL SYSTEM FAN AMPERES DURING  PERFORMANCE^ 
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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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DATA REQUIRED 
6 z $ , d  

Ts, S t a c k  t empera tu re  I'$$ OF 
F,, S t a c k  p r e q s u r e  -L?,(&I3 in. H, 

P,, Meter p r e s s u r e  in. H, 
T,. Meter t empera tu re  OF 

h, Condensed water gm 
VDGM, Vo lume  a f  sample c f  

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

CO 7 x 

.%f 1 1 %  
AP, V e l o c i t y  head o,Lp5&39 in.H20 

(traverse p o i n t s )  
P i t o t  t u b e  c o e f f .  0, ?+ cP 

min x 60 

0, Sampling t i m e  sec. 
, area of n o z z l e  D= " f t 2  9 D x 0.005454 

Weight of c o l l e c t e d  gm 

CO2. Waste o n l y  I 
p o l l u t a n t  

2 A,, A r e a  of s t a c k  
D- f t  - l T  D2 /3/. s ft 
l O ? I i ' ' Y  II' 4 

Boiler  Heat Capac i ty  mmBTU/Br. 

REMARKS 

- 
RESULTS 

C F  -- Volume o f  water 
L -  Mois ture  o f  c o n t e n t  \ . / r  .;,!:.it~..;:-l 

a t  s t a c k  cond. C f  

'H20' 
Bwo ' - 
'ne 9 Volume of s a m p l e  

Q t ,  Molecular  w t  w e t  
Vefoc i ty  49855 F?S r,, ,4,7;/. ?-e! b55'.,/@ 

- 
Mdry.  Molecular  w t  d r y  'L'6.w 

2-% 7.: 

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

g r / s c f  @ 1 2 %  CO2 
- 

Lb/Hr 

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOKMENDATION 

DEP 4033 



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

- 
DATA REQUIRED u, 'VI *b 

Ts. S t ack  temperature  I<'< OF 

F,, S tack  p r e s s u r e  -29, 87 in .Hg 

P,, Meter p r e s s u r e  in.Hg 
T,, Meter temperature OF 

b, Condensed w a t e r  gm 
VDGM, Volume of  s a m p l e  cf  

tmecer cond i t ions )  5 

:,3 !37?2 
AP, Ve loc i ty  head ;.-I-'?:'''$? in.HZ0 

( t r a v e r s e  p o i n t s )  
P i t o t  t ube  coe f f .  cP 

min x 60 

0, Sampling t i m e  s ec .  
, a r e a  of  nozz le  D= " f t 2  3 D x 0.005454 ' 

Weight of c o l l e c t e d  gm 

CO2. Waste o n l y  x 

&, Area of s t a c k  2 
D= f t  131, S f t  
lO'lIk"* n' 4 

p o l l u t a n t  

B o i l e r  Heat Capacity dTU/Hr.  

- 
RESULTS 

cf  Volume of  water  - 
Moisture  of i o n t e n t  1% ? * '  ' 

"H20' 
Bwo ' 
V n a ,  Volume of  sample - ..- a t  s t a c k  c o d .  C f  

Molecular  w t  dry I.%,* k: Molecular w t  w e t  2 Z , X  
Vefoci ty  7 9  ,qb Fos 

f& 32 ,OSL '  F67 /\Sl,FA, 
I s o k i n e t i c  Ra t io  

LbIHr 
- 

Lblmm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4033 



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

- DATA REQUIRED 
p& &.>,43 

T,, Stdck temperature  171 OF 

F,, S tack  p r e s s u r e  >1#7S in .Hg 

P,, Meter p re s su re  i n .  Hg 
T,. Meter temperature  OF 

k. Condensed wa te r  gm 
VDGM, Volume of  sample cf  

Cmecer c o n d i t i o n s )  
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INLET DUCT 
C R O S S  -SECTION 

Figure 5.1. Baghouse Inlet Sampling Location 
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Test Run 1 4. 5 .  4. 3. 2 

Test Run 2 IO, 9, 13, 14 

Inlet Duct 

BAGHOUSE 
Plan View 

Baghouse Outlet Sampling Locations 

Figure 5-2. Schematic of Baghouse Outlet 
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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: 

CALlBRATION PROCEDURES AND FREQUENCY 

AU manual stack gas sampling equipment is calibrated before the test program in 
accordance with the procedures outlined in the Quulify Assurunce 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. 

6- 1 



TABLE 6.1 

FIELD EQUIPMENT CALIBRATION SUMMARY* 

Thermocouple 

lmpinger (or condenser thermometer) 

DN cas meter thermometer 

I I !I Equipment Calibrated against Allowable error I! 

ASTM-3F thermometer f1.5% 

ASTM-3F f P F  

ASTM-3F t Y F  

.Y B . 0 2  Y 
AH@ KI.20 AH@ 

post-test 
Y M.05 Y 

Reference test meter Method 5 meter box 

Equipment 

Pitot tube 

Thermcwuples 

II Pitot tube I Geometric specifications I See EPA Method 2 11 

Checked against Allowable difference 

Inspection No visible damage 

ASTM 2 F  or 3F  i1.5% 

~~ 

II Probe nozzles Caliper I B.004 in 

Barometer I NBS traceable barometer I KI.1 in.Hg I] 
*As recommended in the pualiry Assurance Hondbook for Air P o l l u r ~ o n M ~ a s u ~ e m e ~  Svslcms: Volume 111. Smliomq 
Source-Specific Merhods. EPA-600I4-77-027b. August 1977. 

TABLE6.2 

FIELD CHECKS OF SAMPLING EQUIPMENT 

Probe no7zles I Caliper I ffl.004 in. 
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KENTUCKY ELECTRIC STEEL 
BAGHOUSE TEST PROCESS MONITORING FORM 

BaghouseFan 
Amperage Damper Positions 

Time A I  B I  (Describe) 



/... 

. .. .. 
r -< . .  
. .  .: 
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KENTUCKY ELECTRIC STEEL 
BAGHOUSE TEST PROCESS MONITORING FORM ' 

.. 
Date 

I 

(Heat No. and time; 



PRODUCTION WORKSHEET 

Heats During Tests 
Heat 

Date No. 
TEST 1 

X-1269 
11-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-1279 
x-1280 
x-1281 
x-1282 

W or A Furnace 
X or B Furnace 

Totals 

Previous Operating 
Tons Tap Time Tap Time, min TondHr 

51.7 NA 14:40 
0 15:ll 

44.7 14:40 16:45 
47.7 15:ll 18:33 
56.4 11345 19:25 

50 18:33 20:19 
97.7 W or A Fumace 

152.8 X or B Furnace 
250.5 

48.3 
52.2 
52.1 
55.6 
46.7 
50.2 
49.9 
50.6 
51.9 

0 
50.9 

305.1 
203.3 
508.4 

5:51 7:34 
7:34 959 
9:59 11:41 

11:41 13:28 
13:28 15:46 
1546 17:18 
6:39 8:46 
8:46 10:31 

1031 12:47 
12:47 14:40 
14:40 1637 
W or A Furnace 
X or B Furnace 

96 Begin operations at 13:40 
No cast, completed as W-1357 

125 
202 
160 
197 
399 14.7 

Return of heat W-1355, add times 

38 1 24.1 

1 38.8 tonslhr 

103 
145 
102 
107 
138 
205 
127 
105 
136 

117 
800 22.9 

Return of heat X-1281add times 

No cast. completed as W-1368 

485 25.2 

1 48.0 tonslhr 
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BAGHOUSE TEST PROCESS MONITORING FORM 

BaghouseFan 

~i~~~ Time 
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May 22,2000 

Dear Fred: 

Hen? isthe Raw Data you may need for our repoct.. 

Sincerely, 

Eddie Hall 
Supervisor of Safety and Environmental Affain 
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Appendix D 

Emission Testing Field Data 



I?%' 
Plant: a n ' A .  
Date: 5 &f 00 I 

Sampling Duct Width. Location: inches: 0 /3 -.L 24 in# 13j . - --3 
Inside of Far Wall to Outside of Nipple: 

Imido of Near Wall to Outside of Nipple (Nipple Length): 3' 

Equivalent Diameter = 2 x L x w / (L + W, = 
Diitance Downstream from Flow Disturbance (Distance E): 

Distance Upstream from Flow Disturbance (Distance 

/y2 
b-  

/ 39 -. - Duct Length, inches: I, 7- - 
I' 35, Y - .  

/ q  inches I Equivalent Oiameter = /! dd 

inches I Equivalent Diameter = Schematic of 

Cakulated By: ,& / f 6  Sampling Location 

Number 
of 

Po- 

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

Fraction Width Port Location 
of (inches) Product of Col. 2 8 3' 

Width (To Nearest 1/87 



/ 1 

I 
1 

L FLOW+ 

c 

INLET OUCT 

r 

_ - .  

I < 

. -  - 

PORTS-3”Q PORT LENGHT-3“ 
SAM PLl NG II 1/4”(Fm oufside) 

PORTS 

INLET DUCT . 
CROSS -SECTION 

Figure 3-2. Inlet Velocity Measurement Location 
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GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: hlz)c&t c/x2l? cc  S75Cl Date: :/[o 100 
Sampling LbLtion: " XXdOJJC %kLF Clock Time: /g. /d 
Run #: f&/lrn Operators: Z / R K / m  
Barometric Pressure, in. Hg: %'?.UI. static Pressur&, in. '%o: T? 
Moisture, %: / Molecularwt., Dry: 21$.Sq Pitot Tube, Cp:% 
Stack Dimension, in. Diameter or Side 1: /3? Side 2: / 3 2  

Dry Bulb,OF: - Wet Bulb, OF: - 

- 

Travm Vebci(y Stack 
Pohl Haad T.W. 

h b u  h. H,O OF 

A 

c 

Ma= 

Ti= F .= R (°F+4m) 0 0 

+ 13.8 - (  R.=Fb+- S.P. 
13.0 

R =  In. Hg 

ca- x .  x w  

Q -  e d m  - 

. x 17.047 x X ( l - -  1 
100 

. .  

. .  ... 
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- a- 

.I-- 
E111 - 
000 
0 

GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: G ? T ) M  / A '  a m ~ p  sa/, Date: s/( n//.) el J- 
ion: a &E- jn (CCdT- ClockTirne. G? / 
/ /& Operators:fl!( /~~-/cnn'-) 

Barometric Pressure, in. Hg: 
Moisture, %: Molecular wt., Dry: Pitot Tube, Cp: 
Stack Dimension, in. Diameter or Side 1: 
Wet Bulb, OF: Dry Bulb,OF: \ 

static Pressurd in. 40: +.d. rl 
<~$, .- 

< '  
Side 2: 

IL 

E 

x 17.647 x x(1.- 1 loo 

. .  ... .. 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: 

It Operators: R K l i ~  &?A 1 
Static Pressure, iA. I+.$: +LX Barometric Pressure, in. Hg: 

Moisture, %: 1 Molecular wt., Dry: a.3 Lf Pitot Tube, Cp: O.@Y 
Stack Dimension, in. Diameter or Side 1: 
Wet Bulb, OF: / Dry Bulb,OF: - 

2% YG 

Side2: / 3 2  " /'59 0 

C 

s B cp 

I I 

+ 
13.8 = (  

S.P. 
13.6 

Pa-Pb+- 

ps- In. 

V. = 0 5 . 4 9 X c p X  8 x ix . - 

.. 

ead-Qax17.a47x-x(1- Pa - % Y O )  
T. 100 

x 17.847 x x(1.- 1 
io0 



-m- 
0 0 1  - 
000 
0 

GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: ba&udml f l  STCL Date: 5/,./., 
Sampling Location:- 3s I c € l  Clock Tme: /.I- 
Run #: QWXLM I 2/? P Operators: Ru;. ~777/r J 
Barometric Pressure, in. Hg: 
Moisture, %: 1. Molecular wt., Dry: 28. 9 Pitot Tube, Cp: 8- g y  
Stack Dimension, in. Diameter or Side 1: / ?fl ' I  Side 2: /32'  

Wet BuIb,OF: 

' 2Xfb static Pressure, ik I-&: +a. T 

Dry Bulb,OF: -- - 

Oa - Vu x As x W d m  

Oa= X X W  

"-37883, I 
PI 
T I  100 

"ad-Oax17.a47x-xxl- - 



S/+%b 
GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Date: 1739 
Clock Time: 

static Pressure,'in. 60: -t $ / 

- C& /AC,F[ 
Plant: 2 
Sampling Location: 3 
Run#: 5& UP c 0- Operators: 6G/% h2r3 
Barometric Pressure, in. Hg: &7,45 
Moisture, %: 
Stack Dimension, in. Diameter or Side 1 : 
Wet Bulb, OF: - Molecular wt., Dry: zg.6q Pitot Tube, Cp: 0. g'f 

Side 2: / 3  Y - Dry Bulb, F: 

) x ( l - - ) + l 8 ( -  1 100 100 
Ma-=( 

hb= 

ti= F E  R (OF+460) 
0 0 

S.P. 
13.6 

+ 
13.6 

Pa = Pb +- = ( 

Pa- In. Hg - 
AF- 

v. - we 

As= n2 
. .  . . .. .: .. 

.. .. i. .' 

... Os - Va x As x W alm 

0 8 -  x x w  

Ca- emn 

x 17.&47 x X ( l - -  1 -8td- 100 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Date: 0 

Clock Ti e: /z<'O 
Plant: hES 
Sampling Location:fi&m d&€/ / A )  
Run #: -C/k, W %/, PA& Operators:GC/T,/PAj 
Barometric Pressure, in. Hg: 
Moisture, %: Molecular wt., Dry: Pitot Tube, Cp: 
Stack Dimension, in. Diameter or Side 1 : 
Wet Bulb, OF: Dry Bulb, F: 

static Pressure, in. %O: 44.1 
Side 2: 

Ms= 

18 = OF ,= OR ( O F  + 4601 
- 

S.P. 
13.6 

+ 
13.6 

Pa=Fb+-=( 

R =  In. Hg 

. .  



0 0 0  

0 0 0  0. 

j, 

b 
j, 
N 

LJ 

0 0 0  

, l o  0 0 1  

Solid 
Metal 
Floor 

lFI4 
0 0 0  > 5  

Bog Section 
(2 -4  x 15 = 120) 

Metol Grating 

Proposed Sample Locations 

Test Run 1 

Test Run 2 

Test Run 3 

11.13. 15, 16 

18,20, 1, 3 

5, 6, 8 ,  IO 

Inlet D u d  

BAGHOUSE 
Plan View 

Proposed KES, Inc. Outlet Sompling Points 

Figure 3-3. Schematic of Baghouse Outlet 
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TRAVERSE POINT LOCATION FOR R E C T A N G ~ ~ ~  

/ \-1rii Plant: Xz-3 
Date: !$ /fO b o  

Sampling Location: b6 L &A I ’  

I 
Duct Width, inches: * 

u\ 

.. . .  
00 
Y 

Imide 01 Far Wall to Outside 01 Nipple: 

Imide 01 Near Wgll to Outside of Nipple (Nipple Length):- 

Duct Length. inches: \ 

Equivalent Diameter = 2 x L x W / (L + w) = - 
Oiatanw Downstream from Flow Disturbance (Distance 8): 

inches I Equivalent Diameter = 

inches I Equivalent Diameter = dd sc ematlcof 

dd -w- 
g7’.2- 

Distance Upstream from Flow Disturbance (Oistance A): 

Calculated By: p ? / p  4% Sampling Location 

If No Po-. Calculate Distances From Stack Walb For Port L o C a t i O ~  

Number Fraction Width Port Location 
of of (iru hes) Product of COI. z a 3. 

Ports Width (To Nearest 1/87 

I 

All pints or porn should be an equal d m t a r m  from each other (0) and 112 Of 
-that distance fmm tho stack walk (DE), when D - Wldth / ((r of points or PO- 



- DATA REQUIRED u, . . i . : J . ;  

Ts,  S t a c k  t e m p e r a t u r e  I ;r'Z OF 
F,, S t a c k  p r e s s u r e  I - .:.-;> i n .  Hi 

P,, Meter p r e s s u r e  in.Hj 

, . 
T,. Meter t e m p e r a t u r e  OF 

M,,,., Condensed w a t e r  gm 
VDGM, Volume a f  sample c f  

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

C 0 2  0,o x 
02 21.0 5: 
CO? 0, 0 - 
N2 740 .< x 

% 

\ .  :-. .y; ;, .. > I .. ,' 
AP, V e l o c i t y  head \ ,': $,ti. 1 'j . H2 0 

( t r a v e r s e  p o i n t s )  
P i t o t  t ube  c o e f f .  Of?+ 

. c p  ' 

min x 60 

8 ,  Sampling time sec. 
, area of n o z z l e  D= " f t 2  9 D x 0.005454 

Weight o f  c o l l e c t e d  gm 

C02. Waste only x 
p o l l u t a n t  

A,, Area of  s t a c k  2 
D= f t  D2 131, so f t  
lo'lI4"u II' 4 
132 x13$ 727 42 
B o i l e r  Heat C a p a c i t y  mmBTU/Hr. 

RESULTS 

c f  Volume of  water -- 

a t  s t a c k  cond.  C f  

'H20' Bwo, M o i s t u r e  o f  c o n t e n t  \ 
'ne * Volume of sample 

V e f o c i t y  ~ 2 . 2 0  f p s  

- 

Mdfy'  M o l e c u l a r  u t  d r y  2%- 
t , . M o l e c u l a r  w t  w e t  xk,73 

&p 31,2$3 4 2 0  Bscr/fm 
/ 

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 i W  

DATA REQUIRED 
- 7 '  +J i lfl, 

T,, S t a c k  t e m p e r a t u r e  l i t ( *  OF 
F, ,  S t a c k  p r e s s u r e  297% in.Ht 

P,, Meter p r e s s u r e  in.Hg 
T,. Meter t e m p e r a t u r e  OF 

&, Condensed water  gm 
VDCH, Volume o f  sample c f  

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

% C07 

- x 
N2 x 

1,35552 
AP, V e l o c i t y  head I ,337 43 in. H 2 0  

( t r a v e r s e  p o i n t s )  
C P i t o t  t u b e  c o e f f .  O W  P '  

min x 60 - 
0. Sampling t i m e  see. 

f t 2  I, , area o f  n o z z l e  D= 'p D x 0.005454 

Weight o f  c o l l e c t e d  gm 

C02, Waste only x 

D= f t  - D2 n 13 1 ,  so f t  

p o l l u t a n t  

2 A,, Area of s t a c k  

I I I , ' ~  , I / ? *  4 
132 a 137 I 27.~2 
Boiler Heat C a p a c i t y  mmBTU/Hr. 

- 
RESULTS 

c f  -- Vu*,,, Volume o f  w a t e r  
B;;: M o i s t u r e  o f  c o n t e n t  I:. :,,: ,,.,,, & 

a t  s t a c k  c o d .  Cf 
'ne' Volume of  sample - 

Mdry ,  M o l e c u l a r  w t  d r y  

V e f o c i t y  Y I  .qz f3s 

2% .'Bi 
t ,  M o l e c u l a r  w t  w e t  

Q5v 33.29b,07'1 ow4, 
L s o k i n e t i c  R a t i o  

__ 
grlscf  @ 12% c02 

Lb/Hr 

Lblmm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4033 



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

DATA REQUIRED 
% 7 5 < b ' 3  

Ts, Stack temperature I L L Z  OF 
P,, Stack pressure 25.% in.Hi 

P,,, Meter pressure 1n.Hj 
T,. Meter temperature OF 

M,.,, Condensed water gm 
VD~M, Volume af  sample cf 

:meter conditions) 5 

CO 7 0,9 % 

N2 3 , O  % 

01 u ,O % 
% cij7 040 - 

l,3% Y 5  
A P ,  Velocity head I,?,''?..!'*' in.HZ0 

(traverse points) 
Cp, Pitot tube coeff. a,?+ 

9 D x 0.005454 

min x 60 

0 ,  Sampling time sec. 
, area of n o z z l e  D= I, ft2 

Weight of collected gm 
pollutant 

COz. Waste only z. 

As, Area of stack 2 
D= ft 13r. GO ft 
l 0 ' I l ~ ' ' Y  12' 4 
07-7 139 I27 $2 
Boiler Heat Capacity mmBTUIHr. 

REMARKS 

RESULTS 

cf VHzO, Volume of water -- 
Bwo,  Moisture of iontent ,b/np,Au L 

Volume of sample - 
C f  

'ne * 
at stack cod. 
Molecular v t  dry Z&& 

$r:: Molecular vt wet 72.7.7 
Vefocity W,oz f o s  

O 5 D  33.bl5,rWZ b>CF/h 

Isokine t lc Rat l o  

gr/scf @ 12% CO2 
- 

Lb/Hr 
~~ 

Lb/mm BTU 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4033 



S T A C K  T E  

- DATA REQUIRED 

T,, S t d c k  t e m p e r a t u r e  131) OF 
F,, S t a c k  p r e q s u r e  7 ' ) .  ? j  in.H 

Pa, Meter p r e s s u r e  in .H 

u, 1.' 3 

T,. Meter t e m p e r a t u r e  OF 

4, Condensed water gm 
VDCM. Volume af  sample c f  

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

CO? 0,o % 
02 21,o  % 

% co2 0,D - 
N2 74,o z 

A€', V e l o c i t y  head , !c lv5 in.~20 
7 -  r ! ;2m, 

( 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 .  O'W P '  

min x 60 

0 ,  Sampling. t ime sec. 
f t 2  I, , area of  n o z z l e  D= 

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

CO2, Waste o n l y  x 

2 As, Area o f  s t a c k  
.D= f t  n r3r.s f t  

l D ' l I 5 ' ' Y  11' 4 
132 I34 I27 ,YZ .. 

Boiler Heat C a p a c i t y  mmBTU/ni=. 

S T  R E V I i W  

TEST NO. 

DATE OF TEST 5-1 I , 
E Q / P E 5  

07"5 , 

- 
RESULTS 

c f  -- Volume o f  w a t e r  
M o i s t u r e  o f  c o n t e n t  I T o p y w & ~  c Bvo ' 

'ne 9 Volume of sample 

v e f S i r y  74,IZ f o s  

v H z O '  

- 
a t  s t a c k  cond. Cf 

M o l e c u l a r  v t  d r y  ZK w 
2%, 73 Mdry pt M o l e c u l a r  w t  vet  

050  3 3 , d $ b  5Z?S bSCF/h 
/ 

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

g r / s c f  @ 12% CO2 
- 

Lb/Hr 
- 

Lb/mm BTU , 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

REMARKS 

DEP 4033 



TEST PERFORMED BY 
- 

- DATA REQUIRED 

T,, S t a c k  t e m p e r a t u r e  191 OF 

F,, S t a c k  p r e s s u r e  1,$179 i n .  Hg 

P , ,  Meter p r e s s u r e  in.Hg 
T,, Meter t empera tu re  OF 

h, Condensed water gm 
VDGM, Volume o f  sample cf 

: m e E e  r c o n d i t i o n s )  

co1 % 
02 % 
co7 - 
N2 % 

% 

t .LS\5\ 
AP, V e l o c i t y  head \,b's%OO in.H20 

( t r a v e r s e  p o i n t s )  
P i t o t  t ube  c o e f f .  cP 

min x 60 

0, Sampling time sec. 
, area of  n o z z l e  D= " f t 2  % D x 0.005454 

Weight of  c o l l e c t e d  gm 

CO2. Waste on ly  x 

A,, Area of  s t a c k  2 
D= f t  D2 n I31,sb f t  
yo'IL5'k (2' 4 

p o l l u t a n t  

I31"f 134" L27,'iZ 
B o i l e r  Heat Capac i ty  d T U / H r .  

REMARKS 

RESULTS 

Volume o f  water cf 
1 L)* N t  -I)( 

V,,, Volume o f  sample - 
'H20' Bwo, M o i s t u r e  o f  c o n t e n t  
..- a t  s t a c k  cod. Cf 

M o l e c u l a r  w t  d r y  y,y <?l 

Vefocitv 'CO.+I EDS 

$f:: Molecu la r  w t  w e t  

Lb/Hr 
- 

L b / m  BTU 

~ ~~ 

REQUESTED BY 

REVIEWED BY 

DATE 

RECOMMENDATION 

DEP 4033 
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uno 
0 r, 5 d  n.. 

GAS VELOCITY AND VOLUMETRIC FLOW RATE 

A 

i3 

C 

Date: 5 / 1 1 ! o L >  
Cloc Time: 0750 
:E& n; /.nf 1 

Barometric Pressure, in. Hg: ').q ((i 0 Static Pressur;, in. bo :  + 1 
Moisture, %: I Molecular wt., Dry: 16.9 f Pitot Tube, Cp: O,+ 
Stack Dimension, in. Diameter or Side 1 : I 5 9  ' I  Side2: 1 
Wet Bulb,'F: - - - '  Dry Bulb,OF: - 

32 .' 

Ma= 

Tm = 0 F .= OR (OF+- )  
- 

S.P. h = P b + - = <  
13.0 

h= In. Hg 

+ 13.E 

- 
m- 

x 17.047 x x(1.- 1 loo 



-. 
GAS VELOCITY AND VOLUMETRIC FLOW RATE 

2&A &CAC" Date: -ii/ I , / V o  

static Pressure,' in. GO: +s. ( 

/ Plant: 
n:d&tiuArc / A J ~  Clock Time: n 720 

1 / A  Operators:L/;; // 6 
Barometric Pressure, in. Hg: 
Moisture, %: Molecular wt., Dry: Pitot Tube, Cp: 
Stack Dimension, in. Diameter or Side 1: Side 2: 
Wet Bulb, OF: Dry Bulb,O F: 

, L + 3 $  

. .  

-: 

... . 

1 ~. 

Os - Vox Aax W alm 

Os- x X 6 0  



... ..: . . .  .: ..... 

GAS VEL~CITY AND VOLUMETRIC FLOW RATE 

/ / L  c b &+-i ~jd Date: s/t , /o= 

:..,., Sampling Location: ' f i ,  A-.t$- Clock Time: f 'bo 
Plant: 

Operators: /@,/76 " 

Static Pressure, in. 40: +. 

3 2  h 
1, 2- Molecular wt., Dry: 26, ffr Pitot Tube, Cp: 0 6'5' 

k Dimension, in. Diameter or Side 1 : . /3 5 " Side 2: / 

Md - ( 0 . U X  , 1 + (0.92 x I + (osex 

M d t  

M s  - ( ) X ( 1 -  -1  + 18 (- 1 
tM 

S.P. 
19.e + 1s.e Ps-Pbr- - (  

. .  ..,. .:... 
: ., i ; . . :  . . i / ; l  ........ ,. Pa.= In. Hg 

. .  
va - fun 

As= n2 

Os - Va x Aa x W drn 

Os-  X XOO 

Os- smn 

I I I 1s- Ta - oS.tdy-.:,'.,:i x 17.047 x x(1.- 1 ...-. :.,........ ... 1w . .,.: .... '., . . .  ,. . . . . .  



Y 

.- .. . Travarn V8bsity Stack 
b a d  "mp. 

Md - (0.44~ . ) + (0.32 x ) + (028 x ) In. H,O O F  ' , > - .  I Numbr 

7 

0s - Vs x As x t)o d m  

os- X xw 

1.1 

:. .. . .  .,. .. 
I 
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GAS VELOCITV AND VOLUMETRIC FLOW RATE 

Plant: K r ; c  Date: 5/h-/h 
Sampling Location: & H d  JST- , Q I J L C T  Clock Time: o a  0 -n) " Run#: &fi Operators: G C h  
Barometric Pressure, in. Hg: 

Stack Dimension, in. Diameter or Side 1: / 3 4  side 2: / 3 t  
Wet Bulb, OF: - Dry Bulb,O F: - .  

&7. L(5 Static Pressure,'in. 40: 3-S * Z- 
Moisture, %:. Molecular wt., Dry: 2 &, e q  Pitot Tube, C P : M  

. ,  

&$+ 

& 

L3 

c 
Oa-VsxAsxtY)drn  

x 

... 



- 
%? 

-11) a m -  I 
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GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: /(ks Dat&[e/d D 
Sampling Location: &M 3sc; /,l&f.sr Clock Time: 06 30 
Run #: Operators: GG/ZT/%> 14 
Barometric Pressure, in. Hg: %'I, Lcf static Pressure! in. $0: Z- 
Moisture, %: Molecular wt., Dry: ,?A3.@Y Pitot Tube, Cp: 0- @f 
Stack Dimension, in. Diameter or Side 1 : 97- Side 2: / 3 L  
Wet Bulb, OF:  

' 

- Dry Bulb,O F: - 

b 

&- 

F 

Trav.R. Vabcity Stsck 
mlnt h a d  T.mp. 

Numbu In. H,O O F  

. ... I I c I@: '., TI - $...: .. 
*.' 

. . .  .,/ . . . . .  

Pa 
T. 

Osatd- Oa x 17.617 x - X (1 - - 

X 17.647 X X ( l - -  1 
@ltd' 100 

- 

. .  

. .  ...._. 

. :  .. 1 

. I  . .  

. .  
i 



GAS VELOCIIY AND VOLUMETRIC FLOW RATE 

Plant: HE7 Date: zi,//a/. c> 
& M w S f S  /dc€7'- Clock Time: / H Z 0  

Operators:'%/GC/m , 
Barometric Pressure, in. Hg: &q,l(5 Static Pressure/, in. %o: 
Moisture, %: I Molecular wt., Dry: l@,flq Pitot Tube, Cp: 0. @ c( 

Stack Dimension, in. Diameter or Side 1: r3j4 " Side 2: i j  2 "  
Wet Bulb, OF: r Dry Bulb,OF: - / 

Md - (0.4 x %%) + (0.32 x %%) + (028 X %h$) 

Md I (0.U X . ) + (0.32 X ) + ( 0 2 8 X  ) 

Md- A- 

& 

, .  c, .,: 

I 

. .  

) X ( l .  -)+le.(- ) la, M a - (  
loo 

: , -. .. '. ... ,: . 
I.. 

I' . ,  

. ... ... : - .  . .  . .  0s -Vox& x W.dm 

os- x x w  

. .-* os&' x 17.647 x X ( l - -  1 100 



- 3,J- , ,.. 

GAS VELOCITY AND VOLUMETRIC FLOW RATE _. 

Plant: KCSS Date: 5//2$- 
€ //Lk,FiJ- ClockTime: 5 

Operators: 6C /Z / T A )  ' 

Barometric Pressure, in. Hg: static Pressure,' in. 40: 4-4 . .s- 
Moisture, %: Molecular wt., DV: a %W Pitot Tube, C P : ~  
Stack Dimension, in. Diameter or Side 1: / 3 'i Side 2: / 3  t 
Wet Bulb, OF: - Dry Bulb, F: 

a 1 4 ((5 

- 

D. 

... 

2 - .  

. .  
:.. 

c i  



GAS VELOCITY AND VOLUMETRIC FLOW RATE 
I 

Plant: 1 s Date: <,/$/o C, 
Sampling L o c a t i o n : h u d , i v  G /i.YS-z?-- Clock Time: / 
Run #: &? --.&q Operators: GC/ f l  /=I 
Barometric Pressure, in. Hg: 
Moisture, %: Molecularwt., Dry: %,6q Pitot Tube, Cp: 0, 6’1 

Wet Bulb, OF: I Dry Bulb, F: 7 

2Y. ys Static Pressure,’in. 60: + 7 . L  

Stack Dimension, in. Diameter or Side 1: 1 3 3  Side 2: /3 

Md - (0.U x % c q  + (0.92 x %4) + (0.28 x *y, 

Md - (0.U x . ) + (0.32 x + W a x  

Md- 

1 ) X ( l - - I + l 8 ( -  
103  io0 

M.-( 

MS= 

- TO = 0 F =  0 R ( O F + - )  

= (  13.8 13.6 

Po- In. Hg 

+ 
Ps=Pb+- S.P. 

- 
m- 

vs = 05.40x ( ) x (  

Va = fun 
. .  

As= n2 ~. 

Os-VaxAsxWWm ... 

os- x xw 

O s -  adm 

x 17.047 x x(1.- 1 
%I- 100 

@.ad- d& 
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GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: K r s  Date: ?/,~/OQ 

Sampling Location: k e ~  hA7 uanc-. /njLEf Clock Time: 4. /(P 17 
Run #: L3z- 3-8 Operators: & / E  7' TZ 
Barometric Pressure, in. Hg: 2 9 .  rf Static Pressure) in. &o:-* 
Moisture, %: Molecular wt., Dry: 20. S'f Pilot Tube, C p : s  
Stack Dimension, in. Diameter or Side 1 : I 3 7 Side 2: (32" 
Wet Bulb, OF: L Dry Bulb, F: - 

h 

€ 

Trov.rw Vabcity Stack 
bin; k a d  Tamp. 

Numbr OF 

M a =  
- 0 0 R ( O F + 4 6 0 1  T s  = F .= 

= (  
+ 13.0 

S.P. Pa = Pb +- r3.e 

Pa= In. Hg 
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SAMPLE RECOVERY DATA 

DATE 52@?' Sample Box No. d1-Y Job No. 5 7 O0@ Oof~ 

SAMPLE LOCATION 0.. \4b,GL OU'L-: Filter No. 3 daz&- 
TRAIN PREPARER Ad 
SAMPLE RECOVERY PERSON 

COMMENTS uG./Y/ U f  
,! 

Liquid 
- 
Acetone 
Container No. Level Marked - Sealed 

Filter 
Container NO. Sealed 

Description of Filter 

Samples Stored and Locked - 
Container No. 

Liquid Level Marked Sealed 

I N W  VOL 



t- w w 
I 
(I) 

2 a n 
a 
-I 
w 
ii 

t 

e 
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SAMPLE RECOVERY DATA 

PLANT Run No. B O - 2 ,  

SAMPLE LOCATION &a+-,&;cac & Filter No. h , 7 Q  
8 

TRAIN PREP- A 1-l 
SAMPLE RECOVERY PERSON G 
COMMENTS 

'- 

c CVqT; 

- 
~ 

Acetone Liquid 
Contamer No. Level Marked - Sealed 

'f- Filter 
?I Container No. Sealed 

Description of Filter 

Samples Stored and Locked - 
Container No. 

Liquid Level Marked Sealed 

... 

L 



!\- 

t 
0 
* - 
I 
I a 

: > < 

I 
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. *': . . 
:,: ., ... 
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. ,  ... . .  ... ,. 
?.i 

i,..: :: . ,I 

SAMPLE RECOVERY DATA 

DATE r'!fl ' -Sample Box No. d-7 Job No. 5700,is0 0 

SAMPLE LOCATION k w  b& Filter No. 3002s~ 

COMMENTS ?&(.A (j.f&& 

B 
TRALN PREPARER 44 

Fp-. 

SAMPLE RECOVERY PERSON 
< 

v 
ACCtOlU Liquid 
Container No. Level Marked - Sealed 

Filter 
Contamer No. Sealed 

Descnption of Filter 

Samples Stored and Locked - 
Container No. 

Liquid Level Marked Sealed 

I I I 1. 6 I I I 



PROJECT ANALYTICAL SHEET 

b-7d o 00 0 PROJECT NUMBER: 
k E X  NAME: 

s--/ J - U  0 

PROJECT MANAGER: / L & ( J C  PROJECT DATE: 

METHOD: f l  >’ NUMBER OF SITES: / 

RUN NO 

$0- I 

130 - I  

IS0 - I  



. 

I 

I PROJECT ANALYTICAL SHEET 
SITE: RUN NO.: 13'0- I 

FILTER NO.: 

FINAL MASS: TARE MASS: 
l l A l m a E  NAME MASS 
#I s-/a3 0727 A 3-56. n 
#2 1500 A t i  3.555.7 ..!. 

3 0 0  3 U L I  I.D. NO.: 00- S I  I 
3 >- I /  4: 

#4 
AVG. MASS: 355.85 
NET GAIN: 3,q LIL7 

F/H BEAKER NO.: 7.0 I.D. NO.: 00 - >-- 12 

FINAL MASS: TARE MASS: IO8 'I 9 1 ~ 4  
lllummE NAME MASS 
#I </23 072y A H  /or, vsa, T 

#2 Sf23 \ S O L  U P  9 9 Q ,  6 d 
#3 
#4 

AVG. MASS: log, 4 S C . Z c  
NET GAIN: 8.35 C6Lb 

AVG. MASS: l l0710. I, 

I 9 -0  K:6 NET GAIN: 



PROJECT ANALYTICAL SHEET 
SITE: RUN NO.: 130 ;;7 

m- >-/ '\ FILTER NO.: 3 0 0 3 ~ a  I.D. NO.: 
35 I ,  q FINAL MASS: TARE MASS: 

NAME 
AU 
A 

#3 
#4 

(yJ - 5-1 >/ F/H BEAKER NO.: a 0 3 7 I.D. NO.: 
FINAL MASS: 
DATETTIME 
#I 5/23 0726 

#2- 

TARE MASS: 1 0  7 7 1 7 - 7 C  

NAME 
A 
i \ \  

#3 
#4 

AVG. MASS: 77x*05 
1.3 7 ,05  NET GAIN: ~ 

0 0 -  F I L  B/H BEAKER NO.: Joo )' I.D. NO.: 

FINAL MASS: TARE MASS: I 6 TTra-c,,F 

#3 
#4 

AVG. MASS:+ 57681 a 
8 IT 7. f NET GAIN: . 



PROJECT ANALYTICAL SHEET 
SITE: RUN NO.: 130 

00-J-l 7 FILTER NO.: 300 a s 1  I.D. NO.: 

AVG. MASS: 35 a7' 

NET GAIN: 1i-L 0.55 
F/H BEAKER NO.: ao a 0 I.D. NO.: m- 5-18' 

FINAL MASS: TARE MASS: I O  7 q y ' I , /  

lxcumME NAME 
#1 5/73 67 2 7  n \t 
#25773 1 S O 2  A 

AVG. MASS: l c > 7 !  % O . ' I s  
NET GAIN: Gi3s La [ 

00 - ,-I 7 B/H BEAKER NO.: 1 c i q 6  I.D. NO.: 

FINAL MASS: TARE MASS: i 04  gdg,i, : 



Appendix E 

Example Calculations 



Nomenclature and Dimensions 

An = 

As = 

Bws = 

c p  = 

cs  = 

%CO = 

%CO,= 

AH = 

GCV = 

I 

La = 

- - 

Md = 

Mn = 

Ms = 

YON, ' 

%O, = 

AP = 

Pbar = 

Ps = 

Pstd = 

Cross-sectional area of sampling nozzle, f P  

Cross-sectional area of stack, f P  

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

Pitot tuhe 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, Btuflb 

Percent of isokinetic sampling 

Maximum acceptable leakage rate for either a pretest leak check o r  for 
a leak check following a component change/ equal to 0.020 cubic foot 

per minute o r  4% of the average sampling rate, whichever is less 

Dry molecular weight, Ibflb-mole 

Total amount of pollutant matter collected, milligrams (mg) 

Molecular weight of stack gas (wet basis), Ibflb-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) 

Barometric pressure, inches of mercury (in. Hg) 

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

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



p m r  = 

Qs = 

Qsstd = 

Tm = 

Ts = 

Tstd = 

Vlc = 

v s g  = 

Vm = 

Vmstd= 

vs = 

Vwstd = 

Y 
@ =  

- - 

Pollutant matter emission rate, pounds per  hour (Ib/hr) 

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, "R 

Average temperature of stack gas, "R 

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 a t  stack conditions, ft/s 

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. 

A H  Pbar + - 
13.6 

Tm. 'R 
Vwstd = 17.647 * Vm * y * 

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

Vmstd = 0.04707 ' Vlc + 0.04715 ' Vsg 

3. Moisture content in stack gas, dimension less. 

Vwsfd 
Vwstd + Vmstd 

Bws = 

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

Md = 0.44 * %CO, -+ 0.32 ' %O, + 0.28 * (%N2 + %CO) 

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

MS = Md (I-BWS) + 18 * BWS 

6. Stack velocity a t  stack conditions, Us. 

Ts, 'R 
Ps * Ius 

Vs = 85.49 * Cp * avem * 

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

Qs = 60 * Vs * A s  

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

Ps 
Ts. 'R 

Qsstd = 17.647 * QS * - * (I-Bws) 



9. 

10. 

... 

loncentration in gr/dscf. 

L"' = 

Concentration in Ib/dscf. 

0.01543 Mn 
Vmstd 

* -  

grldscf 
7000 

CS, lbldscf = __ 

11. Pollutant mass emission rate, Ibhr. 

Pmr. lb/hr = Ib/dscf * Qsstd * 60 

12. Pollutant mass emission rate, IbMMBtu. 

pmr, lblhr 
MMBtuIhr 

pmr, IblMMBtu = 

13. F-factor, Fd. 

106*(3.64*%H) + (1.53*%C) + (0.57*%s) + (0.14*%A? - (0.46*%02) 

GCV (Btullb) 
Fd = 

14. F-factor, pollutant mass emission rate, Ib/MMBtu. 

- lbldscf * Fd * 20.9 
(20.9 - %O,) 

- 

15. Heat imput, MMBtuhr fuel. 

- GVC (Btullb) * Feed Rate (lblhr) - 
1 06 

16. Heat input, MMBtuhr, F-factor. 

- -  - * ((20.9 - %OJ + 20.9) * 60 
Fd 

!- 



17. Volume of dry gas sampled corrected to standard conditions, m’. 

Vmsfd ( m 3 )  = V m f d  vi3) * 0.02831 

18. Concentration in ug/dscm. 

ugldscm = Target Catch, micrograms I Vmsfd ( m 3 )  

19. Concentration corrected to 7% oxygen. 

ugldscm @ 7% 0, = ugldscm * (20.9-7)  I (20.9-measured 02) 

20. Concentration, part per million, dry basis. 

1 SWS, % ppm, dry = ppm, wet basis + ( 1 - 
Fd 

21. Pollutant Mass Emission Rate, pound per hour. 

ppm, dry * Compound Molecular Weight * dscfm * 6o PMR, Iblhr = 
( 385.3 x IO6 ) 

Common Molecular Weights (MW) 

Total Gaseous Organic Compound ( TGOC ) = 44.09 
64.05 
46.00 
28.01 
32.00 
44.01 

- Sulfur Dioxide ( SO ) - 
Nitrogen Oxides ( NO I ) 
Carbon Monoxide ( CO ) 
Oxygen ( 0 I ) 
Carbon Dioxide ( CO ) - 

- - 
- - 
- - 
- 

22. Removal Efficiency (RE), percent. 

RE = (Inlef Iblhr-Ouflet Iblhr I Inlet lblhr)*100 



I I I 
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Summary of Stack Gas Parameters and Test Results 
5700.000 

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

Harsell Baghouse Outlet 
Page 1 of 2 

RUN NUMBER BO-I  BO-2 BO-3 

RUN TIME 1355-1945 0715-1120 1218-1618 
RUN DATE 511 1/00 5/12/00 5/12/00 Average 

MEASURED DATA 

Stack Static Pressure, inches H20 

Meter Box Correction Factor 
Barometric Pressure, inches Hg 
Sample Volume. ft3 

Average Square Root Dp. (in. H20)'" 

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? l=Y.O=N: 
Diameter or Dimensions, inches: 
Sample Run Duration, minutes 
Nozzle Diameter, inches 

CALCULATED DATA 

Nozzle Area, ft2 
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.). Ibilb-mole 
Molecular Weight (w.b.). Ibflbvnole 
Stack Gas Velocity, Ws 

Stack Area, f12 
Stack Gas Volumetric flow. acfm 
Stack Gas Volumetric flow, dscfm 
Stack Gas Volumetric flow, dscmm 

-0.10 
0.988 
29.60 

173.319 

0.0322 

0.96 

94 

146 

43.5 

0.0 

21.0 

79.0 

0.84 
0 

774862.95 
300 

1.000 

0.005454 
161.778 

4.581 
0.539 
29.59 

1.2 
23.1 

2.048 
0.988 
28.84 
28.70 

2.0 

5381 .O 
630,570 
536,390 

15.1 89 

-0.10 
0.988 
29.45 

197.399 

0.0315 

2.11 

89 

162 

101.1 

0.0 

21.0 

79.0 

0.84 
0 

774862.95 
240 

1.240 

0.008386 
185.522 

5.253 
0.773 
29.44 

2.5 
34.3 

4.759 
0.975 
28.84 
28.57 

1.9 

5381 .O 
628.028 
51 1.287 

14.478 

-0.10 -0.1 0 
0.988 0.988 
29.45 29.50 

178.352 183.023 

0.0276 0.0304 

1.62 1.56 

97 93 

168 159 

93.0 79.2 

0.0 0.0 

21 .o 21.0 

79.0 .79.0 

0.84 0.84 

774862.95 774862.95 
0 

240 
1.240 

0.008386 
165.012 

4.673 
0.688 
29.44 

2.6 
39.5 

4.378 
0.974 
28.84 
28.56 

1.7 

5301 .O 
553,007 
445,529 

12,616 

260 
1.160 

0.007401 
170.771 

4.836 
0.667 
29.49 

2.1 
32.3 

3.728 
0.979 
28.84 
28.61 

1 .s 
5380.99 
603.86e 
497,735 

14,094 

lsokinetic Sampling Ratio. % 99.2 97.0 99.0 98.4 



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 60-1 80-2 BO-3 
RUN DATE 517 1/00 5/12/00 5/72/00 Average 
RUN TIME 1355-1945 0715-1120 1218-1678 

EMISSIONS DATA 

Particulate Matte r 
PM Filter Weight Gain. rng 
PM Beaker Weight Gain, rng 
PM Total Catch, g 
C,, Concentration, gr/dscf 
Cp, Concentration, Ib/dscf 
E,. Emission Rate, lblhr 

1.2 / / 
3.9 2 10.55 

17.85 15.45 ' 13.85 / 
0.0218 0.0260 0.01 51 0.0209 

2.07E-03 2.16E-03 1.41E-03 1.88E-0: 
2.96E-07 3.09E-07 2.01E-07 2.69E-0; 

9.54 9.48 5.37 8.13 



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. 

*EPA 600/4-77-027b 



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 fo r  
measuring. These calibration data a r e  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. 
.......... I I 

.......... *...q , ......... 

I b l  

L . " D i t " d , " . ,  .... ............ N-'*: 
Y "t 

A 
1 . 0 5  o I -  p - 2 . 5 0  o t  T Y b .  A , , .  

P I .  p a  

l . l . . d  11..:1.c. . P . " l " g  P , . " . ,  
P .  ,s .. 6 I*",. I ................. 
................................... .............................. ............................... ............................... ............... I ,,*., I 

"40 CFR 60, Appendix A, July 1995 
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PACIFIC ENVIRONMENTAL SERVICES, INC. 

Dry  Gas Meter and Orifice Meter 

Dry gas meters and  orifices a re  calibrated in  accordance with Section 
3.3.2 of the QA Handbook. This procedure involves direct comparison of the 
d ry  gas meter to  a reference d ry  test meter. The reference d r y  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 at a single 
intermediate setting based on the previous field test. Acceptable tolerances 
for the initial and final d r y  gas meter factors and orifice calibration factors 
are f 0.02 and f 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. Er rors  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 a n  ASTM- 
3 thermometer at approximately 32"F, ambient temperature, and  a higher 
temperature between approximately 100°F and 200°F. The  thermocouples 
agreed within 5°F of the reference thermometer. 



11119/1999 PACIFIC ENVIRONMENTAL SERVICES. INC. 7209 E Kcmpor Rd. 
Cincinnati. Ohlo 45249 

Phone: 513.489.6611 
Fa,: 513.4W6619 

*m.pcS.COm 

Meter Box No.: 2 

Pb. h. Hg RUN1 RUN2 RUN3 RUN4 RUN5 RUNf 

Oelu H 

V-m 

lnNal R N  

Fnal RTM 

ma o w  

Fmal OGM 

Awe. Temp RTM' 

Are Temp OGM ' 

050 

10 

956.527 

955 853 

59.856 

69.216 

75 

18 

22.3 

075 ~m 150 

10 10 10 

966320 974 057 985406 

913878 985114 9%SX 

69667 7 1  458 aa89p 

77274 88€Q4 100217 

76 18 18 

81 84 87 

1 5 0  190 160 

200 4 0 0  

10 10 

996985 1 m w  

L*xI*xx 102237 

1WM)2 1136M 

112825 1 2 6 u 1  

79 79 

88 89 

150 11 0 

wz.w, NatVolumeRN 9.336 1.558 11.057 1 l .Zm 12.071 12.470 

vq.vdo NeIValvneOGM 9.260 7.601 11,146 11,318 12.223 12.6- 

Y 1.w2 1 . m  1.W1 1.w2 0.999 0.944 

dH@ 1.634 1.69 1.6% 1749 1.175 1.178 

WAGE Y 0.988 (R&eram melermnec1nnfacraof0.s) 

A m Y R W =  0.968 TO 1.W ACCEPT 

'ERAGEdH 1.721 

W r w d W R a n g o =  1.521 TO 1.921 ACCEPT 

Calc"l.Uon. 
1 W'Pb'(T0 + 4€a))I(Vd'iPb+(dHdl13.6)) '(Tw +I) 

dH@'O.U317'dHdI(Pb(Td +'M))'(((Tw+1M)'l)l\)r).2 

Digilal Indicator far memocouple Rsadoul 

DIGITAL 
EST POINT MILLNOLT EQUIVALENT INOICATOR OIFFERENCE. 

NO. SlGlNA TEMP,-F TEMP X 
READING. 'F 

I 0 692 0 -1 0 2  
2 1.520 1W 1W 0.0 
3 3.819 2W 201 0.2 
4 6.092 3w 299 0.1 
5 8.314 4W 399 01 
6 10.560 5 w  501 0.1 

7 22.251 I w o  1W1 03 
8 29.315 13W 1300 0 0  

here *R 5 *F + 460 
ACCEPl I- 

Calibrated By : da 

- 



'. 
4700 Duke Drive, 

Suite 150 
Mason, Ohio 45040 

Phone:(513)398-2556 
Fax: (513)398-3342 

www.pes.com 

PACIFIC ENVIRONMENTAL SERVICES, INC. 

Box No.: MB -2 

Date: MAY 25.2000 

Calibrated By : G GAY 

Plant: KES 

DH 

Tw 

Td 

1 

Delta H 

Vaccum 

Initial RTM 

Final RTM 

Initial DGM 

Final DGM 

Ave. Temp RTM "F 

Ave. Temp DGM "F 

Time (min.) 

Bar. Press.(Ps): 

Pretest Gamma: 

Pretest dH@: 

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 

vwl vwl Net Volume RTM 12.103 l2.llS 12.1 I2 

Vd, - Vd, Net Volume DGM 12.158 12.238 12.273 

Y 1.002 1 ,000 0.998 

dH@ 1.766 1.756 1.757 

AVERAGE Y = 1.m 

% Difference from Yearly Y = 1.204 ACCEPT 

AVERAGE dH@ = 1.760 

Calculations 

Y = (Vu, Pb * (Td + 460)) I (Vd (Pb + (dHd I 13.6)) * (Tw +460)) 

dH@ = 0.0317 dHd / (Pb (Td + 460)) (((Tw +460) lime) / V W ) ' ~  

Posttest Dry Gas Meter Calibration F o n  (EnElish Units) 



PACIFIC ENVIRONMENTAL SERVICES, INC. 

.. 

Stack Thermocouples 

Each thermocouple is calibrated by comparing it with a n  ASTM3F 
thermometer a t  approximately 32"F, ambient temperature, 212"F, a n d  500°F. 
The thermocouple reads within 1.5 percent (YO) of the reference thermometer 
throughout the entire range when expressed in degrees Rankine. T h e  
thermocouples may be checked a t  ambient temperature at the test site to 
verify the calibration. Calibration data  a r e  included in the following 
Thermocouple Calibration Data Sheet(s). 

.- 1 

.. 
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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). w .  

- .  
I., 



PACIFIC ENVIRONMENTAL SERVICES, INC. 7209 E. Kemper Rd. 
Cincinnati, OH 45249 
Phone: 513.489.6611 

Fax: 513.489.6619 

1 
2 

Sample Head No, 6 
1 
2 

Sample Head No. 7 
1 
2 

Sample Head No. 8 
1 
2 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
FOR SAMPLEHEADS 

Ambient Air 76 7a 2 ACCEPT 
Cold Bath 36 36 0 

Ambient Air 73 73 0 ACCEPT 
Cold Bath 35 35 0 

Ambient Air 74 74 0 ACCEPT 
Cold Bath 35 35 0 

Ambient Air 74 74 0 ACCEPT 
Cold Bath 3a 3a 0 

'Type of calibration used. Calibrated By: ah 

Allowable tolerance +2'F b 

SAMPLEHEAD 
200OYearly Calibration 



Permit Number: V-98-031 9 $j’\i>i L M ?  LoI-23 

SECTION B - EMISSION POINTS, EMISS 
REGULATIONS, AND OPERATING CONDI’ 

ABLE 

02 (01) - Electric arc furnaccs(EAFs), Ladle nictallur 
Dust handling cquipmcnt 

Gociatcd 

Dcscription: 
The two Lectroinelt electric arc furnaces A and B have maximum capacities of34 tonshr, each. 
The emissions are vented by direct shell evacuation througli side draR hoods and overhead canopy 
hood system to the baghouse. This emission point covers emissions due lo charging, inelling, and 
tapping. Tlre ( 6 )  six oxy-fuel burners operate on natural gas and oxygeen and are capable of firing 
at up to 10 nlillion Btullir, e;icli. Tlie LMF is a steel purification and refining process. Tlie 
emissions fiom the LMF are captured by a hooding systern and vented to the same Harsell baghouse. 
The LMF has the capacity to refine 6s  tons per hour of molten steel. The emissions rrom the 
associated dust Iiandlinz equipment are also vented to the same Harsell baghouse. 
Construction commenced: EAFs - I98 I ;  

LMF- June, 1995; 
Baghouse - I976 

APPLICABLE REGULATIONS: 
401 KAR 59:570 - Standards of perfomunce for steel plants: electric arc furnaces constructed after 
Ociober 2 I, 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. Oncratinrr Limitations: 
I - The total steel production from both furnaces shall not exceed 403,200 tons/yr, with each 

furnace producing no more than 34 toiidlir. (Self imposed lo  preclude the applicability 
of 401 KAR 51:052, Review ofnew sources in or impacting upon nonattainment areas) 

2- The control systeiil faan amperes shall fall within the same range of values recorded during 
tlie latest performance test (See testing requiremenls). However, the pennittee have the 
option of installing , calibrating, and maintaining a monitoring device that continuously 
records the volumetric flow rate at tlie baghouse inlel. A shop opacity compliance 
demonstration sliall 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 sliall not exceed the levels established 
during the latest perfomiance 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. 

device shall have an accuracy of plus or minus 5 inin of water gauge over its normal 
operating range and shall be calibrated according to the manufacturer’s instructions (See 
testing requirements). However, the pennittee have the option to conduct daily visual 
emissions observations as an alternative to furnace static pressure monitoring. Under tlie 
alternative, the pennittee shall perform shop opacity observations once per day during a 
meltdown and refining period.[60.274 (b) and (c)] 

The pressure shall be recorded as I5-minute integrated averages. The pressure monitoring / 
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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 tlie operation o f  tlie equipineiit 
described herein in accordance with the teriiis and conditions o f  this pennit. This permit has been 
issued under the provisions of Kentucky Revised Statutes Chapter 224 and regulations promulgated 
pursuant thereto. 

The permittee shall not construct, reconstruct, o r  modify any affected facilities without first having 
submitted a complete application and receiving a permit for the planned activity froiii tlie permitting 
:iuthority, except as provided in t h i s  permit or i n  the Regulation 401 K A R  50935, Permits. 

Issuance of this permit does not relieve [lie permittee lion1 the responsibility o f  obtaining any other 
permits, licenses, or approvals required by this Cabinet or any other federal, state, or local agency. 




