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1.0 EXECUTIVE SUMMARY 

The Timken Company (Tiraken) located in Canton, Ohio contracted Blue Mountain 
Environmental Management Corporation (Blue Mountain) to comtuct a fluoride and sulfur 
dioxide (SO•) emission evaluation at the Electric Arc Furnace (EAF) MeltShop located at the 
Faircrest Plant. Simultaneously with the fluoride emission evaluation, the.inlet fluoride loading. 
rate was measured to determine the baghonse capture efficiency for fluorides The EAF Shop is 
exhau.•ted to a baghonse. The bagh0use controls particulate emissions f•om the EAF and other. 
ancillary operations in the Melt Shop including fugitive emissions. Emission testing was 

performed to demonstrate compliance with certain Ohio EPA Permit To Install No. 15-01339 
permit (Permit) conditions. 

The average flUoridelemission rate was O. 147 pounds per hour (lb/hr). The allowable emission 
rate is 1.4 pounds per hour. The inlet baghouse fluoride loading rate averaged 33.29 lb/hr. The' 
average baghouse fluoride removal efficiency was 99.57 percent. 

The sulfur dioxide (SOZ) emission rate averaged 13.4 lbPar and 0.11 pounds per ton (lb/ton): The 
compliance limits are 8 lh/hr and 0.04 lb/ton. 



2.0 SCOPE AND OBJECTIVES 

"/he scope of• project was to conduct a fluorides and SO• emission evaluation at the Faircre•t 
Plant Melt Shop using approved reference-sampling methods and the submitted Ohio EPA Intent 
To• Test Notification. Simultaneously with the fluoride emission evaluation, the inlet fluorides loading rate was measured to determine the baghouse capture efficiency for fluorides. The EAF S•op is exhausted to a baghouse. The baghonsecontrols particulate emissions from the EAF and 
other ancillary operations in the Melt Shop including fugitive emissions. Emission testing was performed to demonstrate compliance with certain Permit conditions. 

.Sampling was conducted on April 15 and 16, 2002. The Blue Mountain test personnel consisted. 
of Messrs. Paul Jedlowiec, Joseph Stanger and Richard Eholi. Mr. Gus Dria represented the Ohio EPA. Mr. JeffMar'•al served as company liaison. 



3.0 PROCEDURES 

3.1 ..FIELD WORK 

3.1.1 Field Data Sheets 

Copies of all field data sheets are contained in Appendix A, 

31.2 Emission Testing Station and Traverse Locations 

As specified in EPA Method 5D-Determination of Particula•(e Emissions from Positive Pressure 

Fabric Filters, an inlet to a positive pressure baghouse can be used as a location tO determine the 

gas flow exhausting from the baghouse when the velocity of the exhaust gases exiting the 

baghouse co•/partmems are too low to measure accurately (Section4.3). The velocity at the 
baghouse outlet averaged 7.67 feet per second calculated from the veloelty measured at the 
baghouse inlet duct. 

"lhe inlet duct to the EAF Bagheuse has an internal diameter of 212 inches at the teSt lo6ation for 
•neasurin• the exhaust gas flow. The nearest upstream and downstream disturbances are:less than 

two diameters from the test .location but is the best and only location for the measurement Of 

exhaust gas flow. EPA Method 1-Sample and Veioeity Traverses From Stationary Sources was 
used to determine the number and location of the traverse points. Twenty-four points were used 

to 
e•lleet the velocity traverse data, six points at each of four test ports. The six traverse poihts 

were located at the following distances from the inner duetwall: 4.5i 14.2; 25.0, 37.0, 53.0 and 
75.4 inches. 

Sampling for fluorides and SO2 were conducted by sampling in the compartments directly above 
the bags,The haghouse exhatist has two roof vents with each internal dimension being 94 feet, 8 

inches X 12 feet. The baghpuse contains ten compartments. One half of the compartments 
exhaust to one of the two roof vents, the remaining five compartments to the other roof vent. 
There are 25 sampling ports for each roof vent, five for •aeh compartment. 

For the sampling of fluorides, fifteen sampling points Were selected above the bags in each 

compartment, constituting a 5X3 matrix. The five traverse,points for each test port were.located 
at the following distanees.fi'om the inner vent wall: 24, 72 and 120 inches. The 72-inch distance 
had to be adjusted to approximately 60 inebes in Order to avoid the placement of the sampling 
nozzle directly above a structural member. Three and one-third compartments were sampled for 
each sampling run resulting in 50 sampling points: sampled for each test run. 

For the sampling of SO2, one sampling point was used in each compartment that was located at 
the center test port approximately 5 feet into the compartment. 



&1.3 Determination of Gas Flow/•nd Gas Temperature 

The gas flow rate and temperature profiles for the gasstream were measured by conducting a 

velocity and temperature traverse for each emission sam_pilng rnn.and were collected during the 
sampling for fluorides atthe inlet location. G-as velocity head was measured with acafibrated "S"- 
typePitot tube that was connected to an inclined manometer. A chrome-alumel thermocouple 
attached to a digital indicator was used to measure the gas temperature at each of the traverse 

points. The gas flow and gas temperature measuremdnts followed the principles of EPA Method 
2-Determination of Stack Gas Velocity and Volumetric Flow Rate (Types Pitot Tube). 

3.1.4 Determination of Dry Molecular Weight 

A Fyrite analyzer was used to determine the molecular weight of the exhaust gas using the 
principles of EPA Method 3-Cras Analysis for the Determination of Dry Molecular Weight. The 

average of three grab samples was used to calculate the molecular weight of the exhaust ga• for 
each sample run. Percent carbon dioxide (CO2) and oxygen (O:) by volume were measured. 
Percent nitrogen (N2) by volume was 

dete• by difference. 

3.1.5 Determination of Moisture Content. 

Moisture samplifig was conducted using the principles presented in EPA Method 4-Deferminafion. 
of Moisture Cgntent In Stack Oases concurrently with the emission sampling. Parameters. 
evaluated in order to determine the gas stream moisture content were: sample gas volume, 
sample gas temperature, sample gas pressure, impinger moisture gain, and silica gel moisture gain. 
The moisture contents measured at the inlet locations were used to calculate the exhaust gas flow 

rates. 

3.1.6 Determination of Fluoride Emissions and Loading 

Fluoride emissions sampling was conducted using-EPA Method 13B-Determination of Fluoride 
Emissions from Statinuaty Sources (Ion specific probe analysis) and EPA Method 5D. Particulate 
matter was withdrawn isokinetically from the gas stream and collected in a nozzle, probe, 
impingers containing distilled water and filter. A calibrated dry gas meter measured the gas 
sample volume that exceeded 219 dry standard cubic feet for each 250-minute sample_ run. The 
sampling train was cOnfigcred as shown in Figure 1. 

Fluoride loading sampling was conducted using EPA Method 13B. Particulate matter was 
withdrawn isokinetically from the inlet gas stream and collected in a nozzle, heate d probe, heated 
filter and impingers containing distilled water. The sampling train was configured and_ operated 
like an EPA Method 5 sampling.train. A cah•orated dry gas meter measured the gas sample 
volume that exceeded 72 dry standard cubic feet for each 240-minute sample ru• 



3.1.7 Determination of Sulfur Dioxide Emissions 

SO2 was measured using the principles of EPA Method 6-Determination of Sulfor Dioxide 
Emissions From Stationary Sources. The midget impingers were replaced with 500-milliliter 
impingers. The sampling rate ranged 1•om0.66 to 0.69 cubic feet per minute. The analysis was 
conducted using ion chromatography to provide a better detection limit than titration. A plug of 
glass wool was used in plac, e of a filter between the first and second impingers to inlfibit liquid 
carcyover. Portions of this methodoiog), conformed to EPA Method 8 for the collection of 
sulfuric acid mist and SO•. Eachsample run lasted 250 minutes. Seventy-five (75) minutes in 
each compartment. 

3.2 ANALYTICAL 

Copies of all analytical reports are contained in Appendix B. 

3.3 CALCULATIONS 

Emission calculations were completed using a computer spreadsheet format. The results of each 
pertinent parameter are detailed on the spreadsheet for each sampling run and are contained in 
Appendix C. 

3.4 FIELD EQUIPMENT CALIBRATIONS 

The following field equipment calibration data are contained in Appendix D. 

Pitot tube; 

Thcrmocouples, and 

Dry Gas Meters and Orifices. 

3.5 Electric Arc Furnace Operation Data 

Copies of pertinent portions of the Melt Shop Log Reports are contained in Appendix E. The 
pertinent data includes the charges and additions made, start and stop times of charges and taps, 
and steel produced for each heat. A summary table used to calculate the production during each 
sampling pefio•i, is,included. 



4•0 SUMMARY OF RESULTS 

4.1 Fluoride Emissions 

Table • summarizes the fluoride emission data. 

The fluofide emission rate ranged from 0.10 to 0.19 lb/hr. The average was 0.1471b/hr. The 

compliance limit is 1.4 |b/hr.. 

4.2 Fluoride Loading and Baghouse Capture Efficiency 

Table 2 summarizes the fluoride loading data and baghouse capture efficiency. 

The fluoride loading rate ranged from 30.41 to 34•84 lb/hr. Theaverage was 33.290 lb/hr. 

The baghouse capture efficiency for fluorides ranged from 99.4 to 99.7 percent.- The average was 

99.57 percent. 

4:3 Sulfur Dioxide Emissions 

Table 3 summarizes the SO2 emission data. 

The SO2 emission rates ranged from 12.7 to 13.8 lb/hr and 0.09 to 0.12 ib/ton. The average 

emission rates were 13.4 lb/h• and 0.11 lb/ton. The compliance limits are $ lb/hr and 0.04 lb/ton. 
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TABLES 



TABLE 1 

TIMKEN 
FAIRCREST EAF SHOP 

FLUORIDE EMISSION SUMMARY 

parameter 

GaS Flow (acfm) 
Gas Flow (dscf•n) 
Sampl• V•lum• (dscO 
[soklnetie Ratio (%) 
pCo•nctinn P•tc (toa/hr) 
•iaodd= Emissieas: 
gr/dscf 

Rua 1 
1030139 
809455 
219.802 

108.3 
113.05 

0.0000140' 

Run2 Run3 Average 
1058231 1031462 103994• 
827787 804558 813933 

223.653 222.099 221.851 

108.6 110.0 109.0 
147.08 115.45 I62.8 

0.0000207 0.0000277 0.0000201 
0.10' 0.15 0.i9, 0.!43 



TABLE 2 

TIMKEN 
FAIRCREST EAF SHOP 

FLUORIDE LOADING SUMMARY 

Parameter. 
Gas•Flow (atria) .. 

Gas Flow (dscfin) 
Sampl¢Volume (dsct) 

. : 
sokinetic Ratio (%) 
Production Rat¢ (ton/hr) 
Fluoride Loading: 

Ib/l• 

1030139 
809455 
•72.906 

103.9 
113.05 

0.00499 
34.62 

Run 2 Run 3 
1058231 1031462 
827787 804558 
73.949 73.389 
103.2 104.2 

147.08 115.45 

0.00491 •: 0.00441 
34.84 30.41 

Average 
1039944 
813933 
73.415 
103.8 
162.8 

0.00477 
33.290 

IBaghouse Fluoride Removal Efficiency (o/o) 99.71 99.61 99.41 99.571 



TABLE 3 

TIMKEN 
FAIRCREST EAF SHOP 

SULFUR DIOXIDE EMISSION SUMMARY 

Parameter Run 1 

•as Flow (acfm) 1030139 

Gas Flow (ds fro) 809455 

,ro•etlnnRate(ton/hr) ." 
114.69 

Sulfur Dioxide Emissions: 
1.70 

ppmv 
lb/hr 13.6 

•0.12 IWton 

Run 2 Run 3 Average 
1058231 1031462 10399• 
827787 804558 813933 
.147.08 115.45 125.74 

1.50 1.7C 1.600 
12•7 13.8 "13,4 
0:09 0.•1_2 .0.11 
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APPENDIX B 

Analytical Reports 



AIR QUALITY SERVICES, INC. 
4527 Clairton Boulevard 
Pittsburgh, PA 15236 

(412) $81-5630 

TABLE I 
ANALYSIS OF SAMPLES FOR SULFUR DIOXIDE CONTENT 
BLUE MOUNTAIN ENVIRONMENTAL MANAGEMENT, INC. 

1191 PITTSBURGH ROAD 
VALENCIA, PA 16059 

SAMPLES RECEIVED: APRIL 18, 2002 

BMEM AQS SAMPLE SULFUR 

SAMPLE LABORATORY VOLUME DIOXIDE 

ED NUMBER MILLILITERS TOTAL MILLIGRAMS 

OUTLET 

RUN #1 AQS-86857 310 20.9 

RUN #2 AQS-86858 330 20.0 

RUN #3 AQS-86859 340 22.1 

H202 PEROXIDE 
BLANK AQS-86860 380 NDA UG/ML 

AUDIT C-8698 AQS-86861 300 MG/DSCM 

THE SAMPLES WEKE ANALYZED BY ION CHROMATOGRAPHY USING "l'H16 ANION SUFgKESSOR 
SYSTEM IN ACCORDANCE WITH THE COMMONWEALTH OF PENNSYLVANIA DEPARTMENT OF 

ENVIRONMENTAL PROTECTION SECTION 3.1.2. I OF THE SOURCE TESTING MANUAl, REVISION 3.3 
NOVEMBER 2000. 

•.•--- IOB 7240 A•?•I• •EI•VICES, •C. •PORTED: •L 26, 2002 

The oresented data has been ana•ed a•rding to approv• proto•l and is ce•fied to be complete and a•urate 



Summary of Total Fluoride Analysis 

Fluoride Spike 
Sample ID Total mg Recovery 

Run 1 Outlet 0.2 106% 
Run 2 Outlet 0.3 
Run 3 Outlet 0.4 
Run 1 Inlet 22.0 92% 
Run 2 Inlet 22.0 
Run 3 Inlet 19.4 
DI Water Blank < 0.1 

ele•,•-ntOne 



Element One Analytical Narrative 

Sampling & Analytical Management, Inc. E ement One #:; 

Blue Mountain Ana!y•t: 
Method: ' 

4/22/02 
Dates 

Anal•yzed i. 
Fluoride 

0306 

IJJ 

13B 

4/24- 
26/02 

Summary of Anatysis 

The samples were prepared and analyzed according to Method 13B protocol. Samples 
were analyzed for fluoride with an Accumet• AR25 pillion meter and a Symphony 
combination fluoride electrode. 

Detection Limits 

The instrument detection limit for was 0.1 pg/ml 

Analysis QAJQC 

Spike sample recovery data are summarized with the summary of results. All QC was 

within the criteria of the method. 

The result,for the fluoride audit sample, received with samples, was reported to Mr. Rick 
Miller of the Canton City Health Department. A copy of the audit result is on the 
following page. 

Additional Comments 

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



APPENDIX C 

CALCULATIONS 



SYMBOL 

Theta 
Vm 
dH 

T$ 
Tm 
CO• 

CO+N• 
Pbar 
Y 
Dn 

Ts 

Ao 
v•(o) 

Md 
Vw(std) 

Vm(std) 
8ws 

C'$ 

TIMKEN 
FAIRCREST PLANT 
EAF BAGHOUSE 

APRIL 15 AND 16, 2002 

FLUORIDE EMISSIONS 

Duration of test, min. 250 250 250 250 

Dry sample volume (meter conditions), in. water 240.129 240.370 240.503 240.334 

Orifice pressure drop, in. water 2.75 2.70 2.70 2.72 

Average compartment temperature, deg. F 167.1 163.3 171.7 167.4 

Average d•y gas meter temperature, deg. F 103.6 96.1 100.3 100.0 

CO• in stack gas, % 0.0 0.0 0.0 0.0 

O• in stark gas, % 21.0 21.0 21.0 21.0 

CO and Nz in stack gas, % 79.0 79.0 79.0 79.0 

Barometric pressure, in. Hg. 28.84 28.93 28.93 28.90 

Dry gas meter correction faetur 1.007 1.007 1.007 1.007 

Diameter of nozzle, in. 0.6400 0.6400 0.6400 0.6400 

Volume of liquid collected in impingers and silica gel, mI 120.6 132.9 86.9 113.5 

Total fluoride catch, mg 0.2 0.3 0.4 0.3 

Inlet gas flow, acfm 1030139 1058231 1031462 1039944 

Inle• gas flow, dscfm 809455 827787 804558 813933 

Inlet gas temperature, deg. F 158. 166.3 168.5 164.3 

Outlet exhaust total area, sq. ft. 2272 2272 2272 2272 

Avg. velocit• at outlet measurment site, fdsec. 7.67 7.73 7.61 7.67 

Area of the nozzle, sq. ft. 0.00223 0.00223 0.00223 0.00223 

Dry molecular weight of stack gas, dry basis, Ib/lb-mole 28.84 28.84 28.84 28.8z• 
Volume of liquid collected, ¢u. ft. 5.677 6.256 4.090 5.34 

Molecular weight of stack gas, wet basis, Ib/lb-mole 28.57 28.55 28.64 28.59 

Dry sample volume (standard conditions), dscf 219.802 223.653 222.099 221.851 

Moisture content oft.he gas stream, % 2.5 2.7 1.8 2.3 

[sokinetic ratio, % 108.3 08.6 110.0 109.0 

FLUORIDE EMISSIONS 

Fluoride concentration, •/dscf 1.40E-05 2.07E-05 2.77E-05 2.08E-05 

Fluoride emission rate, Ib/hr 0.10 0.15 0.19 0.147 

DESCRIPTION Run No, Run No. 2 Run No. 3 Average 



SYMBOL 

SQRT(dP) 
dH 

Ts 
Tm 
co• 

CO+N• 
Pber 

Ps 
Cp 
Y 

Dn 

Ds 
VIc 
M• 

Md 
V•std) 
Ms 

Vm(std) 
Vs 
Bws 
Qs 

C's 
E 

FNRCREST PLANT 

EAF BAGNOUSE 

INLET 

April 15 and 1(. 2002 
BLUE MOUNTNN PROJECT 56t 

TOTAL FLUORIDE LOADING 

DESCRIFHON 
Runl 

240 
72.906 

I.I18 
0.277 

158.1 
85.8 

0.0 

21.0 

79.0 

28.84 
-3.90 
28.55 
0.84 

0.999 
0.1230 
212.00 

53.5 
22.0 

8.250E-05 
245.131 
28.84 

2.518 
28.45 

67.935 
70.04 

3.6 
1030139 
809455 

103.9 

Duration of test, rain. 
l•y sample volume (meter conditions), cu. ft. 
Averagd of square roots ofpltot pressure, in. water 

Orifice pressure drop, in. water 
Average stack temperature, dog. F 

Average dry gas meter temperature, deg. F 
CO2 in stack gas, % 

Oz in stack gas, % 
CO and N 

2 
in stack gas, °/6 

Barometric pressure, in. Hg. 
Static pressure, in. water 
Stack pressure (absolute), in. 
Pitot conection factor, dimensionless 
Dry gas meter conection factor 
Diameter of nozzle, in. 
Diameter of stadq in. 
Volume of liquid collected in impmgers and silica gel, ml 
Total fluoride catch, mg 

CALCULATED VALUES 
Area of the nozzle, sq. ft. 
Area of the stack, sq. fl. 

Dry molecular weight of stack gas, dry Imsis, Ib/lb-mole 
Volume of liquid collected, cu. it. 
Molecular weight of stack gas, wet basis, lb/Ib-mole 
Dry sample volume (standard conditions), dscf 
Stack velcoity, fl/sce 
Moisture content of the gas stream, % 
Stack gas flow, acfm 
Stack gas flow, dscfm 

[sokinetic ratio, % 
FLUORIDE LOADING 

Fluoride concentration gr/dscf 
Fluoride loading rote, Ib/hr 

0.00499 
34.62 

Run 2 

240 
73.949 
1.144 
0.292 
166.3 

86.8 

0.0 

21.0 

79.0 

28.93 
-3.80 

28.65 
0.84 

0.999 
0.1230 

46.7 

22.0 

8.250E.-05 

245.131 
28.84 

2.198 

28.50 
68.998 
71.95 

3.1 
1058231 
827787 

103.2 

0.00491 
34.84 

Run 3 

240 
73.389 
I.I13 
0.280 
168.5 

92.9 

0.0 

21.0 

79.0 

28.93 

-4.30 
28.61 
0.84 

0.999 
0.1;[30 
212.00 

42.5 

19.4 

8.250E-05 

245.131 
2•84 
2.000 

28.53 
67.718 
70.13 

2.9 

1031462 
804558 

104.2 

0.00441 
30.41 

Average 

240 

73.415 
1.125 
0.283 
164.3 

88.5 

0.0 

21.0 

79.0 

28.90• 
=4.00 

28.60 
0.84 

0.999 
0.1230 
212.00 

47.6 

21.13 

8.250E-05 

245.131 

28.84 
2.239 

28.49 
68.217 
70.71 

3.2 

1039944 
813933 

103.8 

0.00477 

33.290 



SYMBOL 

Thet• 
Vm 
dH 
Tm 
Pbar 
Y 

PR 

Vw(std) 
Vm(std) 
Bws 

°C's 
E(a) 
E(b) 
PPMv 

TIMKEN 
FAIRCREST PLANT 

EAF SHOP BAGHOUSE 
April 15 and 16, 2002 

SULFUR DIOXIDE EMISSIONS 

DESCRIPTION Run No. Run No. 2 Run No. 3 Average 

Duration of test, rain. 250 250 250 250 

Dry sample volume (meter conditions), in. water 178.491 184.565 183.828 182.295 

Orifice pressure drop, in. water 1.7 1.7 1.7 1.7 

Average dry gas meter temperature, deg. F 105.5 98.8 101.5 101.9 

Barometric pressure, in. Hg. 28.84 28.93 28.93 28.90 

Dry gas meter correetiun factor 1.017 1.017 1.017 !.017 

Volume of liquid collected in impingea's and silica gel, ml 40.7 74.5 55.9 57.0 

Total sulfur dioxide catch, mg 20.9 20.0 22.1 21•0 

Inlet g• flow, aofm 1030139 1058231 1031462 1060586 

Inlet gas flow, dscfm 809455 827781 804558 908543 

Production rote, tons/hr 114.69 147.08 115.45 125.74 

1.916 3.507 2.631 2.68 

164.012 172.160 170.648 168.940 

1.2 2.0 1.5 1.6 

Volume o_f liquid collected, cu. ft. 

Dry sample volume (standard cunditions), dscf 

Moisture content of the gas stream, % 

SULFUR DIOXIDE EMISSIONS 

Sulfur dioxide concentration, mg/dscf 0.0020 0.0018 0.0020 0,0019 

Sulfur dioxide emission rate, lb/hr 13.6 12.7 13.8 13.4 

Sulfur dioxide emission rate, Ib/ton 0.12 0.09 0.12 0.11 

Sulfur dioxide concentration, ppmv 1.7 1.5 1.7 1.6 



APPENDIX D 

FIELD EQUIPMENT CALIBRATIONS 



OI 

NOZZLE FIELD CALIBRATION 

Location: E•F 

Project No.: 
Date: 
Technician: 

Noz•Je ID Dnl 

O. •'/O 

Dn2 Dn3 Dn 

0,000 

Dn avg.. 

o 



TYPE S PITOT TUBE INSPECTION DATA SHEET 

L•-V• 

•i EULLS•.YE 
L•.V.'--L'•.• 

• •ube OD 

Parameter 

Assembly evel? 

Holes Damaged? 
Obstructed7 

•1" 

Value 

Z A ein-f 

W A sin e 

P• 

0 d 

O;Ch-tO 

0 OC• 

Allowable Range 
Yes 

No 

No 

-10 <•1 < +10 

-10 < (x2 < +10 

-5 < •1 < +5 

for 114" OD, 0.526 to' 
0.750 

for 318" OD, 0.788 to 
1.125 

Z < 0.125" 

W •0.031" 

for 114" OD, 0.263 to 
0.375 

for 3/8" OD, 0.394 to 
0.563 

for 1/4" OD, 0.263 Io 
0.375 

for 3/8" OD, 0.394 to 
0.563 

°0.063 to 0.063" 

0.188 to 0.375 

Cert•catJon 

certify that the Type S pitot tube/probe ID # •'-( meets or exceeds all 
specifications, criteria and/or applicable design features and is hereby assigned a pitot tube 
calibration factor Cp of 0.84 

Perse•nnel (Signature/Date} 



TEMPERATURE SENSOR CALIBRATION DATA SHEET 

DATE 

PERSONNEL P•I 
AMBIENT TEMPERATURE 

THERMOCOUPLE NO. 

REFERENCE: 

ASTM MERCURY-IN-GLASS ID # 

NIST REFERENCE TC ID # 

Date 

Reference 

Point 

Number 

Source 

(Specify) 

Reference 

Thermometer 

Temperature 

i..8o 

303, 

• 37 

Thermocouple 

Display 

Temperature 

•/ 

I.•I I 

•. i.,•/ 

O3 

Absolute 

Temperature 

Difference 

% 

o:" 7 

Checked By: 

Personnel (Signature/Date) 



TEMPERATURE SENSOR CALIBRATION DATA SHEET 

OATE 

PERSONNEL 

AMBIENT TEMPERATURE 

THERMOCOUPLE NO. 
•;--• 

REFERENCE: 

ASTM MERCURY-IN-GLASS IO # • /• 
NIST REFERENCE TC ID # 

Reference 

Date Point 

Number 

Source 

(Specify) 

+ 

Referet•ce 
Thermometer 

Temperature 

7-2 •'-c 4 

Thermo¢ouple 

Display 

Temperatgre 

Absolute 

Temperature 

Difference 

% 

0,0 

Checked By: 

Pers•nnel (Signature/Date} 



TEMPERATURE SENSOR CALIBRATION DATA SHEET 

PERSONNEL 

AMBIENT TEMPERATURE •,• 

THERMOCOUFLE NO. i • 

REFE,RENCE: 

ASTM MERCURY-IN-GLASS ID # • 

NtST REFERENCE TC ID # 

Reference 

Point 

Number 

Source 

(Specify) 

Reference 

Thermometer 

Temperature 

The;moc, ouple 

Display 
Temperature 

Absolute 

Temperature 

Difference 

Checked By: 

Persohn•l (Signature/Date} 



BLUE MOUNTAIN ENVIRONMENTAL MANAGEMENT 
Drj Gas MeterCalibratlon 

March 17, 2002 

0¢ 

(in H•O) (rain) (cu fl) 
0.28 26.00 44L036 
0.61 34.00 449.007 
I.lO 21.00 464.420 
1.80 28.(30 4•0.788 

Orifice KOdfice Actual 
Se6al Ho. Coef•cient Vacuum 

(inHg) 
J040 0.23•76 18 
JO4S 0.3458 18 
JO55 0.4560 18 
JO63 0.5852 18 
JO73 0.8132 18 

DRY GAS METER READINGS 

Fthal 
(cu 

449.007 

Vo[ttme 

7.97t 
15.335 
12,523 
21.590 
13.845 

Initial Temperature 
lnlet O•t[et 

(deg F) (de• •) 

73 73 
77 77 

78 78 

(6egF) 

cRrr ICAL ORifICE 

(deg •) (deg • (deg F) 

Aven•e Temperatures 
DGM DGM Ambient 
Omlet, Overall Temp 
532.0 532•0 53L0 
$34.5 534.5 531.5 
537.5 537.5 531.5 
541.0 541,0 531.5 
539.5 539,5 532.0 

DRYGASMET£B ORIFICE 

VOLUME 

Vm(std) Vm(std) 
(cu fo (lltei•) 
7.673 2t7.3 
14.705 416.4" 
1.956 338.6 

20.515 581.O 
13.242 375.O 

VOLUME 

vet(sial) ve=otd) Vet 

7.777 220.2 8.070 
14.794 4[9.0 '5.366 

1.006 .0.001 
1.008 0.001 
1.005 -0.002 
1.004 -0.003 

CALIBRATION FACTOR 
Value Value Variation 
1.694 43.03 -0.040 
1.736 44.09 0.002 
1.790 4•;.46 0.056 
1.767 44,88 0.033 
1.654 42.77 -0.050 

Note: For Calibration Factor Y, the ratio of the readh• 8 of the calibration meter to the thy gas meier, acceptable tolerenee 
of individual values flora the aven•e is +-0.02. 



BLUE MOUNTAIN ENVIRONMENTAL MANAGEMENT 
Dry Gas Meter Calibration 

M+.rch 17, 2002 

(in HzO 
0,28 
0.62 
LIO 
1.80 
3.50 

I040 
1(348 

J063 
1073 

K OHfme 
Coefficient 

0.2376 
0.3458 
o.45•o 
0.5852 
0.8132 

[Ntial 
(cufl) 

258.006 
226.900 

•64.i74 

(•n 

DRY GAS METER READINGS 

Volume 
Final 
(cu 

264.174 
238.531 
258.006 
274.843 

(cue) (dee F) (deeF) 

Final Temperature 
Inlet Outlet. 

(deg F) (de8 F) 

76 76 

83 83 
83 83 

CRITICAL ORIFICE READINGS 

(deg•) (degF) Ide•F'• 
D•M DGM Ambient 

DRY GAS bIETER 

VOLUME 

vm(std) Vm(std) 

5.844 165.5 
11.143 315.6. 
18.559 525.6 
10,119 286.6 
12.173 344.7 

DRY GAS METER 
CALIBRATION FACTOR 

1.017 0.0•0 
1.020 0.003 
1.019 0.002 
1.007 -0.010 

Average Y 1.017 

OR•ICE 

VOLU• 
CORRECTED NOIv•qAL 

Ve•sld) Vc•(std) Vcr 
(cu R) Oil) •cu fl) 
5.980 169.3 6.21 
1.329 320.8 11.734 

18.935 $36,3 19.667 
10.309 292.0 10.707 
12.256 347:1 12.778 





APPENDIX E 

EAF OPERATION DATA 







iW2278 '_B__.I 4/.._.1_5/02 12:30 PM• 252350 1..•.• 
BL2 4115102 12:50 PMI 131100 66811 W2278 

W2279 •-•- 4/15/02 1:39 
•- -•2. 'T' 4115102 2:48 }W-•'•.•_:-"--[ 

•_•__ 

4/15102 3:29.•PM 
:•-• '-• 4•o• 

•W2281 B• 4115102 5:18 PM 
W2282 • 4115102 6:13 PM 

W•82 • 4115102 6:42 PM 
W•83 B 1 4115/02 7:47 PM 
W•83 B• 4115102 8:11 PM 
W• B_1 4115102 8:51 PM 
W• B• 4115102 9:15 PM 

••__._• ::-•; :. as• •o:• P• 
;W•86 •B 1 4115102 11:39 PM 
•W•86 "•- 4115/02 11:59 PM 
=•.... • 4116102 12:50 AM 
W•87 "B• 4116102 1:17 AM 
W•88 •B_1 4116102 2:03 AM 
W•88 • 4116102 2:20 • 
=W•89 B, I 4116102 3:28 AM 
W2289 •B• 4116/02 3:47 AM 

•W•90 B• 4116102 5:13 • 

87500 4684• 
220250 1250--• 
201900 
288550 
84800 

30003( 
87300 4188• 

29135_0. _'12"/781 
87100 

299850 
792O0 

235650 
142700 
267900 
106600 
276450 
105800 

39•j 
13546• 

7097• 125•0•7• 
128421 
7326• 

292350 13689• 
96100 6351 

2•45o± 
99500] 9643 

.W.22__•.1_.. B_,_._• ._4•I...•I0__2 6:38 A_ M_ • 
W2291 IBL2 4/16/02 7:04 AI• 134900_. .1..0_5_3_3.{ 
V•2--• •,E•'-I- 4/16102 7:59 AM 265700 11621 
•• :• 4•i•i•• • ••• 

•V2293 BL2 4116102 9:28 AMI 7780_0• 7304 

W2294 BL2 4116102 10:50 AIr 164200 5775 
.w• B i ,i.?i•7•;iT..•,•);•i •,•315--0: •540 
W2295 BL2 4116102 12:03 PM 1623001 5177 
W-•6- B__I 4116102 12:43 PM 259650 
w2296 4/16102 1:0  P.= 4698 

W2297 B 2 4116102 2:35 PN' 140000, 4616 

W•298 BL2 4/16/02 3:59 PM 134800 4600 
W'•-•:J B 1 ,•'i •/-(• ,•i•'•)' • • •:•: ;• (•)';••. 
W2299 BL2 4/16/02 5:55 PM! 119750 4•(•5 
.W_" :2.• .0,(• .B__:• •1i•"•0-,2 •:- •I. -P-I•I •3•:'/-•i-'- 1• 
W2300 BL2 4/16/02 7:19 PM 158500• 8047 



i 2278 L 4/15/0212:30 • iBB-_• I 4115/0212:50PM 
• 4/15/02 1:39 PM •'• • T 4/15/02 2:46 PM 
W2280 .•BI• • 4115/02 3:29 P. 
W2280 BL2 4/15102 3:56 PIV 

W2281 
"•'--•--ii_•.-•.-• 

4/15/02 4:59 P•/ 

W2281 •BL2 4/15/02 5:18 PIV 
W2282 "[•_--'•" 4/15/02 6:13 PM 
W2282 "•-•-":"•__•..__ 4/15/026:42PM 
W2283 ]B_I 4/15/02 7:47 PM 
W2283 ]BL2 4115/02 6:11 PM 

[W2285 jB 1 4/15/02 10:07 PM 
• •B•-'"•j 4/•5/02 10:36 PM 

252350 
131100 
295350 
87500 

12503 220250 
201900 584C 
28855C 11691 
8480C 766• 

30003C 
8730C 

29135C 
871( 

29985( 

1375Z 
418• 

12013i 

12507] 
6•5• 1284• 

W2287 iBL2 4/16/02 1:17 AM 105800 7326• 
4/16/02 2:03 A. 13689! 

[•N2288 j.•..l•._ 4/16/02 2:20 AM 96100t 6351• 
]W2289 •B:I 4/16/02 3:28 AM 
W2289 • •16/02 3:•7 AM 

W22• :B• •16/02 8:23 AM] 1•30Q 5363'. 

JW2293 •B• 4/16/02 9 28 AM• 7780• 7304• 
•W22• '.B 4/16/02 10:20AM 24•5E 9808• 

W2296 ;B 1 4/16/02 12:43 PM •.• 1•_•57 
W22• B• 4/16/02 1:08 PM 132700i 4698 

•T _•.•2 4/1•02 2:35 PM 140000• 4618 
W•97 BL3 4/16/02 2:51 PM, 50150• 563 

•-• • 4/16/02 3:59 PM 1 •800 4600 
W2299 B 1 4/16/02 5:30 PM 278600• 10514 
W2299 B• 4/16/02 5:55 PM 119750 4505 
.•... _:B•. 4/16/02 6:54 PM• 233375• 10929 
W23• B• 4/1• •:••' 158500 ••• 

276450 

267900 
106600 

142700 

7920( 
235650 

4177] 

12778 

13546• 



rW2297 4116/02 2:26 PM #FCOAL63 
'W2297 4/16/02 2:29 PM #FCOAL63 
•W2297 4/16/02 2:57 PM #FCOAL63 

4116/02 2:59 
W2297 

2299 

4116/02 3:15 PM 
4116/02 5:43 PM 
4/16/02 5:43 

#FBRLM62 
#FCOAL63 
#FCOALNT 
•fFDOLM69 
•t-FCOAL63 •. 4/16/02 6:27 PI•/ 

4116/02 6:29 PI• •FCOAL63 • 4116/02 6:36 PIV #FCOAL63 
.W2299 4116/02 6:36.PIV #.FCOAL63 
iW2300 
!W2300 

4/16/02 7:12 PIV 
4/16/02 7:12 PI• 
4116/02 7:12 PM 

#FMGOO69 
#FBRLM62 

•W2•0 

#FCOAL63 
4/16102 7:30 PM #FMGOO69 
4/16102 7:30 PM 
4/16/02 7:33 PM 

#FBRLM62 
#FBRLM62 

30• F1 
311 FI 
31C FI_. Li_-2::N 
65• F1 

130; F1 



-W2291 !• 4/16/02 7:08 AM 
W2291 4116/02 7:09 AM 
IW2291 4/16102 7:09 AM 
'.wz2ol 
•W2291 4116/02 7:12 AM 
W-----•'I 4/16/02 7:12 AM 
W2291 4/16/02 7:15 AM 
iW2291 4/16/02 7:16 AM 
_W2291 4/16/02 7:18 AM 
.W2292 4116/02 8:17 AM 
W2292 4/16/02 8:18 AM 
!W2292 4116/02 8:18 AM 
W2292 4/16102 8:18 AM =•-'2•-• 4/16/02 8:20 AM 
W2292 4/16/02 8:33 AM 
W2292 4/16/02 8:33 AI 
;W2292 4/16/02 8:50 AM 
W2293 4/16/02 9:16 AM 

#FCOAI-63 • 

#FCOAL63 2__.03 
#FBRI.M62 320 
#FCOAL63 20(• 
#FBRLM62 563 
#FMGOO69 986 
#FDOLM69 1003 
#FDOLM69 1-• 
#FDOLM69 502 
#FCOAL63 304 
#FCOAL63 205 
#FMGOO69 751 
#FBRLM62 10.__.02_ 
#FBRLM62 100.2= 
#FMGOO61 128 
#FBRLM62 1056 
#FCOAL63 306 
#FCOAL63 309 

W2293 4/16/02 9:23 AM 
iw2293 "•'- 4/16/02 9:37 AM 
iW2293 4116/02 9:37 AM 
W2293 • 4/16102 9:46 AM 
W2293 4/16/02 9:49 AM •-9•_-ii 4/16/02 10:01 AM 
•W2293 4116/02 10:02 AM 
"W2293 i!_4/16/02 0_.'03 AM_ 
W2294 4/16/02 10:32 AM #FCOAL63 308iF1 
.W2294 4/16/02 10:32 AM #FCOAL63 • __.407•F.:1 
W2294 4116/02 t0:33 AM #FMGOO69 1146¢F1 
VV2294 4/16/02 10:35 AM #F--"-•AL--•':•:::. "_-..•.I 
W2294 4/16/02 10:38 AM #FCOAL63 307•F1 

VV2294 4/16/02 10:59 AM-#FBRLM62 831 FI 
._W_2•..,•_._.. :. :41_ I_6_./_02_•1._..• 2 A_M?#.•F.•0._A_LL6:3.. 302 FI 
W2295 4116102 11:48 AM•#FCOAL63 
W2295 4116/02 11:51 AM #FCOAL63 307 FI 
W2295 4/16/02 12:08 PMi#FBRLM62 78•FI 

-•'Q}2• ,••-•"i•-.• '• •.- 0•-P'M•:•:• •'•I•:• 311:FI 

W2296 4/16/02 12:57 PMI#FCOAL63 •0;I!•:1 

W2296 4116102 I:00 PMi#FCOAL63 30• FI 
W2296 4/16102 1:35 PM,#FCOAL63 309;FI 
W2296 4116102 1:36 PMi#FCOALNT 216 FI 
W2296 4116102 1:36 PMI#FDOLM69 •F;I 



E7 

W2288 4/16/02 2:23 AMI •FDOLM69 '• 

•FCOAL63 •._ 302 
#FDOLM69 603 

W2288 4/16102 2:34 AM 
W2288 4116102 3:05 AM 
W2288 "•_•._4/16102 3:05 AM 
-W2288 4/16/02 3:07 AM 

W2288 4/16/02 3:13 AM 
W2288 L 4/16/02 3:15 AM 
W2289 |. 4/16/02 3:31 AM 
W2289 "•" 4116/02 3:32 AM 
W2289 4/16/02 3:32 AM 
;W2289 4116/02 3:33 AM 
:W2289 4116/02 3:33 AM 
•W2259 • 4116/02 3:34 AIV 

"W2289 •" 4/16/02 3:35 AIV 
W2289 • 4/16102 3:36 A•V 
W2289 -4•6/02 3:36 AM 
W2289 4/16/02 3:39 AM 
W2289 4/16/02 3:40 AM 
W2289 4116/02 3:41 AM 

#FCOAL63 306 
#FCOAL63 t" 307 
#FCOAL63 307 
#FCOAL63 ] • 
#FBRLM62 72•1 
#FMGOO69 835 
#FCOAL63 202 
#FBRLM62 71g 
#FCOAL63 205 
•FBRLM62 72¢ 
•FCOAL63 201 
/fFBRLM62 7201 
#FCOAL63 206: 
#FDOLM69 .1. 005• 
#FCOAL63 310 
#FDOLM69 [___o_!003_ 

W2289 4/16/02 3:53 AM #FDOLM69 504• 
•-2•"•'- 4/16/02 4:26 AM 

W2289 4/16/02 4:34 AM 
W2290 4116/02 5:08 AM 

#FCOAL63 301_ El..: 
#FBRLM62 30111F1 
#FSCLE68 3000['1•;I 
  COA 63 

W2290 4116/02 5:09 AM #FMGOO69! .947•F1. 
W2290 4116102 5:09 AM #FBRLM62 1001iF1 
W2290 4/16/02 5:17 AM 
•1•,2•" '-4116/02 5:18 AM 
W2290 4116/02 5:19 AM 
W2290 4116102 5:19 AIV 
W2290 4116/02 5:20 
W2290 4/16/02 5:21 
W2290 4116/02 5:22 

#FCOAL63 202 F1 
#FBRLM62 "5-•!-IE;i 

#FBRLM62 589t F1 
•fFCOAL63 201-i F;i 
•FBR'---•M6"-'• •-•'F 1 
#FCOAL63 205' F 

W2290 4/16/02 5:22 AM #FBRLM62 589•F1 

W2290 4/16/02 5:26 AM #FDOLM69 501;F1 
W•2•)-- •,I~'i•0"•"5-:,•0 A--• #FDO--'---•6----• 
W•90 4/16/02 5:41 A•#FDOLM69 1006•F1 

W2•gb •'•6ib2"•:• AMI #FCO•L6• 3-6"•'• 

W2290 4/16/02 6:05 AM•AL63 301 •FI 

W2291 4/16/02 6:46 AM #FBR•62 526•F1 
W2291 4/16/02 6:47 AM,#FBR•62 529; F1 

W2291 4/1•02 7:06 AMi#FCOAL63 177• F1 



W2285 4/15/02 10:22 PI• 
:W2285 4/15/02 10:22 PM 
W2285 4/15/02 10:22 PM 
,W2285 4/15/02 10:59 PM 
iW2285 4115/02 10:59 PM 
iW2285 4/15/02 10:59 PM 
•W2285 4115/02 11:22 PM 
W2285 4115/02 11:24 PM 
:W2286 4/15/02•1 49 PM 
W2286 4/15/02 11:49 PM 
•-••'" 4115102 11:49 PM 
W2286 4/15/02 11:50 PM 
:W2286 4/15/02 11:50 PM 
W2286 4/15102 11:52 PM 
•W2286 4/15/02 11:52 PM 
W2286 4/16/02 12:00 AM 
,W2286 4116102 12:00 AM 
.W2286 4/16/02 12:00 AM 
W2286 4/16/02 12:07 AM 

 MGOO 9 L 
 CO, L63 L-- 2o! 
#FBRLM62 | 
ff.FMGOO69 45• 
#FCOAL63 20• 
#FBRLM62 155• 
#FCOAL63 30__._• 
#FCOAL63 30E 
#FBRLM62 881: 
#FMGOO69 764 
#FCOAL63 
#FBRLM62 88(: 
#FCOAL63 204 
#FBRLM62 882 
#FCOAL63 20; 
#FBRLM62 448 
#FMGOO69 133 
•FCOAL63 206 
#FDOLM6• 1 

W2286 4/16/02 12:13 AM #FDOLM69 
W2286 4/16/02 12:31 AM #FDOLM69 
W2286 4/16/02 12:34 AM #FCOAL63 
'W2287 4116/02 1:06 AM #FBRLM62 
W2287 4/16/02 1:06 AM #FCOAL63 
W2287 4116102 1:06 ..AM #FMG_OO69 
W2287 4116/02 1:07 AM #FBRLM62 
W2287 4116/02 1:07 AM #FCOAL63 
W2287 4/16102 1:08 AM #FBRLM62 

504 
305 
307 
91(• 
202 

910 

912 
W2287 4/16/02 1:08 AM #FCOAL63 202]F1 

W2287 4/16102 1:18 AM #FMG•9 106 
W2287 4/16/02 1:23 AM #F•LM69 10• :1 

W2287 4/16/02 1:42 AMI•DOLM69 301•F1 
W2287 4/16•2 1:48 AMt#FCOAL63 308•F• 

•_ 4/16/02 2:08 •#FBRLM62 815 F1 

W2288 4/16/02 2:10 AMj#FBRLM62 812iF1 
W2288 4/16/02 2:10 AM•#FCOAL63 201 •F1 



!W2278 4/15/02 12:44 PM 
•_2278 4/15102 1:00 PIV 
W2278 .•. 

4115/02 1:22 PIV 
W2279 4/15/02 3•16 P•/ 
W2279 •i 4/15/02 3:17 PIV 

#FCOAL63 31Q 
tFCOAL63 308 
•FCOAL63 ,•_ 304 
#FCOAL63 301 
#FCOAL63 

W2279 4/15/02 3:18 PM #FCOAL63 •_.___30 -= ---•F1 
W2280 4/15/02 3:39 PM #FCOAL63 30• = F_.•I' 
W2280 -i" 4/15/023:40PM#FCOAL63 £. 

3-•F1 
W2280 4115/02 4:29 PM #FCOAL63 300 

W2281. • 4115102 5:10 PM •MGOO69 ]" 307 F1 

W2281 [ 4/15/02 5:10 PM #FCOAL63 • 30• F1 

PM]• 
.•; EW2281"" "-•"-• 5:25 PM'#FBR•62 i401 F1 

•w2282 •5•PM•TME•9• 

• 4115/02 s:•[•- 11S2 F•] 

•2 4115102,•:31 PM•#FBRLM62 1152 F1 

• £ 4/1Sm2 6:32 PM•#FBRLM62 115• 
'W2282 •'"•-•0•'•'•P•'• • •" • 

W2283 4115/02 8:01 PM•COAL63 201 F1 

•W•83 4115•2 8:04 PM•#FCOAL63 •_•.. 

W•83 4/15102 8:06 PM#FMGO•9 
W2283 4115102 8:• PM;•COAL63 
W2283 4115102 8:07 PM•BRLM62 
W•B3 4115102 8:32 PM'#FBR•62 
W22• •1151• 9:02 PM•MGOO69 
W22• 4115/02 9:02 PM•#FCOAL63 

=W• 4115R2 9:03 PM•#FMGOO69 

W22• 4115102 9:04 PM•#FCOAL• 202•FI 

W22• 4115102 9:08 PM•#FCOAL63 200 Fi 
W• 4•i5)0••0• •M•B•M•2 I Y•FF• 

306= F1 

1101 F1 

_2o_• 
1206 
'••¥;1 
















































































































































































































































































































































































































































































































	TEST ID 7.1
	TEST ID 7.2
	TEST ID 7.3



