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COMMONWEAL TI^ OF KENTUCKY 
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 

DEPARTMENT FOR ENVIRONMENTAL P R O T E C T I O N  
DIVISION mi Airi Qtihii iy 

803 ScticNnci. LN 
F R A N K F O ~ T  KY 4060 1 - 1  403 

PARAMETER TEST RESULTS 
Sulfur Dioxide 4.24 Ibhr, 0.07 Iblton steel 
Nitrogen Oxides (as N 0 2 )  0.22 lblton o f  steel 
Carbon Monoxide 272.1 Ibihr, 4.0 Iblton steel 

9' 

PERMIT LIMIT 

0.51 lblton ofstecl 

November 9, 2000 

Ms. Jennifer A.  McDaniel 
Manager, Environmental and 
Safety Compliance 
Newport Steel 
Ninth & Lowell Streets, P.O. Box 1670 
Newport. Kentucky 41072 

Dear Ms. McDaniel: 

On October 3 and 4, 2000, carbon monoxide, NOx, and SO2 conlpliance tests were performed on the Electric Arc 
Furnace Brandt Baghouse at your Newport facility. Pacific Environmental Services, Inc performed the testing. John Allen and 
John Jayne observed testing for the Division for A i r  Quality. Proper test methods were followed, and the lest report was 
checked for completeness and accuracy. The results are summarized below. 

Therefore, this test report is accepted as proof o f  compliance for nitrogen oxide emissions. There i s  not a separate 
compliance limit for carbon monoxide and sulfur dioxide from the Brandt Baghouse. A copy o f  this letter i s  being sent to thc 
Florence Regional Office for review. If you have any questions. please confact me at (502) 573-3382. 

Sincerely: 

Gerald Slucher, Supervisor 
Source Testing Section 
Technical Services Branch 

GHS 

cc: Edd Frazier 
W. A. Clements 
Florence Regional Office 
Pat Johnston 

Printed on Recycled Paper @ An Equal Opportunity ErnPloVer M 

bcc: File: ID# 21-037-00006 



Oil Country Tubular Goods 
Line Pipe. Piling 

November 3,2000 

Department for Environmental Protection 
Division for Air Quality 
803 Schenkel Lane 
Frankfort, KY 40601-1403 
Am:  Mr. Gerald Slucher 

Re: Stack Test Results for EAF ExhaustlBrandt Baghouse 
Air Quality Permit (F-98-014) 

Dear Mr. Slucher, 

Enclosed please find a copy of the, “Air Emissions Test Report - Brandt Positive 
Pressure Baghouse, Newport Steel Corporation, Newport, Kentucky.” The test was 
conducted October 3 -October 4,2000. 

If you have any hahe r  questions, please feel free to contact me at 859/292-7236 

Sincerely, 
Newport Steel Corporation 

Cc: Thom Golatzki 

” 
Jennifer A. McDaniel 
Manager, Environmental and 
Safety Compliance 

- 
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SECTION I 

INTRODUCTION 

Beginning on October 3, 2000 through October 4,2000, Environmental Quality 
Management (EQ) and Pacific Environmental Services, Inc. (PES) personnel conducted 
an air emission evaluation at the Newport Steel Melt Shop in Newport, Kentucky. 
Sampling was conducted following the prpcedures of EPA reference methods. Nitrogen 
oxide, carbon monoxide and sulfur dioxide emissions were measured at the inlet of the . 
Brandt fabric filter baghouse serving the electric arc furnace 

EQ utilized EPA Reference Methods 1-4 to determine stack gas velocity and 
temperature, molecular weight, and moisture. Nitrogen oxide emissions were measured 
following the procedures of EPA Reference Method 7E. Carbon monoxide emissions 
were measured following the procedures of EPA Reference Method 10. Sulfur dioxide 
emissions were measured following the procedures of EPA Reference Method 6. Visible 
emission observations were conducted at the Brandt Baghouse exhaust and furnace roof 
monitor. The visible emission observations were conducted according to the procedures 
in EPA Method 9. 

Ms. Jennifer McDaniel of Newport Steel coordinated process operations with the 
test team. Mr. Fred Hall and MI. Tom Gerstle of EQ monitored process operations for 
the purposes of testing. Messrs. Ron Kolde, Gary Gay and Bryan Boggs of PES 
conducted all field efforts as the PES test team. 
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SECTION 2 

SUMMARY OF TEST RESULTS 

Sampling of Brandt Baghouse was conducted beginning on October 3,2000. 
Test runs were at least 180 minutes in duration. Results from all three test runs are 
presented. 

Table 2-1 summarizes the stack gas conditions measured at the baghouse inlet 
location. Moisture content was measured at the inlet and is applied in  calculations for 
actual molecular weight calculations. The baghouse inlet had an average stack gas 
velocity of 72.0 feet per second at 177°F and 2.3 percent moisture content. Volumetric 
flow rates averaged 763,477 actual cubic feet per minute (acfm) or 608,262 dry standard 
cubic feet per minute (dscfm). Composition of the stack gas was essentially ambient in 
nature (0.1 % carbon dioxide and 21 .O% oxygen). 

' 

Table 2-2 summarizes the NO, and CO emissions measured at the baghouse inlet. 
The overall average NO, concentration was 3.4 parts per million (ppm), for a 
corresponding mass emission rate of14.6 pounds per hour (Ibhr). Based on steel 
production, the NO, emission factor is 0.22 pound per ton of steel (Ib/ton steel). The 
overall average CO concentration was 101.6 ppm, for a corresponding mass emission 
rate of 272.1 Ibhr, or 4.0 Ib/ton steel. 

Table 2-3 summarizes the SO, emissions for the three test runs. SO, 
concentrations averaged 0.79 ppm, for a corresponding mass emission rate of 4.82 Ibhr, 
or 0.07 Ib/ton of steel produced. 

Tables 2-4 and 2-5 present the test results comparing the NO, and CO 
concentrations measured by the EPA Reference Methods (RM) 7E and IO,  respectively, 
and the NO, and CO concentrations concurrently measured by the CEMs. 

EPA Reference Method 9, "Visible 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 conjunction with the particulate sampling runs. The observations were recorded 
separately for the baghouse exhaust and melt shop roof monitor. The baghouse 
observation data is provided in Table 2-6. The melt shop observation data are provided 
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in Table 2-7. Both tables also present the rolling 6-minute averages. The visible 
emissions averaged 0% for the baghouse and furnace roof monitor. 

The data are presented as a comparison in relative concentration. The RM CO 
and NO, data were collected at the Brandt baghouse inlet duct. The CEM CO and NO, 
data were collected at the baghouse roof monitor, downstream of the bags. 

Field data is presented in Appendix B and CEM data is presented in Appendix C. 
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. .. 

Run No./ 
Dale 

UI-I 
10/3/00 

. .  
.- I -  

Volumetric Flow Rate 

fps' acfmb dscfm' 

, Slack Temp, Moisture, Stack Gas 
Time Velocity, "F 40 

1620 72.6 769,801 642,495 146 2.4 
1920 72.5 768.488 602.864 185 2.4 

. -  

Averaae 

TABLE 2-1 

72.6 769.145 622,680 166 2 4  

SUMMARY OF STACK GAS CONDITIONS 
BRANDT BAGHOUSE INLET 

u1-2 
10/4/00 

0730 70.1 743.496 589.107 183 1.9 
1115 72.6 770,057 597.374 197 1.9 

Average 

Overall Average 

II Averaae I 71.4 I 756.777 I 593.241 I 190 I I .9 

72.1 764,509 608.866 176 2.5 

72.0 763.477 608.262 177 2.3 

1115 72.7 770.918 594.384 I97 2.5 11 lE& I 1510 I 71.5 I 758.099 I 623.348 I 155 I 2.5 
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Average 0.79 4.82 

Steel 
Production 
tondbr'd' steel'" 

Run No./ 
Time 

0.07 68.7 

11 BI-2 I 0.68 I 4.24 I 0.07 I 62.6 11 

Run # 

1 

11 BI-3 I 0.88 I 5.22 I 0.07 I 75.0 11 

Values 

RM CEMS 
Date Time 

10/03/00 1007- I05 1 100.3 85.4 

3 10/04/00 1245-1405 115.1 98.9 

I 2 I 10/04/00 I 0800-0959 I 89.4 I 83.7 It 

Averages: 101.6 89.3 

R M -  
CEMS - 

Data collccted at baghouse inlet using EPA Reference Method 7E. 
Continuous emission monitoring data collected at the baghouse exhaust. 
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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 1-4,6,7E, 9 and 10, 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 3, "Gas Analysis for the Determination of Dry Molecular 
Weight," was used to determine stack gas dry molecular weight. FyriteB gas analyzers 
were used to measure direct concentrations of stack gas for percent concentrations of 
carbon dioxide and oxygen, along with integrated TedlarB bag samples collected during 
each measurement run which were analyzed with an Orsat0 analyzer. 
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STACK GAS MOISTURE CONTENT 

EPA Reference Method 4, "Determination of Moisture Content in Stack Gases," 
was used to determine stack gas moisture content. This method was conducted during each 
NO, measurement run. The initial and final contents of all impingers are determined 
gravimetrically. 

VISIBLE EMISSION OBSERVATIONS 

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

NITROGEN OXIDES (NO,) 

EPA Reference Method 7E, "Determination of Nitrogen Oxide Emissions from , 
Stationary Sources" (Instrumental Analyzer Procedure) was used to measure NO, 
emissions at the Brandt baghouse inlet. The sampling system consisted of a Teflon 
sampling line connected to a stainless steel condenser and stainless steel probe with a three- 
way valve. Stack gas was routed to a chemiluminescent analyzer through this system. 
Data was collected on both a Yokogawa strip chart recorder and Strata data logging 
system. The analyzer was calibrated with a zero gas and two Protocol One nitrogen 
oxides-in-nitrogen calibration gases. Calibrations were performed at the start of each 
sample run and at 2.5-hour intervals during each test run. Each sampling run was 
approximately 3 - 4 hours in length. Figure 3-1 is a schematic of the sampling system. 

CARBON MONOXIDE (CO) 

EPA Reference Method 10, "Determination of Carbon Monoxide Emissions from 
Stationary Sources," was used to rescue CO emissions at the Brandt Baghouse inlet. The 
same sampling system for measuring NO, emissions was used, with the exception of the 
CO instrument, which uses a non-dispersive infrared detection principle. The instrument 
was calibrated with a zero gas and three master gas certified calibration gases with 
concentrations of CO-in-nitrogen (balance). Figure 3-1 is a schematic of the sampling 
system. 

SULFUR DIOXIDE (SO,) 

EPA Reference Method 6 ,  "Determination of Sulfur Dioxide Emissions from 
Stationary Sources," was used to measure SO, emissions at the Brandt Baghouse inlet. A 
glass lined probe, filter assembly and series of four impingers containing 80% isopropanol 
(I"), 3% hydrogen peroxide (20d and 3'd) and silica gel (4") were used to collect SO, 
concentrations. The probe and filter assembly were maintained at 
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250”F, * 25°F. Recovery of the sample trains consisted of a D.I. water rinse for impingers 
2 and 3 after placing the contents in a sample recovery bottle. Impinger weights were 
recorded initially and at the end of each test run gravimetrically. Analysis of the samples 
was by barium perchlorate titratin using thorin indicator. Figure 3-2 is a schematic of the 
SO2 sampling main. 
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Figure 3-1. CEM Sample Flow and Calibration System Schematic (with THC analyzer) 
.Note: This study used the NO, and CO analyzer. 
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Figure 3-2 Schematic of SO, Sampling System 
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SECTION 4 

PROCESS DESCRIPTIONS/SAMPLING LOCATIONS 

The processes operating in the Newport Steel Corporation Melt Shop are the 
electric arc furnace (EAF), ladle metallurgy furnace (LMF), and continuous slab caster. 
The structure containing the EAF is referred to as the EAF building, and the structure 
containing LMF and the Caster is referred to as the Main Melt Shop Building. The 
Brandt baghouse vents emissions from the EAF and the EAF building. 

Figure 4- 1 shows the process flow for the Newport electric arc furnace (EAF). , 
The EAF is a batch process. Each process cycle consists of four distinct phases: 
charging, melting, slagging, and tapping. After the furnace is charged with scrap and 
other additives, the meltdown phase comprises the period from charging to the complete 
meltdown of the solid material. Melting is accomplished by the heat supplied by direct 
radiation from the arcs formed between the electrodes and the scrap metal, by direct 
radiation from the furnace lining, and electric resistance of the metal between arc paths. 
The EAF also has oxy-fuel burners to provide additional heat input to enhance scrap 
meltdown and oxygen/carbon lances to enhance meltdown, refining, and foamy slag 
practice. 

When the melting phase is complete, chemistry and temperature samples are taken. 
Based on these samples, the steel composition is adjusted and when the proper steel 
temperature has been reached, the foamy slag is poured off the furnace. For tapping, the 
power is shut off, the electrodes are raised to clear the molten steel bath, and the molten 
steel is tapped into a ladle and transferred to the LMF. After steel tapping is completed, 
the melting cycle begins again (Le., the charging phase begins). 

The Brandt baghouse exhausts the electric arc furnace (EAF) and the EAF 
building by an exhaust system consisting of ( I )  a direct evacuation control (DEC), and (2) 
a roof canopy hood. The DEC - also called a "fourth hole" system or direct shell 
evacuation (DSE) - captures emissions generated during scrap meltdown while the EAF 
roof is in place directly from the furnace vessel. The DEC is comprised of water-cooled 
ductwork to cool the hot EAF exhaust gases. Prior to the water-cooled section, a gap in 
the duct allows the entrainment of shop ambient air to assist in the combustion of carbon 
monoxide (CO) off-gases to carbon dioxide (CO,). After passing sufficient distance to 
cool the exhaust, the DEC duct then merges with shop roof ductwork from the roof 
canopy hood. The overhead roof canopy hood collects fumes and gases that escape the 
furnace shell. The combined gas stream including EAF exhausts and melt shop ambient -7 air is ducted to the Brandt baghouse. 
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Process information was collected during the course of the sampling program and 
included: 

A) 

B) 

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 bagsand control 
system fan amperes 

D) Fadduct damper positions 

E) Fan amperes 

Data was recorded at 15-minute intervals during testing. These data are provided+ 

C) 

in Appendix D. 

EPA Reference Method 1 was used to determine representative measurement sites 
for stack gas velocity determinations on the baghouse inlet duct. The inlet of the 
baghouse consisted of a circular horizontal duct, 15 feet in diameter. Two sampling ports 
were located approximately 150 feet (10 duct diameters) downstream of a 45" elbow and 
19 feet (1.3 dd) upstream of the nearest disturbance. Eight points per port for a total of 16 
points were used for the velocity traverse. A schematic of the baghouse inlet site is shown 
in Figure 4-2. 

The NO,, CO and SO, sampling system collected data from this location. 
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SECTION 5 

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 Waceability protocols 
for the recording and calculation of data. The analytical quality assurance includes use of 
validated analytical procedures; calibration of analytical instruments; and analysis of 
control samples and blanks. The calibration and quality control procedures used for this 
test program are described in the following subsection: 

CALIBRATION PROCEDURES AND FREQUENCY 

All manual stack gas sampling equipment was calibrated before the test program 
in accordance with the procedures outlined in the Qualiry Assurance Handbook for Air 
Pollution Measurement Systems. Volume III ,  EPA-600f4-72-027B. Summarized in Table 
5- 1 are the stack gas sampling equipment calibrations which were performed in 
preparation for this project. The meter boxes were re-calibrated after the test. 

Listed in Tables 5-2 and 5-3 are the additional calibration checks which were 
performed on the sampling equipment on-site, just prior to the testing, to ensure that 
equipment was not damaged during transport. Analyzer checks were conducted directly 
on the instrument initially and then through the sampling system. Calibration checks were 
conducted before and after each test run. Protocol One calibration gases were used for 
calibrating the NO, analyzer and master gas certified calibration gases for the CO 
analyzer. 
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TABLE 5-1 

FIELD EQUIPMENT CALIBRATION SUMMARY* 

Calibrated acainst Allowable error 

Method S meter bax 

Y *0.02 Y 

post-test 
.n@ io.20 .n@ Reference test meter 

Y fO.05 Y 

Orsat@ 

Pitot tube 

Thennocouple 

lmpinger (or condenser thermome- 
ter) 

Dry gas meter thermometer 

Barometer I NBS traceable barometer , i0.1 in.Hg 

. .  
Certified cylinder gas f0.59. 

Geometric specifications 

ASTb-3F thermometer * I S %  

See EPA Method 2 

ASTM-3F t2"F 

ASTM-3F S F  

*As recommended in the QuDliw Assuronce Handbook for Air PoNurionMeasuremnr Sysiem: Volwne Ill. 
Smfionorv SourceSpecific Merhods. EPA-600/4-77-027b, August 1977. 
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TABLE 5-2 

FIELD CHECKS OF SAMPLING EQUIPMENT 

Equipment 

Pitot tube 

Thermocouples 

h b c  nodes  

Checked against Allowable difference 

Inspection No visible damage 

ASTM 2F or 3F f1.5% .i 

caliper High-low 0.004 in. 

TABLE 5-3 

Instrument Check 

CO &NO, Calibration Error, 90 Span 

Sampling System Bias 

CO &NO, Calibration Error, 90 Spane 

Initial Calibration 

Daily Calibration 
CO &NO, Drift, 9% Span 

FIELD CHECKS OF NO, ANALYZER 
- 

Acceptable Limit 

t 2% 

< 5% of Span 

t 2% 

< 3% of  Span 
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Appendix A 

Example Calculations 



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  
13.6. 

Pbm + - 
Vmstd = 11.647 * Vm * y * Tm, 'R 

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

Vwstd = 0.04707 * Vlc + 0.04715 * Vsg 

3. Moisture content in stack gas, dimension less. 

Vwstd 
Vwstd + Vmstd 

B W S  = 

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

Md = 0.44 * %CO, i 0.32 * %02 + 0.28 * PAN2 + %CO) 

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

Ms = Md (I-Bws) + I8 * Bws 

6. Stack velocity at  stack conditions, Us. 

Ps * Ms Vs = 85.49 * Cp * me@ * 

7. Stack gas volumetric flow rate a t  stack conditions, cfm. 

Qs = 60 * Vs * A s  

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

Qsstd = 11.647 * QS * - ps * (1-Bws) 
Ts, 'R 
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Example Calculations for Pollutant Emissions 

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

AH 
13.6 

Pbm + - 
Vmstd = 17.647 * Vm * y * 

Tm, 'R 

2. Volume of water vapor at  standard conditions, f?. 

Vwstd = 0.04707 ' ylc + 0.04715 ' Vsg 

3. Moisture content in stack gas, dimension less. 

Vwsrd 
Vwstd + Vmstd 

Bws = 

4. Dry molecular weight of stack gas, lb/lb -mole. 

Md = 0.44 ' %COl + 0.32 ' %01 + 0.28 * (?ANl + %CO) 

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

Ms = Md (I-Bws) + 18 ' BWS 

6. Stack velocity a t  stack conditions, Us. 

Ts, 'R 
Ps * Ms vs = 85.49 * c p  * me@F * 

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

Qs = 60 * Vs ' A s  

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

Qsstd = 17.647 * QS * - Ps * (I-BwS) 
Ts, 'R 



9. Concentration in grldscf. 

Mn 
Vmstd 

CS = 0.01543 * - 

10. Concentration in Ibldscf. 

Cs, lbldscf = @w 
7000 

11. Pollutant mass emission rate, Ibhr. 

Pmr, Ibhr = Ib/rlscy* Qsstd * 60 

12. Pollutant mass emission rate, Ib/MMBtu. 

pmr, Iblhr 
h4MBuhr 

pmr, IblMMBtu = 

13. F-factor, Fd. 

1O6*(3.64*0/aH) + (1.53*%c) + (0.57*o/as) + (0.14*%N) - (0.46*%U2) 
GCV (Btullb) 

Fd = 

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

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

- - 

15. Heat imput, MMBtu/hr fuel. 

- GVC ( B u l b )  * Feed Rate (Iblhr) - 

1 06 

16. Heat input, MMBtu/hr, F-factor. 

_ -  - Qsstd * ((20.9 - %U2) + 20.9) * 60 
Fd 



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

Vmstd ( m 3 )  = V m t d  vi3) * 0.02831 

18. Concentration in ugldscm. 

ugldscm = Target Catch, micrograms I Vmstd (m3)  

19. Concentration corrected to 7% oxygen. 

ugldscm @ 7% 0, = ugldscm * (20.9-7) I ( 2 0 . 9 - m e w e d  OJ 

20. Concentration, part per million, dry basis. 

) 
BWS, '3'0 

Fd 
ppm, dry = ppm, wet basis - ( 1 - 

21. Pollutant Mass Emission Rate, pound per hour. 

ppm, dry * Compound Molecular Weight * hefin 6o PMR, lblhr = 
( 385.3 x lo6 ) 

Common Molecular Weights (MW) 

Total Gaseous Organic Compound ( TGOC ) = 44.09 
64.05 

Nitrogen Oxides ( NO, ) - - 46.00 
28.01 
32.00 
44.01 

- Sulfur Dioxide ( SO ) - 

Carbon Monoxide ( CO ) 
Oxygen ( 0 2 1 

- - 
- - 
- - Carbon Dioxide ( CO ) 

22. Removal Efficiency (RE), percent. 

RE = (Inlet lblhr-Outlet lblhr I Inlet lblhr)*100 



Nomenclature and Dimensions 

Cross-sectional area of sampling nozzle, ft2 

Cross-sectional area of stack, e 
Proportion by volume of water vapor in the gas stream, dimensionless 

Pitot tube coefficient, dimensionless 

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

An = 

As = 

Bws = 

c p  = 

c s  = 

YOCO = 

%CO,= 

AH = 

GCV = 

I 

La = 

- - 

Md = 

Mn = 

Ms = 

%N, = 

%O, = 

AP = 

Pbar = 

Ps = 

Pstd = 

Percent of carbon monoxide by volume, dry basis I 

Percent of carbon dioxide by volume, dry basis 

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

Gross calorific value, Btu/lb 

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, IbAb-mole 

Total amount of pollutant matter collected, milligrams (mg) 

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

Percent of nitrogen by volume, dry basis 

Percent of oxygen by volume, dry basis 

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

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) 



? '  
3 . 
:- 

pmr = 

Qs = 
_ _  
L .  

Qsstd = 

Tm = 

Ts = 

Tstd = 

vlc  = 

vsg  = 

Vm = 

Vmstd= 

v s  = 

Vwstd = 

Pollutant matter emission rate, pounds per hour ( Ibhr)  

Volumetric flow rate - wet basis a t  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, OR 

Temperature a t  standard conditions, 528"R 

Total volume of liquid collected in impingers, ml 

Weight of moisture collected in silica gel, grams 

Volume of dry gas sampled a t  meter conditions, ft' 

Volume of dry gas sampled at  standard conditions, ft' 

Average stack gas velocity at  stack conditions, fUs 

Volume of water vapor at  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 

NIOSWOSHA and EPA Method 18 

1. Sample Volume Standard Liters (Evacuated Tank). 

Pf Pin 
.~ Tf Tin 

Liters, =17.647 * Total Tank Volume, L * (- - -) 

Pf = Final tank pressure, in. Hg 
Pin = Initial tank pressure, in. Hg 
Tf = Final tank temperature, OR 
Tin = Initial tank temperature,"R 

2. Sample Volume, Standard Liters (VOST Meter). 

) 
Baromepic, in. Hg 

Meter Temp., Rankin 
Volume, Liters,, =17.647 * Total Volume, L * Y * ( 

3. Concentration, micrograms per liter. 

pgll = Total pglsample - Vmstd, liters 

4. Concentration, part per million, wet basis. 

) 
p h  * 24.04 Plmole 

Molecular Weight of Analyte 
ppm, wet = ( 



, .  
i 

j .  

. -  

.. - 

.. . .  

. .  

.-. 

.. 
i '  

5. Concentration, part per million, dry basis. 

H,O, % 
ppm, dry = ppm, wet + ( 1 - b 

6. Mass Emission Rate, pound per hour. 

ppm, dry * Mw, anal~te  
385.3 x lo6 

MR, Iblhr = ( 

100 ' 

) * dscfm * 60 

Mw = Molecular weight of target analfie 
PPm = Partpermillion 
dscfm = 
MR, lbhr - - Mass emission rate, pound per hour 
Molar Volume - - .  385.3 e I Ib mole 
ppm by volume = ft' / 10' rt', volume ratio 

Volumetric flow rate, dry standard cubic feet per minute 



m m r  - -I= --- 
u PACIFIC ENVIRONMENTAL SERVICES, INC. EQM- &&fir+ Jj(Cc( 

I Location 

Projecl No. Page of 

5b  20. 0 0  I \ 



. .  . .  

... . .  .., 

Velocity #3 1 79.4 

180.00 
176.7 

2.40 

DeltaP Temp.'F 
1.60 214.0 
1.60 203.0 
1.50 193.0 
1.60 203.0 
1.30 199.0 
1.30 195.0 
1.40 194.0 
1.30 185.0 
1.20 194.0 
1.30 186.0 
1.30 176.0 
1.20 175.0 
1.20 165.0 
1.10 167.0 
1.10 161.0 
1.30 . 152.0 

, 
1.3313 185. 
1.1517- 

29.40 
28.84 

28.58/ 72.5 

768.488 
602.864 / 

17,071 

Summary of Stack Gas Parameters and Test Results 
Project 

Plant Name (L Location 
US EPA Test Method 2 - VelOCltY 

Baghouse Inlet 
Page 1 of 1 

RUN NUMBER 
RUN DATE 
RUN TIME 

MEASURED DATA - Stack SIaUc Pressure. Inches HzO 

Barometric Pressure. inches Hg 

:02 Carbon Dioxide mntent. % by volum 

3z Oxygen mntent, % by volume 
Nt Nitrogen mntenl %by volume 

C, Paot Tube Cwmdent 
Cirwlar Stack? I=Y.O=N: 

4s Diameter or Mmensions. inches: 
A 3ackk-ea.R' 

Temp. OF. WET 
Temp. OF. DRY 
Vapor PressureValue. in. Hg. (Char 

L Moisture. % by volume 

Travers Point Number 

Average 
Square Root Average 

CALCULATED DATA 

P. Stack Pressure. inches Hg 
Md Molecular Weight (d.b.), ibnbmole 
M, Moiewlar Weight (w.b.). Ibllbmole 
V. Stack Gas Velodty. Ws 
Q, 
0. 
0, 

Stack Gas Volumetric Row. acfm 
Stack Gas Volumetric flow. dscfm 
Stack Gas Volumetric flow, dsmm 

Velocity M 
lMlMW0 :I 18O.M) 

176.7 

2.40 

M a P  Temp.? 
1.20 136.0 
1.20 137.0 
1.20 136.0 
1.20 140.0 
1.30. 147.0 
1.30 150.0 
1.40 154.0 
1.30 154.0 
1.70 153.0 
1.90 154.0 
1.70 155.0 
1.50 154.0 
1.50 152.0 
1.50 145.0 
1.50 137.0 
1.40 133.0 

1;4;;;& 

29.38 
28.84 
28.58 
72.6 

769.801 
642.495 

18.193 

/ 

Velodty #4 

29.68 

m.3 
0.84 

180. 
176.7 

1.90 

k h P  Temp.T 
1.10 166.0 
1.00 173.0 
1.20 181.0 
1.10 183.0 
1.20 196.0 
1.20 208.0 
1.10 212.0 
1.00 210.0 
1.60 197.0 
1.50 206.0 
1.50 191.0 
1.30 175.0 
1.40 165.0 
1.40 156.0 
1.30 151.0 
1.20 154.0 

1.1181 

29.43 
28.84 
28.63 

743.496 
589.107 

16.682 

70.1 ' 
/ 

verage - 

-3.60 

29.67 

0.1 

20.6 

79.3 
0.84 

1 
180.00 
176.71 

0.0 
0.0 

0.mo 
2.23 

29.4 
28.8 
28.6 
71. 

760.59 
611.48 

17.31 - 



Summary of Stack Gas Parameten and Test Results 

Plant Name S LocaUon 
US EPA Test Method 2 - VeloCtlY 

Baghouse Inlet 
Page 1 of 1 

PrCIj@Ct 

-3.50 
29.68 

0.1 

20.6 
79.3 

0.84 
1 

180.00 
176.71 

0.C 
0.C 

0.000c 
2.3 

, 

29., 
28.04 
28.59 
72.3 

766,358 
605.035 

17,133 - 

RUN NUMBER 
RUN DATE 
RUN TIME 

MEASURED DATA 

Slack Stalk Pressure. inches H20 

Barometric Pressure. inches Hg 
3z Cahon Dioxide mnlent. % by volurr 

I? Oxygen content. %by volume 

h Nitrogen conlenl, %by volume 
:p Pit01 Tube Coefficient 

Circular Slack7 l=Y.O=N 
is Diameter or Dimensions, inches: 
4 S t a c k h a . #  

Temp. O F .  WET 
Temp. 5. DRY 
Vapor Pressure Value, in. Hg. (Chai 

k Moisture. % by volume 

Travers Point Number 

Average 
Square Root Average 

CALCULATED DATA 

P. Slack Pressure, inches Hg 
Md Molecular Weighl (d.b.). Ibflb-mole 
M. Molearlar Weighl (w.b.). Ibflbmolt 
V, Stack Gas Velouty. Rls 
Q. Slack Gas Volumetric Row. a h  
0. Slack Gas Volumetric Row. d s h  
0. Slack Gas Volumetric Row. dscmr 

1.70 lG.0  
1.60 205.0 
1.60 206.0 
1.50 186.0 
1.30 178.0 
1.30 169.0 
1.40 157.0 
1.30 154.0 
1.20 202.0 
1.20 207.0 
1.10 220.0 
1.20 224.0 
1.20 221.0 
1.10 213.0 
1.20 209.0 
1.20 207.0 

113;;;3 

29.43 
28.84 
28.63 

72.6 
770.057 

16.916 

/ 

597,374' 

1.70 186.0 
1.60 205.0 
1.60 206.0 
1.50 186.0 
1.30 178.0 
1.30 169.0 
1.40 157.0 
1.30 154.0 
1.20 202.0 
1.20 207.0 
1.10 220.0 
1.20 224.0 
1.20 221.0 
1.10 213.0 
1.20 209.0 
1.20 207.0 

1.3188 ' 196. 
1.1458- 

29.43 
28.84 
28.57 

72.7 
770.918 
594.384 

16.831 

k l ta  P Temp, O F  
1.40 190.0 
1.50 186.0 
1.40 182.0 
1.60 178.0 
1.40 169.0 
1.50 164.0 
1.40 159.0 
1.30 156.0 
1.20 141.0 
1.30 141.0 
1.30 140.0 
1.40 139.0 
1.30 138.0 
1.20 136.0 
1.20 132.0 
1.30 131.0 

1.163 1.356* 

29.41 
28.84 
28.57 

758.099 
623.348 
' 17.651 

71.5 ' 



I .  

. .  

. .  

. .  

Summary of Stack Gas Parametam and Test Results 
5620.001 

Newport Steel-Kentucky 
US EPA Test Method 6 or 8 Sulfric Acid and Acid Mists 

Brandt Baghouse Inlet 
Page 1 of 2 

RUN NUMBER BCZ 81-3 BI-4 
RUN DATE 10/03/2000 lO/O4/2006 10/04R000 Average 
RUN TIME 1645-7945 0800-1100 1143-1443 

MEASURED DATA 

Stack Static Pressure, inches HZO 
Meter Box Correction Factor 
Barnmetric Pressure, inches Hg 
Sample Volume. ft3 

Average Square Root Dp. (in. H20)lR 

Avg Meter Orifice Pressure, in. H20 
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, f? 
Standard Meter Volume, f13 
Standard Meter Volume, m3 

Average Sampling Rate, dscfm 
Stack Pressure, inches Hg 
Moisture, % by volume 
Moisture (at saturation). % by volume 

Standard Water Vapor Volume, f13 
Dry Mole Fraction 
Molecular Weight (d.b.). IbAbvnole 
Molecular Weight (w.b.). IbAb-mole 
Stack Gas Velocity, Ws 
stack Area. ft 
Stack Gas Volumetric flow, acfm 
Stack Gas Volumetric flow, dscfm 
Stack Gas Volumetric flow, dscmm 

-3.80 -3.40 
1.001 1.001 
29.20 29.68 

121.805 120.239 

1.1900 1.1180 
1.40 1.40 

96 81 
167 190 

60.3 47.2 
0.1 0.1 

20.6 20.7 
79.4 79.2 
0.84 0.84 

1 1 
180.00 180.00 

180 180 
0.000 0.000 

0.000000 0.000000 
11 3.353 116.882 

3.210 3.310 
0.630 0.649 
28.92 29.43 

2.4 1.9 
39.3 64.5 

2.838 2.222 
0.976 0.981 
28.84 28.84 
28.57 28.64 
72.6 71.4 

176.7 176.7 
769,145 756.777 
622,680 ' 593,241 

17,632 16,799 

/ 

-3.40 -3.53 
1.001 1.001 
29.68 29.52 

120.635 120.893 

1.1458 1.1513 
1.40 1.40 

89 .89 

197 185 
63.4 57.0 

0.1 0.1 
20.6 20.6 
79.3 79.3 
0.84 0.84 

180.00 180.00 
180 180 

0.000 0.000 

1 

0.000000 0.00000 
4 15.558 11 5.261 

3.272 3.261 
0.642 0.64( 
29.43 29.21 

2.5 2.: 
74.8 59.! 

2.984 2.68' 
0.975 0.97: 
28.84 28.8, 
28.57 28.5 
72.1 72. 

176.7 176.7 
764.509 763.47 
623.348 613.09 

17,651 17.36 

lsokinetic Sampling Ratio, % #DN/OI #DIV/O! #DIV/OI #DIV/OI 

'I 



Summary of Stack Gas Parameters and Test Results 
5620.001 

Newport Steel-Kentucky 
US EPA Test Method 6 or 8 Sulfric Acid and Acid Mlsts 

Brandt Baghouse inlet 
Page 2 of 2 

RUN NUMBER 81-2 814 61-4 
RUN DATE iomm000 lO/oAIzWO lO/o4RooO Average 
RUN TIME 7645-1965 0800-1100 1143-7443 

EMISSIONS DATA 

0.00973 0.00973 0.00973 0.0097: 

ppmdv Parts Per Million, Dry Basis 6.83&:/ 8.83E-01 / 8.04E-01 7.90E-M 

T h n t  Normality, N 
Titrant Volume, ml 1 .l 1.0 0. 

Eso2 Emission Rate, lblhr -4.at~+oo / 5.22~+00 A ~.OOE+OO 4.82~+a 



. .  

. .  

I 

0 
0 
0 
0 z 

n 
0 0  

, 



0 
0 
0 
0 



Appendix €3 

Field Data 



I '  

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

+" L/+ 
Plant: I 

P w- -e----- 

De(.: a- 06 

Sampling L e n : '  @A f i d k  + 
Imidm 01 Far Wall to Oubiam of Nippw: 

Imidm of Naar Wall to Ouhioa of Nipplm (Nipplm Lengm): k 
Slack 1.0.: 15' 0 c /Bo" - 
Ouhnu'.Oowmnamrn horn Flow Outurbsncm (Omhnu a): 

2& e-- 

.i 

*' 1- I C  14' /%' inchair Slack 1.0. = / b o  dd 

O u h n u  Upsumam from flow Oummancm (Oiolancm A): 

Cakulatma By: /%dp Sunpring Location 

/9' inchmmrSlackl.D. = /; 3 dd Schamatic of 







Y 

SAMPLE RECOVERY DATA 

DATE /n/  3 /. J SampleBoxNo. ( N 2  , JobNo. s6b-M/ 

SAMPLE LOCATION F+* -7&b Filter No. L 

TRAIN PREPARER G /  BB 
SAMPLE RECOVERY PERSON &- 

COMMENTS 7- +o.L. 

lm2mHAu 
Acetone Liquid 
Container No. Level Marked Sealed 

Filter 
Container No. Sealed 

Description of Filter 

Samples Stored and Locked - 
Container No. 

Liquid Level Marked Sealed 



GAS VELOCIlY AND VOLUMETRIC FLOW RATE I 
Plant: dt4W.z SrrrJr Date: K h b  

Sampling Location: b.+wr BoSLwSh *l.eT 

Run #: W.a=w3 
Barometric Pressure, in. Hg: 27.66 - 3-6 
Moisture, %: 2, 4 Molecularwt.,: 28.9.1 Pitot Tube, Cp: 0.w 
Stack Dimension, in. Diameter or Side 1 : \W” Side 2: - 
Wet Bulb,OF:-, Dry Bulb,OF: - 

Clock Time: l q ~  

Static Pressure, in. yo: 

. ) + l e ( - )  loo 

OR ( O F  + 4 a  

m +  - 
154 

I I 1 

. .  



GAS VELOCIN AND VOLUMETRIC FLOW RATE 

4 .<LA Date: 
Sampling LocatiBn:-, / 
Run#: bz-&&? Operators: 

29 -60 Static Pressure, in. I+O: - 3.4 
Moisture, %: 1 .  7 

Clock Time: 0730 
&5/?6 

35% 
Plant: 

Barometric Pressure, in. Hg: 
Molecular wt., Dry: 

Stack Dimension, in. Diameter or Side 1 : /40d*' . Side 2: 
Wet Bulb,OF: Dry Bulb,OF: 

2%. BY Paot Tube, C p : E  

L&U c w u  0.r. 

I I I a- x x w  

Q - 7 4% 53 I\.dm 

Pa % y o )  ad- 0.x17.0471 - x(1 - - T. im 

x(1.- 1 im x 17.047 x 



a 
a n 
l- 

n 
-1 
W 
iL 

I 



SAMPLE RECOVERY DATA 

I 
6 

'mAL 

PLANT /IJL, d ?  t Run No. 035-3 
DATE ('!Y!k, Sample Box No. d Job No. 5620 . -  I - SAMPLE LOCATION @d.t I Filter No. 

TRAINPdPARER ~ GG ((36 
SAMPLE RECOVERY PERSON 0 IL 
COMMENTS S a  

l7umumx 
Acetone Liquid 
Container No. Level Marked Sealed 

L-17. a 

Filter 
Container No. Sealed 

Description of Filter 

Samples Stored and Locked - 
Container No. 

Liquid Level Marked Sealed 

~ 

Description of Impingcr Catch: 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: 4L-w-r snrrc Date: VI -I loa 

Barometric Pressure, in. Hg: :q,li% 

Sampling Location: 6- BAG- sw Clock Time: t i s  

Run #: VELOCT~./ 3 Operaiors: 8 8 l W 7 ~  
static Pressure, in. %O: - 3.4 

Moisture, %: I * 9 Molecular wt, Dry: 26.8 '/ Pitot Tube, cp: 0-w 
Stack Dimension, in. Diameter or Side 1: 
Wet Bulb,OF: Dry Bulb,OF: ' 

I 

< 

/ 8 0  Side 2: 
I' 

. . .  
.. 

L. 





SAMPLE RECOVERY DATA 

DATE h [q,!k) Sample Box No. -9  JobNo. 5%20.00/ - 
SAMPLE LOCATION % Filter No. 

TRAIN PREPARER %k 
SAMPLE RECOVERY PERSON 

COMMENTS 

Em"Au 
Acetone 
Container No. 

Liquid 
Level Marked Sealed 

Filter 
Container No. Sealed 

Description of Filter 

Samples Stored and Locked - 
Container No. 

Liquid Level Marked Sealed 



GAS VELOCITY AND VOLUMETRIC FLOW FATE 

100 Plant: UJCsJara s7w3. 
Sampling Location: 6e4.~ 6 L % w d n @  Clock Time: IS 10 

Barometric Pressure, in. Hg: 
Moisture, %: 9. Molecularwt, Dry: 28x9 Pitot Tube, C p : s  

p z w 7 c a o r  L e <  *I 
Stack Dimension, in. Diameter or Side 1: 
Wet Bulb, OF:  

Date: 10 19 

Operators: E d  WITS 
static Pressure, in. bo: - s.7 

, 
Run#: d- 6 

27, cy 

Side 2: 
Dry Bulb,O F: 

Y 
5 

C 
7 
B 

I .L( '39 

I .3 I38 

1.2 I36 

I .z I32 

1.3 131 



. .  

. .  

. . .  



METHOD 6 SULFUR DIOXIDE ANP 
m-m 
W 8 Q  
DO- n 

'itrant, Vt, ml 
3rd 

Titration 

YTICAL DATA 

Average 

8-05 

(5< 80 

L 0.5 
0, 7 5  

STANDARDIZATION OF TITRANT 
Volume &%)* of Titrant 

Titrant Used B;ataa 1 ZO-L ml 
Normality of H2S04 Standard d,p.o/@ 2 22, LZ mi 
Volume of Standard cc( 3 Z0,5 ml 

CONTROL SAMPLE ANALYSIS 
- Volume 

of Titrant 

Normality 
of Titrant 

Run Total Sample 
Aliquot Volume 

of SamDle Number 
I 

BLANK 

AUDIT NO. 

Volume of 
1 st 2nd 

Titration I Titration 
I 

0.90 0. 80 

"-i" 

1 

Signature of Analyst: PZ,~/& Signature of , e v i e w e r : & w  



Appendix C 

Analyzer Data 



i 

E 
0 .- 
I A 



O N N O X W  
~ O O I O O  

0 I-zv) 



E 
0 
nr 
.- 
I 



4 
2 n 
z 
0 

3 E4 

3 

E 
4 u 
W u 



I; 





F 
a 

tj 
0 



10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 

9:33:27 
9:34:27 
9:35:27 
9:36:27 
9:37:27 
9:38:27 
9:39:27 
9:40:27 
9:41:27 
9:42:27 
9:43:27 
9:44:27 
9:45:27 
9:46:27 
9:47:27 
9:48:27 
9:49:27 
9:50:27 
9:51:27 
9:52:27 
9:53:27 
9:54:27 
9:55:27 
9:56:27 
9:57:27 
9:58:27 
9:59:27 

10:00:27 
10:01:27 
10:02:27 
10:03:27 
10:04:27 
10:05:27 

10/03/2000 10:06:27 

-0.04 
-0.05 
-0.04 
-0.04 
-0.05 
-0.04 
-0.05 
-0.04 
-0.04 
-0.04 
-0.05 
-0.04 
-0.04 
-0.04 
-0.05 
-0.04 
-0.04 
-0.04 
-0.04 
-0.04 
-0.05 
-0.04 
-0.04 
-0.04 
-0.04 

-0.04 
17.08 
86.1 

93.91 
89.12 
37.03 

0.96 
0.44 

-0.04 

Run 1 Start NOX 
10/03/2000 10:07:27 1.77 
10/03/2000 10:08:27 3.98 
10/03/2000 10:09:27 4.52 
10/03/2000 10: 10:27 2.99 
10/03/2000 10:11:27 2.78 
10/03/2000 10:12:27 5.28 
10/03/2000 10: 13:27 4.4 
10/03/2000 10:14:27 3.2 
10/03/2000 10:15:27 3 
10/03/2000 10:16:27 2.81 
10/03/2000 10:17:27 2.66 
10/03/2000 10:18:27 2.78 
10/03/2000 10: 1927 2.97 
10/03/2000 10:20:27 2.95 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.04 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.06 
0.06 
0.06 
0.05 
0.05 
0.05 

0.07 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

899.33 
898.71 
813.34 
613.76 
612.5 

582.33 
343.65 
321.86 
321.64 
321.79 
321.36 
121.18 

5.06 
12.17 

693.23 
899.6 

903.04 
904.4 

862.69 
626.09 
612.55 
600.36 
363.19 
321.88 
142.13 

5.32 
8.35 

33.36 
4.5 

4.56 
4.55 
4.45 
4.55 

63.15 
co 

103.57 
31.04 

50.2 
111.01 
99.99 

24.29 
36.24 
47.51 
68.29 
118.1 

256.99 
438.31 
359.94 

84.54 



10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10103/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
1 0103/2OOO 
10103/2000 
10/03/2000 
10/03/2000 
10103/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 

10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 

P+ 

10:21:27 
10:22:27 
10:23:27 
10:24:27 
10:25:27 
10:26:27 
10:27:27 
10:28:27 
10:29:27 
10:30:27 
10:31:27 
10:32:27 
10:33:27 
10:34:27 
10:35:27 
10:36:27 
10:37:27 
10:38:27 
10:39:27 
10:40:27 
10:41:27 
10:42:27 
10:43:27 
10:44:27 
10:45:27 
10:46:27 
10:47:27 
10:48:27 
10:49:27 
10:50:27 
10:51:27 

10: 52:27 
10:53:27 
10:54:27 
10:55:27 
10:56:27 
10:57:27 
10:58:27 
10:59:27 
11:00:27 
11:01:27 
11:02:27 
11:03:27 
11:04:27 
11 :05:27 
11:06:27 
11 :07:27 
11 :08:27 

E d  

2.81 
2.74 
2.91 
2.72 
2.52 
2.08 

2.1 
2.1 

1.86 
1.69 
1.43 
1.32 
3.36 
8.95 

10.94 
2.97 

1.5 
1.71 
1.79 
1 .82 
2.12 
2.95 

15.49 
12.87 

1.67 
3.54 

14.04 
4.86 
2.05 

8.6 
9.88 
4.1 

7.68 
7.26 
7.51 
7.16 
8.53 

7 
6.4 

6.66 
6.74 
6.56 

5.4 
4.82 
3.23 
2.33 
2.29 
2.43 
2.36 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

302.08 
351.92 
262.69 
332.79 
136.16 
164.99 
191.94 
165.78 
100.79 
148.07 
166.24 
131.12 
109.7 
35.31 

110.89 . 
131.22 
160.02 
211.42 
138.74 
120.64 
11 3.46 
92.22 
34.22 
70.81 
65.95 
34.31 
40.29 
60.84 
42.77 
13.12 
10.63 
130.7 
10.47 
15.16 
20.93 
25.76 
92.34 
25.41 
14.16 
12.45 
11.88 
11.54 
12.28 
37.71 
66.2 

57.98 
44.07 
43.52 
47.06 



10/03/2000 16:10:48 
10/03/2000 16:11:48 
10/03/2000 16:12:48 
10/03/2000 16:13:48 
10/03/2000 16:14:48 
10/03/2000 16:15:48 
10/03/2000 16:16:48 
10/03/2000 16:17:48 
10/03/2000 16:18:48 
10/03/2000 16:19:48 
10/03/2000 16:20:48 
10/03/2000 16:21:48 
10/03/2000 16:22:48 
10/03/2000 16:23:48 
10/03/2000 16:24:48 
10/03/2000 16:25:48 
10/03/2000 16:26:48 
10/03/2000 16:27:48 
10/03/2000 16:28:48 

Run 1 NOX 
10/03/2000 16:29:48 
10/03/2000 16:30:48 
10/03/2000 16:31:48 
10/03/2000 16:32:48 
10/03/2000 16:33:48 
10/03/2000 16:34:48 
10/03/2000 16:35:48 
10/03/2000 16:36:48 
10/03/2000 16:37:48 
10/03/2000 16:38:48 
10/03/2000 16:39:48 
10/03/2000 16:40:48 
10/03/2000 16:41:48 
10/03/2000 16:42:48 
10/03/2000 16:43:48 
10/03/2000 16:44:48 
10/03/2000 16:45:48 
10/03/2000 16:46:48 
10/03/2000 16:47:48 
10/03/2000 16:48:48 
10/03/2000 16:49:48 
10/03/2000 16:50:48 
10/03/2000 16:51:48 
10/03/2000 16:52:48 
10/03/2000 16:53:48 
10/03/2000 16:54:48 
10/03/2000 16:55:48 
10/03/2000 16:56:48 
10/03/2000 16:57:48 

1.4 
1.61 
1.7 
1.6 
1.49 
0.39 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0 
0.01 
0.01 
0.01 
0.26 

2.3 
3.3 
2.93 
2.19 
1.02 
1.61 
1.36 
1.32 
1.99 
7.91 
5.1 
2.05 
1.51 
1.5 
1.58 
1.55 
1.34 
1.34 
1.5 
1.44 
1.63 
1.92 
4.48 
6.08 
4.52 
4.16 
3.91 
9.66 
26.26 

-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.04 
-0.01 
-0.01 
-0.01 
-0.01 

-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 

222.73 
218.8 
231.93 
256.84 
165.53 
3.57 
38.54 
776.3 
873.44 
865.38 
673.6 
612.88 
607.12 
397.02 
328.97 
303.17 
32.38 

1 
102.68 

co 
338.97 

494 
322.24 
246.26 
206.8 
177.02 
185.94 
213.6 
94.82 
19.44 
143.54 
130.02 
99.85 
121.03 
114.37 
82.59 

117.87 
93.68 
62.08 
49.35 
37.43 
13.12. 
8.61 
8.2 
8.56 
8.01 
7.94 
44.49 

82.45 



10/03/2000 16:58:48 
10/03/2000 16:59:48 
10103/2000 17:00:48 
10/03/2000 17:01:48 
10/03/2000 17:02:48 
10/03/2000 17:03:48 
10/03/2000 17:04:48 
10/03/2000 17:05:48 
10/03/2000 17:06:48 
10/03/2000 17:07:48 
10/03/2000 17:08:48 
10/03/2000 17:09:48 
10/03/2000 17:10:48 
10/03/2000 17:11:48 
10/03/2000 17: 12:48 
10/03/2000 17:13:48 
10/03/2000 17:14:48 
10/03/2000 17:15:48 
10/03/2000 17:16:48 
10/03/2000 17:17:48 
10/03/2000 17:18:48 
10/03/2000 17:19:48 
10/03/2000 17:20:48 
10/03/2000 17:21:48 
10/03/2000 <7:22:48 
10/03/2000 17:23:48 
10/03/2000 17:24:48 
10/03/2000 17:25:48 
10/03/2000 17:26:48 
10/03/2000 17:27:48 
10/03/2000 17:28:48 
10/03/2000 17:29:48 
10/03/2000 17:30:48 
10/03/2000 17:31:48 
10/03/2000 17:32:48 
10/03/2000 17:33:48 
10/03/2000 172448 
10/03/2000 17:35:48 
10/03/2000 17:36:48 
10/03/2000 1727148 
10/03/2000 17:38:48 
10/03/2000 17:39:48 
10/03/2000 17:40:48 
10/03/2000 17:41:48 
10/03/2000 17:42:48 
10/03/2000 17:43:48 
10/03/2000 17:44:48 
10/03/2000 17:45:48 
10/03/2000 17:46:48 

3.17 
3.61 
7.34 
5.69 
5.46 
5.32 
4.96 
5.21 
5.09 
4.31 
4.61 
4.77 
4.94 
5.39 
5.92 
8.12 
5.86 
5.22 
5.48 
5.7 

5.53 
5.21 
5.16 
4.31 

1.9 
1.35 
1.22 
1.41 
1.54 
1.59 
1.6 

1.67 
1.69 

1.6 
1.55 
1.54 

1.6 
1.47 
1.57 
1.53 
1.42 
2.48 
3.65 
2.53 
2.28 
1.91 
4.32 
6.76 
2.26 

-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 

61.34 
31 6 5  

8 
5.96 
5.96 
5.97 
5.95 
5.52 
4.97 
4.18 
3.97 
4.76 
8.16 

18.62 
22.06 . 

16.84 
11.67 
9.18 
8.35 
7.18 
7.31 
6.95 
6.36 
5.99 
6.75 
6.97 
6.97 
6.97 

7.1 
7.97 
7.94 
7.96 
7.98 
7.96 
7.98 
7.96 
7.96 
7.96 
7.82 
7.09 

66.78 
164.18 

48.26 

156.98 
89.61 
55.41 
81.46 
70.37 
28.46 



10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 

17147~40 
17:40:40 
17:49:40 
17:50:40 
17:51:40 
175240 
17:53:40 
1754148 
17:55:40 
17:56:40 
17:57:40 
17:50:40 
17:59:40 
10:00:40 
10:01:40 
10:02:48 
10:03:40 
10:04:48 
10:05:40 
10:06:40 
18:07:48 
10:00:40 
10:09:40 
10:10:40 
10:11:40 
10:12:40 
1011 3140 
10:14:48 
10:15:40 
18:16:40 
10: 17~40 
10:10:40 
10:19:40 
10:20:40 
1021 :40 
10:22:40 
10:23:40 
10:24:48 
10:25:40 
10:26:40 
it3:27:4a 
10:20:40 
10:29:40 
10:30:40 
10:31:40 
10:32:40 
10:33:40 
10:34:40 
18:35:40 

1.07 -0.01 20.94 
1.76 -0.01 19.53 
1.90 -0.01 17 
2.01 -0.01 16.04 
1.04 -0.01 15.49 
1.76 -0.01 15.29 
1.77 -0.01 13.04 
1.50 -0.01 12.96 
1.43 -0.01 12.16 
1.4 -0.01 11 

1.46 -0.01 11.50 
1.63 -0.01 10.05 
1.37 -0.01 11.43 
1.76 -0.01 11.49 
1.70 -0.01 10.97 
1.67 -0.01 9.96 
1.66 -0.01 10.15 
1.64 -0.01 9.96 
1.45 -0.01 0.02 
1.55 -0.01 9.47 
1.61 -0.01 7.90 
1.53 -0.01 7.97 
1.6 -0.01 7.97 
1.6 -0.01 7.97 

1.52 -0.01 7.95 
1.58 -0.01 0.79 
1.77 -0.01 8.31 
1.7 -0.01 0.46 
1.7 -0.01 7.97 

1.74 -0.01 7.96 
1.54 -0.01 7.31 
1.25 -0.01 6.96 
1.15 -0.01 6.96 
1.06 -0.01 6.90 
1.01 -0.01 6.96 

1.1 -0.01 6.97 
1.01 -0.01 6.95 

1 -0.01 6.96 
1 -0.01 6.63 

0.97 -0.01 7.11 
10.45 -0.01 30.76 
9.56 -0.01 94.75 
2.74 -0.01 139.35 
3.59 -0.01 157.04 
3.72 -0.01 109.04 
4.07 -0.01 163.5 
3.53 -0.01 326.35 
2.34 -0.01 337.33 
1.02 -0.01 211.91 



10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 
10/03/2000 

i8:36:4a 
18:37:4a 
1 a:38:48 
i8:39:4a 
i8:40:4a 
ia:41:4a 
18:42:4a 
ia:43:4a 
i8:44:4a 
1 a:45:4a 
i8:46:4a 
1 a:47:4a 
ia:48:4a 
i a:49:4a 
ia:50:48 

ia:52:4a 
ia:53:4a 
ia:54:4a 
ia:55:48 
ia:56:4a 
ia:57:4a 
ia:5a:4a 
i a:59:4a 

i9:02:4a 

18:51:48 

19:00:48 
19:01:48 

19:03:48 
19:04:48 
19:05:48 
i9:06:4a 
19:07:4a 
ig:oa:48 

ig: io:4a 

is:i2:4a 

19:09:48 

19:11:48 

19: 13:48 
19:14:48 
19:15:48 
19:16:48 
19:17:48 

19:19:48 
i 9 : i  a:48 

i0103nooo is:20:4a 
10/03/2000 19:21:48 
10/03/2000 19:22:48 
10/03/2000 19:23:48 
10/03/2000 19:24:48 

1.62 
1.35 
1.35 
2.91 
4.56 
3.65 
2.54 
2.23 
2.96 

10.43 
3.92 
3.79 
3.61 
3.55 
3.68 
3.59 
3.42 
3.61 
3.45 
3.12 
2.34 
1.67 
1.62 
2.4 

3.99 
1.25 
1.27 
1.53 
1.44 
1.48 
1.6 

1.65 
1.71 

1.98 
1.62 
1.55 

2 
2.27 
2.52 
1.95 
2.88 
2.43 
6.88 
2.15 
7.66 

10.2 

4.28 

2.08 

8.99 

-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
4.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 

180.47 
215.78 
207.44 

62.58 
16.5 

65.94 
176.92 
182.34 

113.21 
39.47 
50.25 
88.94 

274.27 . 
373.25 
305.05 

161.12 
167.28 
303.78 
410.54 
313.53 
159.58 
20.74 

156.42 
161.79 

131.17 
81.43 
151.8 

162.47 
173.37 

207.78 
103.82 
69.42 

123.46 
77.78 

101.85 
169.84 
62.53 
43.43 
41.37 
27.83 
32.75 
33.92 
31.77 

zoa.78 

251.85 

317.83 

142.18 

137.88 

71.48 



10/03/2000 19:25:48 
10/03/2000 19:26:48 
10/03/2000 19:27:48 
10/03/2000 19:28:48 

10/03/2000 19:29:48 
10/03/2000 19:30:48 
10/03/2000 19:31:48 
10/03/2000 19:32:48 
10/03/2000 19:33:48 
10/03/2000 19:34:48 
10/03/2000 19:35:48 
10/03/2000 19:36:48 
10/03/2000 19:37:48 
10/03/2000 19:38:48 
10/03/2000 19:39:48 
10/03/2000 19:40:48 
10/03/2000 19:41:48 
10/03/2000 19:42:48 
10/03/2000 19:43:48 
10/03/2000 19:44:48 
10/03/2000 19:45:48 
10/03/2000 19:46:48 
10/03/2000 19:47:48 
10/03/2000 19:48:48 
10/03/2000 19:49:48 
10/03/2000 19:50:48 
10/03/2000 19:51:48 
10/03/2000 19:52:48 
10/03/2000 19:53:48 
10/03/2000 19:54:48 
10/03/2000 19:55:48 
10/03/2000 19:56:48 

AucrcyEnd 

4.02 -0.01 
5.54 -0.01 
9.24 -0.01 
9.62 -0.01 

8.72 -0.01 
2.07 -0.01 
0.01 -0.01 

0 -0.01 
0 -0.01 
0 -0.01 
0 -0.01 
0 -0.01 
0 -0.01 
0 -0.01 
0 -0.01 
0 -0.01 
0 -0.01 
0 -0.01 
0 -0.01 
0 -0.01 

0.75 -0.01 
16.1 -0.01 
81.35 0 
95.23 0 
95.09 0 
71.6 0 
52.56 -0.01 
50.05 -0.01 
16.19 -0.01 
0.21 -0.01 
0.12 -0.01 
1.62 -0.01 

3.2 

34.84 
22.24 
19.74 
26.62 
77.5 
40.26 
2.99 
0.94 
0.93 

133.87 
844.51 
869.89 
872.03 
830.36 
620.64 
608.92 
477.09 
329.39 
312.37 
41.1 
0.93 
28.14 
162.72 
1.63 
-0.06 
-0.07 
0.92 
0.93 
0.92 
0.94 
0.92 
11.61 
106.57 

i 



Run 2 Start NOX 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 

8:00:54 
8:01:54 
8:02:54 
8:03:54 
8:04:54 
8:05:54 
8:06:54 
8:07:54 
8:08:54 
8:09:54 
8:10:54 
8:11:54 
8:12:54 
8:13:54 
8:14:54 
8:15:54 
8:16:54 
8:17:54 
8:18:54 
8:19:54 
8:20:54 
8:21:54 
8:22:54 
8:23:54 
8:24:54 
8:25:54 
8:26:54 
8:27:54 
82854 
8:29:54 
8:30:54 
8: 3 1 :54 
8:32:54 
8:33:54 
8:34:54 
8:35:54 
8:36:54 
8:37:54 
8:38:54 
8:39:54 
8:40:54 
8:41:54 
8:42:54 
8:43:54 
8:44:54 
8:45:54 
8:46:54 
8:47:54 

2.99 
3.3 

2.91 
2.42 
2.13 
1.77 
1.42 
1.22 
1.01 
0.9 

2.56 
4.47 
2.34 
4.45 
5.27 
3.65 
3.27 
3.01 
2.94 
2.57 
1.39 
1.11 

1 
1.2 

1.36 
1.29 
1.21 
1.66 
4.6 
4.8 

1 
0.72 
0.66 
0.66 
0.73 
0.82 
0.83 
0.94 
1.11 
1.45 
1.77 
2.43 
10.2 
5.83 

10.87 
17.85 
10.89 
2.98 

co 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

71.76 
63.93 

75.6 
81.53 
78.54 

117.42 
90.15 
79.97 
79.35 
56.22 
21.68 
58.17 

128.05 
102.63 
32.49 
25.19 
63.59 

162.33 
288.95 
281.73 
243.78 
152.87 
96.73 
94.54 

136.06 
196.66 
222.75 
152.26 
46.08 

179.91 
227.91 
264.45 
249.98 
215.88 
190.05 
165.1 

128.68 
177.95 
192.53 
182.29 
160.74 

119.9 
67.14 

125.91 
28.13 
13.77 
53.47 
42.74 



10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10104/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 

8:48:54 
8:49:54 
8:50:54 
8:51:54 
8:52:54 
8:53:54 
8:54:54 
8:55:54 
8:56:54 
8:57:54 
8:58:54 
8:59:54 
9:00:54 
9:01:54 
9:02:54 
9:03:54 
9:04:54 
9:05:54 
9:06:54 
9:07:54 
9:08:54 
9:09:54 
9:10:54 
9:11:54 
9:12:54 
9:13:54 
9:14:54 
9:15:54 
9: 16:54 
9: 17:54 
9:18:54 
9:19:54 
9:20:54 
9:21:54 
9:22:54 
9:23:54 
9:24:54 
9:25:54 
9:26:54 
9:27:54 
9:28:54 
9:29:54 
9:30:54 
9:31:54 
9:32:54 
9:33:54 
9:34:54 
9:35:54 
9: 36: 54 

11.94 
14.34 
11.39 
11.19 
8.48 
7.06 
7.04 
7.62 
6.86 
6.48 
6.24 
6.05 

6 
6.15 
5.96 

5.4 
5.34 
5.06 
5.36 
5.38 
5.28 
5.29 

5.4 
5.18 
5.11 
5.44 
5.25 
4.19 
3.05 
3.86 
6.81 
2.26 
1.62 

1.5 
1.42 
1.22 
1.12 
1.12 
1.12 
1.23 
1.22 
1.12 
1.12 
1.15 
1.83 
2.25 
1.77 
1.43 
1.42 

0.01 13.11 
0.01 12.14 
0.01 20.72 
0.01 63.25 
0.01 12.29 
0.01 8.3 
0.01 6.56 
0.01 5.89 
0.01 5.88 
0.01 5.06 
0.01 5.1 
0.01 5.17 
0.01 5.14 
0.01 5.81 
0.01 7.09 . 
0.01 11.28 
0.01 12.81 
0.01 13.11 
0.01 13.82 
0.01 14.85 
0.01 15.1 
0.01 15.44 
0.01 16.54 
0.01 14.46 
0.01 14.7 
0.01 15.09 
0.01 15.06 
0.01 35.26 
0.01 46.94 
0.01 44.03 
0.01 78.76 
0.01 92.32 
0.01 98.76 
0.01 105.77 

0 103.81 

0.01 63.85 
0 77.39 

0.01 85.09 
0.01 88.42 

0 103.34 
0 68.7 
0 106.78 
0 120.22 

0.01 14.15 
0.01 36.14 
0.01 165.54 
0.01 165.2 
0.01 156.18 

0.01 84.47 



10104ROOO 
10/04/2000 
10104R000 
10f04R000 
10/04/2000 
10104R000 
10104/2000 
10104/2000 
10/04/2000 
10104/2000 
lO104ROOO 
10/04R000 
10/04/2000 
10/04R000 
1 O/MR000 
10/04/2000 
10/04R000 
10104R000 
10104R000 
10/04/2000 
10/04/2000 

10104/2000 

10/04/2000 
10/04/2000 
10/04/2000 
10104/2000 
10/04/2000 
10/04R000 
10104/2000 
10104R000 
1010412000 
10/04/2000 
10104/2000 
10/04/2000 
10104/2000 
10/04/2000 
10/04/2000 
10104R000 
10/04/2000 
10104/2000 
10104R000 
10104/2000 
1010412000 
10104R000 
10104/2000 
10/04/2000 
10104/2000 

iomnooo 

&-YE 

9: 37: 54 
9:38:54 
9:39:54 
9:40:54 
9:41:54 
9:42:54 
9:43:54 
9:44:54 
9:45:54 
9:46:54 
9:47:54 
9:40:54 
9:49:54 
9 5 0 5 4  
9:51:54 
9 5 2 5 4  
9 5 3 5 4  
9:54:54 
9:55:54 
9 5 6 5 4  
957% 
9:58:54 
9:59:54 

10:00:54 
10:01:54 
10:02:54 
10:03:54 
10:04:54 
10:05:54 
10:06:54 
10:07:54 
10:08:54 
10:09:54 
10:10:54 
10:11:54 
10: 1254 
10:13:54 
10:14:54 
10:15:54 
10:16:54 
10:17:54 
10: 
10: 19:54 
10:20:54 
10:21:54 
10:22:54 
10:23:54 
10:24:54 

ind 

2.64 
3.72 

2.5 
2.22 
2.05 
1.95 
1.73 
1.85 
1.83 
2.3 

2.54 
2.87 

3.1 
2.74 
2.67 
1.82 
1.38 
1.27 
1.25 
1.05 
1.08 
1.04 

1.5 
3.5 

4.14 
6.9 

1.59 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
1.39 
2.61 
0.87 
0.03 
0.02 
0.02 
0.02 

11.97 
74.66 
84.61 
84.94 

85.1 
85.45 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 

100.22 
49.98 
23.57 

37 
57.17 

74.1 
193.41 
238.66 
264.87 
200.5 

303.66 
369.16 
374.46 
323.52 
258.54 
217.47 
170.68 
192.72 
208.32 
321.44 
287.23 
237.59 
220.56 

109.2 
68.86 

137.23 
25.01 

1.33 
233.9 

865.25 
873.58 
874.17 
811.41 
619.66 
614.25 
614.56 
262.14 

88 
302.7 

328.61 
87.47 

1.26 
1.23 
0.89 
0.14 
0.25 
0.12 
0.18 
0.19 



10104/2000 10:25:54 
10/04/2000 10:26:54 
10/04/2000 10:27:54 
10/04/2000 10:28:54 
10/04/2000 10:29:54 
10/04/2000 10:30:54 
10/04/2000 10:31:54 
10/04/2000 10:32:54 
10/04/2000 10:33:54 
10/04/2000 10:34:54 
10104R000 10:35:54 
10/04/2000 10:36:54 

10/04/2000 10:38:54 
10/04/2000 10:39:52 
10/04/2000 10:40:54 
10/04/2000 10:41:54 
10/M/2000 10:42:54 
10/04/2000 10:44:30 

Run 2 Start NOX 
10/04/2000 10:45:30 

10/04/2000 10:47:30 
10/04/2000 10:48:30 
10/04/2000 10:49:30 
10/04/2000 10:50:30 
10/04/2000 10:51:30 
10/04/2000 10:52:30 
10/04/2000 10:53:30 
10/04/2000 10:54:30 
10/04/2000 10:55:30 
10/04/2000 10:56:30 
10/04/2000 10:57:30 
10/04/2000 10:58:30 
10/04/2000 10:59:30 
10/04/2000 11:00:30 
10/04/2000 11 :01:30 
10/04/2000 11:02:30 
10/04/2000 11:03:30 
10/04/2000 11:04:30 
10/04/2000 11:05:30 
10/04/2000 11:06:30 
10/04/2000 11:07:30 
10/04/2000 11:08:30 
10104/2000 11 :09:30 
10/04/2000 11:10:30 
10/04/2000 11:11:30 
10/04/2000 11:12:30 
10/04/2000 11:13:30 

10/04/2000. 10:37:54 

io/04/2000 10:46:30 

87.92 
91.36 
88.96 
69.85 
47.58 
47.65 
48.72 
49.11 
35.41 
3.35 
0.01 
2.89 

59.22 
84.5 

89.98 
82.47 
19.08 
0.12 

0.3 

1.09 
0.95 
2.53 
4.34 

2.6 
3.56 
2.88 
2.12 
2.01 
1.86 
1.71 
1.71 
1.68 
1.68 

1.8 
1.45 
1.4 

1.48 
1.27 
0.9 

0.89 
1.11 
1.24 
2.45 
2.56 
0.93 
0.37 
0.32 
0.32 

0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 

0.04 
0.17 
0.14 

0.2 
0.14 
0.21 
0.13 
0.17 
1.11 
1.18 
1.22 
5.26 
1.18 
0.19 

0.2 
0.58 
1.23 
1.16 

0 89.42 
co 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.01 
0 

0.01 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

156.42 
147.98 
45.06 
58.15 
72.59 
66.05 
33.02 
57.27 
79.68 
108.2 

114.25 
109.75 
154.54 
176.84 
147.77 

161 
223.03 
223.73 
169.04 
99.98 
62.56 
26.09 
30.96 
28.48 
71.33 

115.27 
125.18 
176.78 
125.08 



10104/2000 11:14:30 
1010412000 11:15:30 
10104R000 11:16:30 
1OM)412000 11:17:30 
10/04/2000 11 :18:30 
10/0412000 11 : 19:30 
10/04/2000 11:20:30 
10/04/2000 11:21:30 
10/04/2000 11 :22:30 
10/0412000 11:23:30 
10/04/2000 11 :24:30 
10/04/2000 11:25:30 
10/04/2000 11:26:30 
10/0412000 11:27:30 
10/0412000 11:28:30 
10/0412000 11:29:30 
10/0412000 11:30:30 
1 0/04/2000 1 1 : 3 1 : 30 
10/0412000 11:32:30 
10/0412000 11 :33:30 
10/04/2000 11:34:30 
i0/04/2000 11:35:30 
10/0412000 11:36:30 
1010412000 11:37:30 
10/04/2000 11:38:30 
10/04/2000 11 :39:30 
10/04/2000 1 1 :40:30 
10/04/2000 11 :41:30 
10/04/2000 11:42:30 
10/04/2000 11:43:30 

10/04/2000 11:45:30 
10/04/2000 11 :46:30 
10/04R000 11:47:30 
10/04/2000 11:48:30 
10/04/2000 11:49:30 
10/04/2000 11:50:30 
10/04/2000 11:51:30 
10/0412000 11 :52:30 
1 0 / 0 4 ~ 0 0 0  11:53:30 
10/04/2WO 11 :54:30 
10/04/2000 11:55:30 
10/04/2000 11:56:30 
10/04/2000 11:57:30 
1010412000 11:58:30 
10/04/2000 1 1 :59:30 

10/04/2000 12:00:30 
10/04/2000 12:01:30 

10/04/2000 11:44:30 

h-y End 

0.63 
3.81 
7.85 
1.91 
0.71 
0.47 
0.44 
0.57 

1.3 
6.05 
8.36 
2.86 
3.48 
6.02 
2.12 
3.05 
6.43 

7 
6.4 

5.67 
5.36 
4.38 

4 
3.06 
3.06 
3.64 
2.32 
3.38 
2.88 
1.01 
0.79 
0.52 
0.51 
0.51 
0.59 
0.54 

0.5 
0.44 
0.44 
0.32 
0.32 
0.31 
0.32 
0.87 
2.02 
1.68 
2.2 

1.03 
2.4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

102.07 
34.6 
59.2 

77.80 
76.19 
94.56 
98.73 

109.95 
89.42 
18.23 
31.53 
46.48 

23.2 
29.88 
47.38 
27.73 

7.70 
8.98 

13.79 
16.36 
43.47 
14.44 
6.54 
6.21 
8.73 

66.97 
75.52 
33.53 
43.72 
69.96 
66.81 
54.64 
69.33 
82.75 

105.83 
105.09 
101.05 
78.25 
80.62 
68.78 
49.61 
33.39 
28.49 
10.37 
17.33 
57.13 
74.1 

62.17 
27.57 



10/04/2000 12:02:30 

10/04/2000 12:04:30 

10/04/2000 12:06:30 
10/04/2000 12:07:30 
10/04/2000 12:08:30 
10/04/2000 12:09:30 
10/04/2000 12:10:30 
10/04/2000 12:11:30 
10/04/2000 121230 
10/04/2000 12:13:30 
10/04/2000 12:14:30 
10/04/2000 12:15:30 
10/04/2000 12:16:30 
10/04/2000 121 7:30 
10/04/2000 12:18:30 
10/04/2000 12:19:30 
10/04/2000 12:20:30 
10/04/2000 12:21:30 
,10/04/2000 12:22:30 
10/04/2000 12:23:30 
10/04/2000 12:24:30 
10/04/2000 122530 
10/04/2000 12:26:30 
10/04/2000 12:27:30 
10/04/2000 12:28:30 
10/04/2000 12:29:30 
10/04/2000 12:30:30 
10/04/2000 12:31:30 
10/04/2000 123230 
10/04/2000 12:33:30 
10/04/2000 12:34:30 
10104/2000 12:35:30 
10/04/2000 12:36:30 
10/04/2000 12:37:30 
10/04/2000 12:38:30 
10/04/2000 12:39:30 
10/04/2000 12:40:30 
10/04/2000 12:41:30 
10/04/2000 124230 
10/04/2000 12:43:30 
10/04/2000 12:44:52 

10/04/2000 12:03:30 

10/04/2000 12:05:30 

1.54 
-0.04 
-0.19 
-0.19 
-0.19 
-0.19 
-0.19 
-0.19 
-0.19 
4.96 

57.78 
75.28 
75.83 
77.21 
77.62 
78.43 
87.43 
99.78 

98.7 
94.4 
93.9 

93.74 
93.69 
93.58 
97.56 
98.8 

90.79 
90.6 

49.81 
1.03 
0.05 

-0.05 
-0.09 
-0.09 
-0.09 
-0.09 
-0.09 
-0.09 
-0.17 
0.46 
9.45 

10.32 
8.06 

Run 3 Start NOX 
10/04/2000 12:45:52 8.32 
10/04/2000 12:46:52 7.33 
10/04/2000 12:47:52 6.34 
10/04/2000 12:48:52 7.3 
10/04/2000 12:49:52 7.02 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.01 

10.39 
0.82 

492.54 
891.43 
870.71 
864.93 
248.15 

1.42 
1.07 
0.71 
-0.08 
0.17 
0.08 
0.04 
0.08 
0.08 
0.08 
0.07 

0.2 
0.03 
0.17 
0.04 
0.03 
0.07 
0.07 

-0.11 
0.08 
3.82 

570.02 
808.45 
810.71 
805.59 
836.62 
854.57 
155.94 

1.74 
3.43 

569.02 
868.41 
683.33 

29.8 
15.28 
23.86 

co 
0.01 52.26 
0.01 18.66 
0.01 10.3 
0.01 8.73 
0.01 7.46 



10/04/2000 12:50:52 
10/04/2000 12:51:52 
10/04/2000 12:52:52 
10/04/2000 12:53:52 
10/04/2000 12:54:52 
10/04/2000 12:55:52 
10/04/2000 12:56:52 
10/04/2000 125752 
10/04/2000 12:58:52 
10/04/2000 12:59:52 
10/04/2000 13:00:52 
10/04/2000 13:01:52 
10/04/2000 13:02: 52 
10/04/2000 13:03:52 
10/04/2000 13:04:52 
10/04/2000 13:05:52 
10/04/2000 13:06:52 
10/04/2000 13:07:52 
10/04/2000 13:08:52 
10/04/2000 13:09:52 
10/04/2000 13:10:52 
lb/04/2000 13:11:52 
10/04/2000 13:12:52 
10/04/2000 13:13:52 
10/04/2000 13:14:52 
10/04/2000 13:15:52 
10/04/2000 13:16:52 
10/04/2000 13:17:52 
10/04/2000 13:18:52 
10/04/2000 13:19:52 
10/04/2000 13:20:52 
10/04/2000 13:21:52 
10/04/2000 13:22:52 
10/04/2000 132352 
10/04/2000 13:24:52 
10/04/2000 13:25:52 
10/04/2000 13:26:52 
10/04/2000 13:27:52 
10/04/2000 13:28:52 
10/04/2000 132952 
10/04/2000 13:30:52 
10/04/2000 13:31:52 
10/04/2000 13:32:52 
10/04/2000 13:33:52 
10/04/2000 13:34:52 
10/04/2000 13:35:52 
10/04/2000 132652 
10/04R000 13:37:52 
10/04/2000 13:38:52 

5.58 
5.36 
5.29 
5.84 
5.28 
7.81 
8.79 

11.92 
4.1 

3.44 
3.24 
4.91 
3.61 
1.85 
3.08 
2.38 
1.19 
0.77 
1.05 
6.47 
4.98 
2.13 
2.12 
2.21 
7.85 
5.6 

2.83 
2.39 
2.34 
2.23 

2.3 
2.38 
2.42 
2.11 
1.79 
2.48 
1.69 
0.86 
0.74 
0.87 
2.22 
7.04 
6.73 
8.21 
2.37 
1.28 
1.52 
1.41 
1.33 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0 
0.01 
0.01 

0 
0 
0 
0 
0 
0 

0.01 
0 
0 
0 
0 

0.01 
0 
0 
0 

0.01 
0 
0 
0 

0.01 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8.05 
10.51 
11.15 
17.75 
65.19 
33.08 
23.83 
24.25 

27.5 
28.77 
78.93 

107.31 
121.87 
143.19 

100.7 
103.97 
152.99 
273.18 
251.14 

50.96 
104.8 

110.73 
74.77 
60.27 

33.7 
30.25 
42.68 

43.5 
65.53 

104.86 
150.95 
110.44 
66.62 

234.46 
116.69 
200.68 
210.86 
273.48 
282.42 
212.32 
109.07 

14.9 
8.4 

59.28 
86.05 

156.73 
233.71 
246.61 
315.66 



10/04/2000 13:39:52 
10/04/2000 13:40:52 
10/04R000 13:41:52 
10/04/2000 13:42:52 
10104/2000 13:43:52 
10/04/2000 13:44:52 
10/04/2000 13:45:52 
10/04/2000 13:46:52 
10/04R000 13:47:52 
10/04/2000 13:48:52 
10/04/2000 13:49:52 
10/04/2000 13:50:52 
10/04R000 13:51:52 
10104R000 13:52:52 
10/04R000 13:53:52 
10/04/2000 13:54:52 
10/04/2000 13:55:52 
10/04/2000 13:56:52 
10/04/2000 13:57:52 
10104/2000 13:58:52 
10/04/2000 13:59:52 
10/04/2000 14:00:52 
10/04/2000 14:01:52 
10/04/2000 14:02:52 
10/04/2000 14:03:52 
1010412000 14:04:52 
10/04/2000 14:05:52 

10104/2000 14:06:52 
10/04/2000 14:07:52 
10/04/2000 14:08:52 
10104ROOO 14:09:52 
10/04/2000 14:10:52 
10104R000 14:11:52 
10/04ROOO 14:12:52 
10/04/2000 14:13:52 
10104R000 14: 14:52 
10/04/2000 14:15:52 
10104R000 14:16:52 
10/04R000 14:17:52 
10/04/2000 14:19:40 
10/04/2000 14:20:40 
10/04/2000 14:21:40 

,g'. 1 4 v Y  

1.55 
1.6 

1.67 
2.04 
2.22 
2.45 
7.85 

13.65 
3.64 
1.27 
2.23 

10.83 
17.13 
11.07 
11.76 
11.62 
12.99 

8.6 
7.87 
6.36 
5.26 
5.34 
6.44 
6.11 
4.41 
4.58 
1.75 
4.8 

0 
-0.13 
-0.19 
-0.19 
-0.19 
0.92 

55.92 
88.69 
90.11 
91.26 
80.62 
12.98 
0.33 
2.26 

3.5 
Run 3 NOX 
10104R000 14:22:40 4.02 
10104R000 14:23:40 2.68 
10/04/2000 14:24:40 2.66 
10/04/2000 142540 5.13 
10/04/2000 14:26:40 3.95 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0.01 
0.01 
0.01 
0.01 
0.01 

0 
0 
0 
0 

372.27 
317.74 
267.81 
278.83 
347.09 
200.47 

56.9 
52.06 

171.55 
244.64 
188.82 
43.76 

21.6 
15.26 

17 
14.15 
46.97 
23.14 
14.61 
12.32 
11.11 
9.74 
9.45 
9.06 

11.35 
61.67 

11 8.64 
104.1 

1.72 
1.02 

356.43 
869.25 
869.39 

740.8 
34.32 

0.93 
0.83 
0.08 
0.61 
1.08 

57.31 
142.75 

42.1 
co 

0 102.36 
0 129.08 
0 86.21 
0 47.03 
0 46.53 



10/04/2000 14:27:40 
10/04/2000 14:28:40 
10/0412000 14:29:40 
10/04/2000 14:30:40 
10/04/2000 14:31:40 
10/04R000 14:32:40 
10104R000 14:33:40 
10/04/2000 14:34:40 
10/04R000 14:35:40 
10/04/2000 14:36:40 
10/04/2000 14:37:40 
10/04/2000 14:38:40 
10/04/2000 14:39:40 
10/04/2000 14:40:40 
10/04/2000 14:4 1 :40 
10/04/2000 14:42:40 
10/04/2000 14:43:40 
10/04/2000 14:44:40 
10/04/2000 14:45:40 
10/04/2000 14:46:40 
10/04/2000 14:47:40 
10/04/2000 14:48:40 
10/04/2000 14:49:40 
10/04/2000 14:50:40 
10/04/2000 14:51:40 
10/04/2000 14:52:40 
10/04R000 14:53:40 
10/04/2000 14:54:40 
10/04/2000 14:55:40 
10/04/2000 14:56:40 
10/04/2000 14:57:40 
10/04/2000 14:58:40 
10/04/2000 14:59:40 
10/04/2000 15:00:40 
10/04/2000 1501 :40 
10/04/2000 15:02:40 
10/04/2000 15:03:40 
10/04/2000 15:04:40 
10/04/2000 15:05:40 
10/04/2000 15:06:40 
10/04/2000 15:07:40 
10/04R000 15:08:40 
10/04/2000 15:09:40 
10/04/2000 1 5: 10:40 
10/04/2000 15:11:40 
10/04R000 15:12:40 
10/04/2000 15:13:40 
10/04/2000 15:14:40 
10104R000 15:15:40 

3.6 
2.66 
2.01 
2.25 
2.41 
2.36 
2.09 
2.39 
1.62 
1.47 
0.91 
0.78 
0.62 
0.77 
0.81 
1.44 
5.58 
6.54 
7.74 

16.22 
5.54 
5.14 
6.39 
6.14 
5.08 
5.69 
5.39 
5.91 
6.98 
6.65 
5.26 
4.75 
5.87 
6.54 
9.34 

16.07 
1.48 
1.31 
1.36 
1.01 
0.81 
0.83 
1.17 
1.59 
1.6 

1.75 
4.29 
8.09 

13.73 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

38.14 
108.78 
206.05 
249.71 
184.63 
159.7 

262.44 
394.78 
449.89 
396.37 
289.74 
265.58 
279.13 
241.59 
292.94 
275.78 

97.55 
26.38 
14.28 
11.48 
8.67 
6.64 
6.39 
5.81 
5.01 
4.77 

4.4 
4.58 
5.16 
4.17 
3.63 
4.01 
3.92 
4.1 

6.31 
70.22 
79.81 

104.25 
147.98 
222.77 
173.86 
338.39 
224.19 
142.41 
153.41 
199.95 
76.72 
19.51 
10.42 



10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
j0/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10104/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 
10/04/2000 

15:16:40 
15:17:40 
15: 18:40 
15:19:40 
15:20:40 
15:21:40 
15:22:40 
15:23:40 
15:24:40 
15:25:40 
15:26:40 
15:27:40 
15:28:40 
15:29:40 
15:30:40 
15:31:40 
15:32:40 
15:33:40 
15:34:40 
15:35:40 
15:36:40 
15:37:40 
15:38:40 
15:39:40 
15:40:40 
15:41:40 
15:42:40 
15:43:40 
15:44:40 
15:45:40 
15:46:40 
15:47:40 
15:48:40 
15:49:40 
15:50:40 
15:51:40 
15:52:40 
15:53:40 
15:54:40 
15:55:40 
15:56:40 
15:57:40 
15:58:40 
15:59:40 
16:00:40 
16:01:40 
16:02:40 
16:03:40 
16:04:40 

14.33 
12.71 
10.66 
9.41 

10.34 
6.62 
4.5 

4.44 
4.66 
4.38 
4.09 
5.09 
8.55 
6.73 
5.65 
6.61 
7.42 
2.79 
3.21 
3.05 
3.23 
3.57 
3.48 
2.81 
2.24 
2.29 

1.8 
1.13 
0.9 

2.96 
5.56 
2.54 

1.6 
1.41 
1.31 
1.35 
1.53 
4.01 
4.59 
2.22 
2.28 
2.15 
2.1 
1.8 

1.51 
1.54 
1.52 
1.75 
1.76 

0 8.95 
0 9.18 
0 17.59 
0 29.55 
0 66.21 
0 22.37 
0 10.72 

0 6.01 
0 5.52 
0 5.76 
0 9.15 
0 73.67 
0 111.02 
0 95.18 
0 65.19 
0 32.5 
0 77.58 
0 93.55 
0 109.49 
0 226.64 
0 292.95 
0 278.17 
0 220.99 
0 206.4 
0 231.99 
0 263.3 
0 263.46 
.O 219.23 
0 24.24 
0 102.53 
0 198.53 
0 166.99 
0 144.6 
0 162.25 
0 196.34 
0 201.7 
0 69.85 
0 32.15 
0 34.05 
0 66.59 
0 125.86 
0 192.06 
0 276 
0 281.12 
0 312.21 
0 371.12 
0 382.28 
0 295.58 

0 7.48 

. 



10/04/2000 16:05:40 
10/04/2000 16:06:40 
10/04/2000 16:07:40 
10/04/2000 16:08:40 
10/04/2000 16:09:40 
10/04/2000 16:10:40 
10/04R000 16:11:40 
10/04/2000 16: 1240 
10104R000 16:13:40 
10104R000 16: 14:40 
10104R000 16:15:40 
10104/2000 16:16:40 
10M4R000 16:17:40 
10104ROOO 16:18:40 
10104R000 16:19:40 
10/04/2000 16:20:40 
l O / M R O O O  16:21:40 

/%'ye End 

0.83 
0.65 
0.55 
0.57 
0.81 
2.8 

3.79 
3.4 

5.01 
7.66 
0.91 
0.59 
0.61 
0.76 
0.77 
0.65 
0.74 

3.8 

0 204.22 
0 193.42 
0 264.4 
0 259.75 
0 227.64 
0 100.98 
0 10.84 
0 6.22 
0 6.54 
0 85.94 
0 118.32 
0 137.55 
0 183.17 
0 174.54 
0 204.67 
0 152.61 
0 165.48 

132.4 



a=- 
4 2 P  
- INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION _-- 

Cylinder 
Y 

Sampling 

Eii:- 
Concefmatlon Calibration 

Error." 
% Of Span I % O f  S P M  

Q I -  I O 1  0 I -.I6 - . I6  . - 
i I Chart Oivislona 

Ca'.Gar I Direct I 1nje-n I Predicted by 
ppmor% I InGction 1 Through I Equation.' 

IO onnor I Syslsrn I- DkeclSy'tem I 

Correlation Coefficient = ,999 q 

Calculation concentration predicted by equatio using actual chart response 
obtaned from eacn calibrauon gas response. 

I 49.47 i (PP.CO.L I IO, 3 6 1  4q.3 es, YI 

cal. qas conc.. ppm - conc. predicted. PPm) x 100 ** Analyzer OJ. error, % ca. gas value = ( 
cal. gas value. ppm 

- 1.4 I -  

Acceptable limit = 5 2% of calibratron gas value ( 5  5% for THC) 

(Direct inject. gas conc. - System inject. gas conc-1 X 100 
Span value 

*** Sampling system bias = 

Acceptable limit 5 5% of span 

Minimum detectable limit = 2% of span or ppm or % (circle one) 

s*- s Average =- S -9- - 
Rise time to 9590 of response for high cal. gas injected through me system 
(return to zero after each injection): 

Precision, % scale 0 difference in dwt division response for hH0 repeated 

injections of the gas concentrations = - 3 % 
(Clock time = 1 

I I I I 



- (CD : I  6301) 
( I . O ~ J L  ) 

(Chan Oivision - b) - Pollutant, ppm/% = 
rn 

Correlaion Coefficient = . 940 

(Cal. gas mnc. - conc. predicted) x 100 ** Analyzer cal. error, % cal. gas value = 
Cal. gas value, pprn 

Acceptable limit = 5 2% of calibraon gas value ( 5 5% for THC) 

(Post-test cal. response - in td  cal. response) x 100 
Span value 

*** Drift. % Span = 

Acceptable limit 5 3% of span 
Mlnirnurn detectable limb = 2% of span or 
Mexrmurn zero drift = - % of span or - pprn or % (circle m e )  
Maxlmurn calibranon dntt = - 96 of span or - pprn or % (drde one) 

pprn or 46 (drde one) 

COMMENTS: Pretest or past-test (drde one) calibration used to 

\i -19 data.Post-testts used tf drift exceeds 1 - d  tf P a a e -  
I . . _ _ .  . . 



=-- 
JAP _O - ---- CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS 



=-.1 
2A% 0 

CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS --- - 

** Indicate whether time interval is from beginning of first time to beginning 
of second time or to end of second time (cirde one, or desaibe alternate). 



am- 
JOrS_o - --_ DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION 

Plant: ' V c u P e r '  5 7 C "  

Location: p4c. Ffvrr e Tw.'i 
Date: '0 - 4 -ou  
Operator: GGlq 
Project #: 
Time. Pretest: Post-test: 
Run #: 

J-6 L 0 . 0  0 I 

Parameter: SOZ, CQ, OZ,GO&HC 
Monitor: pp m or 96 - 
spanvalue: loo 
Chart Scale: 4% I 
Pbar, in. Hg.: 2 9 . b  j 
Ambient Temp., F: 

* Perform linear regression of pretest cal. gas concentration vs. chart divisions to 
determine me following equation: 

y = m x + b  x = PPrn y = chart divisions 
For Data Reduction: 

(Chart Dlvision - b) t (CD -.4 066 Pollutant, ppm/% = 
rn ( 1.006 1 

Conelaon Coeffident = y 

(Cal. gas conc. - conc. predicted) X 100 ** Analyrer cal. error, % cal. gas vdue - cal. gas value, ppm 
Acceptable limit = 5 2% of calibration gas value ( 5 5% for THC) 

(Post-test cal. response - initlal cal. response) x 100 
Span value 

*** DrR % Span = 

Acceptable limit I 3% of span 

Minimum detectable limit = 2% of span or 
M d m u m  zero drift 5 - %ofspanor- ppm or % (circle onel 
Maximum calibration drift = - % of span or - ppm or % (circle me) 

CObNENTS: Pretest or pwt-test (circle one) calibratlon used to quanfM0 

ppm or % (circle one) 

sample data Post-test Is used If drift exceeda ilmtts and If P d - t s r t  
gelds hlgher concentratlap. 



=m- 
3-0s -0 

CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS - --- - 

- (CD - I  (066 - (Chan Oivision - b) Pollutanf. oorn/% = 

Slop 7 0 

C f l i  



= m B  
~AExSz2 

CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS - --- - 

I 
I 

Pollutant. ppml% = (Chart Oivision - b) - - (CD - ,4 0% 1 
m ( 1.004- ) 

I 

** Indicate whether time interval is from beginning of first tlme to beginning 
of second time or to end of second time (&de one, or desaibe alternate). 

CalCufatedBv: GLW. \ b - 4 . t . >  



(Chart Division - b) - - (CD * 3 Pollutant. pprn/% = 
m ( I.co+ 1 

I Average ' 
Time** I Chan I Concentranon 
(24") 1 Division , 

Run # I  Comments 

I I 
' " $ 0  q s i  I z I i 5  

: 4 5 0  ' 0 0 0  I z I I s  1.65 d - ~ .  

I ( h a \ ?  ' 0 1 0  I 
I 
I 

3 J-A 



S I -  
X S L O p  _o 

CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS --_ - - 

I Average 
Run Time- I Chart 1 Concenrranon 
# ’ I (*4-Hr) 1 Divlsion I 

Location: g , , ~  vUL\,  4b1 Operator: G G4.r 

Date: 10-4 .c e Proled #: SC2, o c ‘  

Comments .. 

- (CD - i 4oc67) - (Chan Division - b) Pollutant onin/% = 

I I 
‘1’15 l l q  I 3 . S  ! - 2 0 2  
j r c l S  ( 1  3~ 1 + I 3 5  I 
l ‘ l ) j  \ I  CI I 4- I 3.r I 
I l l 4 5  “JJ I \, J I ‘ S O Y  I 
i I lis I 1 1.3 I i . o d  I 

I I I I 

z I 

I 
I 

I 



I 
I I I 

I I 
I I I 
I I I I 

I I I 1 I 

Perform linear regression of pretest cal. gas concentraon vs. chart divislons 10 
determine the following equatlon: 

y = m x + b  x = ppm y = chm divisions 
For Data ReducUon. 

(CD 6t  3b.j ) - - (Chart Division - b) 
m ( 809 qs/r 1 

~otiutant, ppmm = 

Correlatlon Coefficient = 

CaJculauon concentrauon predicted by equauo using actual chart response 
obtaned from each calrbrauon gas response. 

.q q 9'1 

Cal. qas conc.. ppm - conc. predicted. ppm) x 100 ( ** Analyzer ~ a l .  error, % ca. gas value = cal. gas value. ppm 
Acceptable limit = 5 2% of calibration gas value ( 5  5% for mc) 

(Direct inject gas conc. - System inject. gas conc.) x 100 
Span value 

*** Sampling system bias = 

Acceptable limit 5 5% of span 
Minimum detectable limit = 2% of span or ppm or % (arde one) 

Rise time to 95% of response for high caJ. gas injected through the system 

Precision, 46 scale = difference in chart division response for two repeated 
s Average =- S (return to zero after'each injection): - 9, s, 

injections of the gas concentrations = 
(Clodctlms - 1 

--a- % , 
'\ 



I I I I 1 I I 1 
Perform linear regression of pretest ca. gas concernahon vs. h a r t  divisions to 
determine the followng equanon: 

y = chart divisions y = m + b  x = PPm 
For Data Redurnon: 

- (CD - 1 - (Chan Division - b) Pollutant pprnm = 

Conelanon Coefficient = 

m ( 1 

(Cal. gas mnc. - conc. predicted) X 100 ** Analyzer cal. error, "/. ~ a l .  gas value = 
Cal. gas value, pprn 

Acceptable limit = I 2% of calibranon gas value ( 5 5% for THC) 

(Post-test cat. response - initial cal. response) x 100 
span value 

*** Drift. % span = 

Acceptable limit 5 3% of span 
Minimum detectable limit = 2% of span or 

Mradmumzeru drift = - % of span or- ppm or Yo (arde one) 
Maximurn calibration drift = - 46 of span or - ppm w % (circle one) 

. 

ppm or X (arde one) 

COMMENTS: Pretest or post-test (circle one) ~afibr;rt icn used to 
sample data. Post-te~tts used ll drift excaeds Ilrnlts Mdff P m a -  



--- JOEL -0 - ---- CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS 

I Average ' 

(24Hr) I Division I 
# i  I Chart Comments - t Concenrranon Run 

I 

- - (Chart Division - b) 
m 

Pollutant pprn/% = 

** Indicate whether time interval is from beginning of first time to beginning 

CalarlatedBy: cc, A ,  Date: ' 0 -  3 03 

of second Ulne or to end of second time (circle one, or describe alternate). 
- 



*-- 
2!2!!L _o 

CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS --_ - 

I Average I 

i Division I 
Run I Chart , 1 Concentration Comments .. # i (24-Hr) 

L- I 1627 j ~ . 3 ~  I \ I I 7 7  I ' 1635 l b f y !  \ I  1 9 7  I 

- (CD - 1 
( 1 

- (Chan Division - b) 
m 

Pollutant, ppm/% = 

44 Indicate whether time interval is from beginning of first time to beginning 
of second time or to end of second time (cjrde one, or describe alternate). 

WCUIWBY: GL, Date: __ \ 0 -  3 . 0 ,  



-a- '-ma _o - -c_ DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION 

Time, Pretest: Post-test: 
Run #: 

Parameter: SO~,C~,O~, NoX, THC 
Monitor: pp m or %-' 

~ 

SpanValue: 100 
Chart Scale: \ O \ $  
Pbar, in. Hg.: 2q. 6 Y 
Ambient Temp., F: 

C.UbntiOrp (Chart Dlvbiuru) 

Perform linear regression of pretest d. gas concentration VS. chart divisions to 

y = m + b  x - PPm y = chart dMsions 
determine the following equation: 

For Data Reduction: 
(Chart Division - b) = (CD -1.1929 

(.00737) Pollutanf ppW% = 
m 

Correlation Coeffident = , 

(ca. gas conc. - mnc. predicbd) X 100 ** Analyzer cal. error, % cal. gas value - ca. Q ~ S  value, ppm 
Acceptable limit = s 2% of calibration gas value ( c  5% for MC) 

(Post-test d. response - initial d. response) x 100 
span value 

*** Drq  % Span = 

Acceptable limit I 3% of span 
Minimum detectable limit = 2% of span or 
Maximum zero drift = - % of span or __ ppm or % (drde one) 
Maximum callbration drift = - % af span or - ppm or % (drcle me) 

ppm or % (circle one) 

COMMENTS: Pretest or post-test (drcle one) calibrdon used to quantW9 
sample data. Post-test Ls used If drin exceed8 Ihb and fpe- 
Yield¶ higher concenbatlas. 

\ 
' 1  



=-- 
JLSX -0 - ---- CEM DATA REDUCTION - 6AG ANALYSIS OR STEADY READINGS 

- (CD - I, 19rd - (Chan Oivision - b) Pollutant, ppm/% = 
m ( l u q  7r7 ) 

I I I ! ! 4 4 6  4 J 0 ,  I 'LO I i s 3  
'd? i q 1 0  ' b o o  1 35 I 2 t d  

I { "o , :  l O l p  

I 
I I 

For NOX indicate whether NO, NO +  NO^, or NO:! for speaiic interval. 

** Indicate whether time interval is from beginning of first time to beginning 

~ a l c u ~ a t e d ~ y :  GL, ndm. -\Y-,.\ 

ot second time or to end of semnd time (&de one, or describe alternate). 



** Indicate whether time intetval is from beginning of first time to beginning 
of second time or to end of second time (cirde one, or describe atternate). 



m-1) 
2-O-op _o 

CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS --- - 

(CD - I .  I?P 1 
( ‘ W l j ?  ) 

- - (Chart Division - b) 
m 

Pollutant. ppm/% = 

For NOX Indicate whether NO, NO + NO2, or NO2 for specitic interval. 

** Indicate whether time interval is from beginning of first time to beginning 
of second time or to end of second time (drde one, or describe alternate). 



--- 
I-Lm -0 - --- CEM DATA REDUCTION - BAG ANALYSIS OR STEADY READINGS 

I Average ' 

(24-Hr) I Division I 
Comments Run Time-* 1 Chan 1 Concentranon # I  - 

I 

- (CD - 1,19>c ) - (Chan Division - b) Pollutant. pprn/% = m ( .oq127 ) 

I I 
I I I 
I 

- 

** Indicate whether time interval is from beginning of first time to beginning 

calculated By: <sa%\, m e :  \ O . ~ . O ,  

of second time or to end of second time (drde one, or describe alternate). 

-. - 





.. 
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RATA CLASS I 

, NITROGEN - OXYGEN FREE BALANCE 

Scott Specialty Gases Dud-Analyzed Calibraiion Stanakrd 

1290 COMBERMERE STREET.TROY,MI 48083 Phone: 248-589.2950 - -.' 248-589-2134 

CERTIFICATE OF ACCURACY: EPA Protocol Gas - 
Assay Laboratory Customer 

SCOTT SPECIALTY GASES Project No.: 05-631 23-001 DOUG ALLEN 

1 2 9 0  COMBERMERE STREET 
1ROY.MI 4 8 0 8 3  CINCINNATI OH 4 5 2 4 9 - 1 0 3 0  

ANALYTICAL INFORMATION 
This ~ e r ~ i f i ~ a t i ~ n  

Procedure # G I ;  September. 1997. 
Cylinder Number: ALM058040  Certification Date: . 6 /23 /00  Exp. Date: 6 /23 /2002  
Cylinder Pressure. * * :  1 9 0 0  PSlG 

P.O. No.: 103-00-224 PACIFIC ENVIRONMENTAL SERVIL~J.INC 

7 2 0 9  E. KEMPER RD 

performed according i o  EPA Traceabiliry Protocol For Assay & Cenilicalion of Gaseous Cslibration Standards: 

ANALYTICAL 

i 
TOTAL OXIDES OF NITROGEN 5 2 . 0 8 1  PPM Reference Value Only 

'.' D O  no1 use when cylinder pressure is below 150 prig. 

~ 

CERTIFIED CONCENTRATION IMolesl  ACCURACY.. TRACEABILITY 
4 9 . 4 9  PPM +/- 1% Direct NlST and NMi 

Product centfled as +/. 1% analytical accuracy is directly traceable to NET 0 1  NMI Standards. 

REFERENCE STANDARD 
TYPElSRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT 

11/01/01 CALO13527 47.99 F?M NITRIC OXIDE 

INSTRUMENTATION 
INSTRUMENTlMODELlSERlALll 

HORIBAIOPE2351563956034 

DATE LAST CALIBRATED ANALYTICAL PRINCIPLE 
06/23/03 CHEMILUMENECENCE 

II ANALYZER READINGS 
I2 =Zero Gas R =  Reference Gas T =Test Gas r = Correlation Coefficient] 

First Triad Analysis Second Triad Analysis Calibration Curve 

11 ,NITRIC OXIDE I I  

. . . .. . .. 

49.32 PPM A"#. cmamda: 49.66 PPM 

. .  
. . ,  . . . . . . . , 

.- . . ~  . . . .  . . .. . ~ . . .  .. .... 

APPROVED BY: 



P r d  Dlshibotion, InC. 
145 Shimvi l l e  Road 
Bethlehem, PA 18015 
Tel. (610) 691-2474 
Fax (610) 758-8384 

CERTIFICATE OF ANALYSIS 1 EPA PROTOCOL GAS 

CUSTOMER P R ~ A I R  CINCINNATI P . 0  NUMBER 91b351-00 

REFERENCE STANDARD 
I OMPONENT N I S  SUM NO. CYLINDER NO CONCENTRATION 

L l T R I C  OXIDE T? R PPM V S  1 6 8 4 8  CAI-013252 97 8 PPM 

ANALYZE4 W I N G S  
2 =ZEkO GAS C=GAS CANDIDATE n =  REFERENCE STANDARD 

I. I.:O~IPONENT NITRIC OXIDE 9 9 . 8  PPM vs.  ANALYZER MAKEMODEL-YN nc0 M D E L  42C 42CH-57152.312 
.ANALYTICAL PRINCIPLE ChemilumineSccncF LAST CALIBRATION DATE 09/03/99 

I:IRST ANALYSIS DATE 03/01/99 SECOND ANALYSIS DATE 09/08/99 

z o  R i00.0 c 90.9 CONC. 90.7 z I1 R 99.9 c 90.9 CONC. 90.6 
I1 i u n . 4  Z D  c 91.0 CONC. 9 0 . 7  R 100.1 z n C . 9 1 . 0  CONC. ' 9 0 . 0  

'7. < I  C 90.9 R 100.2 CONC. 90.b z o  C 9 i . n  .'R... i n 0 . 0  COW. 9 0 . 8  

M E A N  TESl ASSAY 9 0 . 8  11/h1 rm MEANTESTA?,SAY 9 0 . 6  UIM PPM 
- 

, _. :. . . . . . . .. 
:I  

VRLUES NOT VALID BELOW 150 PSlG 

VNCERTAIKPI OF NITRlC OXIDE: f 0.6'PPM 
' I  

. -- 
~ ;::=-- 
; :: 'I'HIS CYLINDER NO. 

: / i  I~I"I'RACEADIL1TY PROTOCOL NO. EPA-6OO/R971121 NITRCGEN mmwx 
[ j '  I'ROCEDURE GI NOx IFOR REFERENCE ONLY1 9 0 . 7  ?W ' 

\ :) CERTIFIED ACCURACY * 1 

. .  
CERTIflED CONCENTRATION . ' I ; :  

cc7b285 
9 0 . 7  PPH N I ' I X I C  OXIDE H A S  IIEEN CERTIFIED ACCORDlNC TO SECTION 2.2 . .  

'b NlST TRACEABLE 

. /I/ CYLINDERPRESSURE 2000 PSlC 
CERTIFICATION DATE 09/08/99 

EXPIRATION DATE 09/08/01 

ANALYZED BY 
J0)RI PRIBISH 

CERTIFIED BY 
JP3sM1 BEARK 



Piaxsir Distribution, lo~. 
145 Shimmville Road 
Behlehem. PA 18015 
Tcl. (610) 691-2474 
Fax (610) 758-8384 

CERTIFICATE O F  ANALYSIS 

PRODUCT NUMBER: NI COXP-AS CUSTOMER: PRAXAIR CINCINNATI 

PRODUCT DESCRIPTION: 300 PPM CAREON MONOXIDE, BALANCE NITROGEN-SIZE AS 

CUSTOMER ORDER NUMBER: 987890-00 * PRIMARY STANDARD * 
CYLINDER SERIAL NUMBER: CC103091 ~ 

FILL DATE: JANUARY 2 3 ,  1999 

ANALYTICAL ACCURACY: tl% 

CYLINDER VOLUME: 135 CUBIC FEET 

CYLINDER PRESSURE: 2 0 0 0  PSIG 

CGA VALVE NUMBER: 350 

METHOD OF ANALYSIS: SPECIFIC CARE;ON MONOXIDE ANALYZER 

- 

Certified concentrations were determined by individual analysis. 

DATE: JANURAY 28, 1999 ANALYZED BY: DARLE 

Making Our P l m l  More Producrive 



CERTIFIED MASTER CLASS 1 
Single-Certified Calibrahn Standord 

8083 Fax: 248-589-2134 Phone: 248-589-2950 
Scott Specialty Gases 

CERTIFICATE OF ACCURACY: Certified Master Class Calibration Standard 
9 

! 

I 

I 
i \  

II 

II 
II 

Product Information 
Project No.: 05 -63  123-004  
I tem No.: 
P.O. No.: 103-00-224 

Cylinder Number: AAL9143 
Cylinder Size: AL 
Certification Date: 6 /15 /2000  
Expiration Date: 6 /15 /2003  

CERTIFIED CONCENTRATION 
Component Name 

CARBON MONOXIDE 
NITROGEN 

TRACEABILITY 
Traceable To 

NlST 

Customer 

PACIFIC ENVIRONMENTAL SER 
DON ALLEN 
5 6 0  HERNDON PARKWAY 
SUITE 2 0 0  
HERNDON, V A  2 0 1 7 0 - 5 2 4 0  

Concentration Accuracy 
(Moles) ( + / - % I  

450. PPM . 2 
BALANCE 



Praxair Distribution, lor. 
145 Shimenville Road 
Bethlehem, PA l6OlS 
Tel. (610) 691-2474 
Fax (610) 758-6384 

CERTIFICATE CF ANALYSIS 

PRODUCT NUMBER: NI COXP-AS CUSTOMER: PRAXAIR CINCINNATI 

PRCDUCT DESCRIPTION: 600 PPM CARDON MONOXIDE, BALANCE NITROGEN-SIZE AS 

CUSTOMER ORDER NUMBER: 9 8 7 8 9 0 - 0 0  * PRIMARY STANDARD * 

CYLINDER SERIAL NUMBER: CC102910 

FILL DATE: JANUARY 23, 1999 

ANALYTICAL ACCURACY: tl% 

CYLINDER VOLUME: 135 CUBIC FEET 

CYLINDER PRESSURE: 2000 PSIG 

CGA VALVE NUMBER: 350 

METHOD OF ANALYSIS: SPECIFIC CARBON MONOXIDE ANALYZER 

- 
. .  _ .  

Certified concentrations were determined by individual analysis. 

DATE: JANURAY 2 8 ,  1999 ANALYZED BY: DARLE 

Making Our Planet More Productive 



Praxair Distribution, Inc. 
145 Shimcrsville Road 
Bethlchem. PA I80 I 5  
Tel (610)691-2474 
Fax (610) 758-8334 

. .. 

II CERTIFICATE OF ANALYSIS 

II 

I 

PRODUCT NUMBER NI COD-AS CUSTOMER: PRAXAIR WHSE CINCINNATI 

PRODUCT DESCRIPTION: 896 PPM CARBON MONOXIDE BqLANCE NITROGEN - SIZE AS 

CUSTOMER ORDERNUMBER: 212761-00 

CYLINDER NUMBER SA2558 

FILL DATE: JUNE 07, 1999 

PRIMARY STANDARD' 

PREPARATION CERTIFIED 
SPECIFICATIONS TOLERANCE CONCENTRATION , -- COMPONENT$ 

C W O N  MONOXIDE 896 SYM +/-5% 896.4 PPM 

NITROGEN BALANCE BALANCE 

Cenified concenmtion was determined by individual analysis. 

ANALYTICAL ACCURACY: +/-I% 

CYLINDER VOLUME: 135 Cubic Feet 

CGA VALVE NUMBER 350 

CYLINDER PRESSURE: 2000 psig 

METHOD OF ANALYSIS: SPECIFIC CARBON MONOXIDE ANALYZER 

CERTIFICATION DATE: JUNE 09,1999 

It is recommended that cylinders not be depleted below 50 psig unless otherwise indicated. 

Making Our Planer More Producrive I .,-I 
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Appendix D 

Process Data 



PRODUCTION WORKSHEET 

Heats During Tests 

Date 
TEST 1 

3-Oct 

TEST 2 
4-Oct 

TEST 3 
4-Oct 

Heat Tap-Tap Operating 
No. Tons Time, min Time, hr 

6535 94.8 
6536 93.4 
6537 92.4 

Totals 280.6 

6548 92.8 
6549 94.4 
6550 95.3 
6551 94.8 

Totals 377.3 

6551 94.80 
6552 95.20 
6553 93.00 
6554 95.40 

Totals 378.4 

65 1.1 
67 1.1 
137 2.3 
269 4.5 

70 1.2 
89 1.5 
72 1.2 
71 1.2 

302 5.0 

71 1.2 
72 1.2 
84 1.4 
104 1.7 
331 5.5 

rondHr 

87.5 
83.6 
40.5 
62.6 lonslhr 

79.5 
63.6 
79.4 
80.1 
75.0 tondhr 

80.1 
79.3 
66.4 
55.0 
68.6 tondhr 



7 . d  

/ 
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1 
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4 



HEAT LOG 



r 

... 



- -1 I 
HEAT LOG 

S€Q. No. )7'J &.(- :I 





OCK I I I I 1 I 
METALS CHARGED I WEIGHT \P 

n l C  .1  I I I I 1- 

red 
WEIGHhUSlER 

. 4  

.-- - . 
NO I STEEL 

NO I BUNDLES-FI 
.DLE r 2  1 1 1 1 1 1 1  -~~~ 

CLOCK TME OF RECARB OR D E U R B  

\CTOHY 1 1 1 1 i 1 1  

COMPANY SCRAP-INGOTS & B W S  

FURNACE A N D  LADLE ADDITIONS 1 WEIGHT 

MILL SCALE 

NICKEL 

COPPER .. . . 
H. C. MANGANESE I I I l'44?l- 
FERRO PHOSPHORUS 

75% FE. SIUCON I I I I I - M -  

MOLYBDENUM I I I I I I I  
FE. COLUMBIUM (CONT. WGT.) 

LC. MANGANESE 

FE. VANADIUM I I I I I I  
CHROME 

I 
TOTAL 

.1' I 





HEAT LOG 

SEQ. No. 1029 

.H. USED TO MELT 

I I I 
CLOCK TlME OF RECARB OR D E U R B  - 

nswtm L 





HEAT LOG 

SEQ. No. M , m A b  

I 
! 

NO. I STEEL 

NO. 1 BUNDLE-DEALER 

1 I I I 
I I [ CLOCK TIME OF RECARB OR D E U R B  

' 2  







1 A.K. FLUX I I I Y I 1 NO. I BUNDLES-Dli/ 

, 



HEAT LOG r .  

SEQ.Nr / 5j'/ 





! 

HEAT LOG 

I I I 
I 
! 

CLOCK TIME OF RECNIB OR DEURII 

*SMm L 





- !  - 

i HEAT LOG 

S E Q . N o . 3 0 3 7  

! 

I 
1 



.. 





.. 

i 

il 

CHARGE 

ORDERED 



6466) 

NEWPORT STEEL CORPORATION 
BRANDT BAGHOUSE TEST PROCESS MONITORING FORM 

I BaghouseFan Baghouse 
Amperage Pressure 

Time 1 1  2 1  3 Drop, in. WG y 



.: 

NEWPORT STEEL CORPORATION 
BRANDT BAGHOUSE TEST PROCESS MONITORING FORM 

Date /o,/?/OO Run Number I 

Baghouse Fan Baghouse Notes 
(Heat No. and time; Damper- I 



NEWPORT STEEL CORPORATION 
BRANDT BAGHOUSE TEST PROCESS MONITORING FORM 

Date IO/U/OO RunNumber 2 i 3 

cos3 . . 

x69 a 
Notes 

(Heat No. and time; 
Other) 

%%si8 h e  rlmcc.fe 



NEWPORT STEEL CORPORATION 
BRANDT BAGHOUSE TEST PROCESS MONITORING FORM 

Date Run Number 

Notes 
(Heat No. and time; 

Other) 



Appendix E 

Calibration Data 



PACIFIC ENVIRONMENTAL SERVICES, INC. 

CALIBRATION PROCEDURES AND RESULTS 

All of the equipment used is calibrated in accordance w i t h  the 
procedures outlined in the Quality Assurance Handbook for Air  Pollution 
Measurement Systems. Volume 111.’ The  following pages describe these 
procedures and include the data sheets. 

‘EPA 60014-77-027b 



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 , . " .  .. ,. . 
T " b *  A,,.  - 

l b l  

O . . " , "  
P I . " * .  

, . I  
* . - s a d .  P I . " .  

llF??*] 
<.I.". .I.-: D , . " l n l  ?,.".. 
,..,.I . I C "  I. I 

I. 1..".".1.. . . a , :  

"40 CFR 60, Appendix A, July 1995 





PACIFIC ENVIRONMENTAL SERVICES, INC. 

Stack Thermocouples 

Each thermocouple is calibrated by comparing it with an  ASTM3F 
thermometer at approximately 32'FF, ambient temperature, 212"F, and 500°F. 
The  thermocouple reads within 1.5 percent (YO) of the reference thermometer 
throughout the entire range when expressed in degrees Rankine. The  
thermocouples may be checked a t  ambient temperature at the test site to 
verify the calibration. Calibration da ta  are included in the following 
Thermocouple Calibration Data Sheet@). 









PACIFIC ENVIRONMENTAL SERVICES, INC. 

Dry Gas Meter a n d  Orifice Meter  

Dry gas meters and orifices a r e  calibrated in accordance with Section 
3.3.2 of the QA Handbook. This procedure involves direct comparison of the 
dry gas meter to a reference dry test meter. The  reference 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 r 
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 
a r e  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 (YO) when the 
temperatures were expressed in degrees Rankine. Calibration data  a r e  
included in the following Thermocouple Digital Indicator Calibration Data 
Sheet@). 

Dry Gas Thermocouples 

The  d ry  gas thermocouples a r e  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. 



11/19/1999 PACIFIC ENVIRONMENTAL SERVICES, INC. 

Meter Box No.: 1 

Pb. b. Hp 29.36 1 RUN1 RUN2 RUN3 RUN4 RUN5 RUN6 

050 

10 

873531 

888088 

809 724 

824 310 

72 

n 

0 7 5  l W  1 %  203 40x7 

10 10 10 10 10 

WYY) 899509 910499 921676 o U 8 7 5  

899083 910341 921430 933245 817- 

8247rn 835775 a46827 ~ylm 8 7 0 x 2  

8 3 5 x 5  ea652 8 5 7 7 e 4  e63631 e53634 

73 74 75 75 75 

8 2 8 4  87 ea 89 

1.017 1.017 

1.8% 1.076 

ACCEPT 

ACCEPT 

DI@W IndlcAor Io# Th.mrxoupl. R a d o u l  

DIGIT* 
is1 POINT MlLLNOLT EOUNALENT INDlCATOR DIFFERENCE. 
NO. SlGlHU TEMP.? TEMP m 

R W I N G .  ? 
1 0 692 0 .1 0.2 
2 1.520 lm rm 00 
3 3.819 200 mi 0.2 
4 6.092 YD m 0 1  
5 8.314 u.2 399 0 1  
6 1 O . s M  m 501 0.1 .- 
7 22.251 1mo I r n l  
8 29.315 I Y D  13m 00 

9 35.165 165 l  l M 1  0 0  
10 42.732 lm 1899 00 

0' I 

narldlllaarsmurt b. lass M 0 r - l  Lo0.5 X 

dn- l E q u l r n l a n T a n p , . R - D g ~ ~ f a T a m p . , a ) ' l  lCOUl 

I E p h . * n  Tap.. %I 

ACCEPT r 

+I 42 

ACCEPT 

Calibrated By : da 



7209 E. Kcmpcr Road 
Cincinnati. Ohio 45249 

Phone: 513.489.6611 
Far: 513.489.6619 

wmv.pcs.com 

PACIFIC ENVIRONMENTAL SERVICES, INC. 

Box No.: m-I 

Dale: 10/5/00 

Calibrated By : G Gay 

Plant: Newpon Steel 

Bar. Prcu.(Pb): 

Pretest Camma: 

Prcmt dH@: 

29.12 

1.001 

1 .I95 

Tw 

Td 

Della H 

Vacuum 

Initial RTM 

Final RTM 

Initial DGM 

Final DGM 

Avc. Temp RTM "F 

Avc. Temp DGM "F 

RUN 1 

1.80 

8.00 

422.019 

433.168 

532.859 

544.132 

69.0 

72.0 

RUN 2 

1.80 

8.00 

433.168 

444.365 

544.132 

555.480 

70.0 

73.0 

in. Hg 

R U N  3 

1 .SO 

8.00 

444.365 

456.724 

555.480 

568.020 

71.0 

74.0 

v w ~  - v w ~  Net Volume R T M  11.149 11.197 12.359 

Net Volume DGM 11.273 11.348 12.540 Vd, - Vd, 

Y 0.990 0.988 0.987 

dH@ 1.866 1.853 1.800 

AVERAGE Y = 0.980 

% Diffcrencc from Yearly Y = -2.144 ACCEPT 

AVERAGE dH@ = 1.840 

Y = W w * P b  ' (Td + 460))/ Wd (Pb + (dHd I13.6)) ' V w  +a)) 

dH@ = 0.0317 dHd / (pb Crd + 460)) ( (Vw +460) h e )  I V W ) ~  

r 

Posttat Dry Gar Mclrr Calibration Fom (English Units) 



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). 

.. 

i 



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

Phone: 513.489.661 I 
Fax: 513.489.6619 

TEMPERATURE SENSOR CALIBRATION DATA FORM 
FOR SAMPLEHEADS 

DATE: 13-Jan-00 

Reference Sourcea 
point 

number I 
Sample Head No. 1 I 

1 I Ambient Air 
2 Cold Bath 

Sample Head No. 2 I 
1 I Ambient Air 
2 Cold Bath 

Sample Head No. 3 I 
Ambient Air I Cold Bath 

1 
2 

Sample Head No. 4 
Ambient Air 
Cold Bath 

Ambient Air 
Sample Head No. 5 

2 I Cold Bath 
Sample Head No. 6 I 

1 I Ambient Air 
2 I Cold Bath 

Sample Head No. 7 I 
1 I Ambient Air 
2 I Cold Bath 

Sample Head No. 8 I 
1 1 Ambient Air 
2 I Cold Bath 

Sample Head No. 9 I 
1 1 Ambient Air 
2 1 Cold Bath 

%Type of calibration used. 

Allowable tolerance +2'F b 

Calibrated By: ah 

SAMPLEHEAD 
2000 Yearly Calibration 



Appendix G 

Continuous Emission Monitoring Data 



. .  

Run 1 



Date Hour 
10/3/00 0:OO 9:14 
10/3/00 0:OO 9: 15 
10/3/00 0:OO 9:16 
10/3/00 0:OO 9:17 
10/3/00 0:OO 9:18 
10/3/00 0:OO 9: 19 
10/3/00 0:OO 9:20 
10/3/00 0:OO 9:21 
10/3/00 0:OO 9:22 
10/3/00 0:OO 9:23 
10/3/00 0:OO 9:24 
10/3/00 0:OO 9:25 
10/3/00 0:OO 9:26 
10/3/00 0:OO 9:27 
10/3/00 0:OO 9:28 
10/3/00 0:OO 9:29 
10/3/00 0:OO 9:30 
10/3/00 0:OO 9:31 
10/3/00 0:OO 9:32 
10/3/00 0:OO 9:33 
10/3/00 0:OO 9:34 
10/3/00 0:OO 9:35 
1'0/3/00 0:OO 9:36 
10/3/00 0:OO 9:37 
10/3/00 0:OO 9:38 
10/3/00 0:OO 9 3 9  
10/3/00 0:OO 9:40 
10/3/00 0:OO 9:41 
10/3/00 0:OO 9:42 
10/3/00 0:OO 9:43 
10/3/00 0:OO 9:44 
10/3/00 0:OO 9:45 
10/3/00 0:OO 9:46 
10/3/00 0:OO 9:47 
10/3/00 0:OO 9:48 
10/3/00 0:OO 9:49 
10/3/00 0:OO 9:50 
10/3/00 0:OO 9:51 
10/3/00 0:OO 9:52 
10/3/00 0:OO 9 5 3  
10/3/00 0:OO 9:54 
10/3/00 0:OO 9:55 
10/3/00 0:OO 9:56 
10/3/00 0:OO 9:57 
10/3/00 0:OO 9:58 
10/3/00 0:OO 9:59 
10/3/00 0:OO 1O:OO 
10/3/00 0:OO 1O:Ol 
10/3/00 0:OO 10:02 
10/3/00 0:OO 10:03 
10/3/00 0:OO 10:04 

CO NOX COPPH 
68.9 3.33 176.64 
83.5 3.14 214.15 
122.2 2.99 313.40 
250.0 3.10 641.33 
421.8 3.19 1081.97 
417.8 3.08 1071.72 
331.6 3.00 850.58 
374.3 2.74 960.03 
268.1 2.96 687.80 
380.4 2.96 975.68 
174.1 2.57 446.50 
145.1 1.97 372.17 
170.9 1.92 438.37 
159.5 1.88 409.23 
112.3 1.71 288.19 
121.0 1.55 310.39 
155.9 1.34 399.86 
129.2 1.30 331.50 
116.3 3.92 298.43 
59.8 10.71 153.43 
102.0 12.95 261.68 
124.0 3.00 318.16 
137.0 1.44 351.50 
184.6 1.70 473.50 
141.8 1.71 363.75 
118.0 1.81 302.69 
117.5 2.21 301.52 
104.3 3.17 267.49 
60.2 15.50 154.31 
79.2 12.49 203.28 
80.3 2.09 205.98 
58.3 3.87 149.48 
50.6 12.10 129.74 
70.8 4.00 181.67 
60.8 1.99 155.95 
41.0 7.73 105.14 
36.7 8.37 94.24 
36.3 7.16 93.09 
38.0 6.64 97.54 
43.6 6.77 111.96 
44.1 6.63 113.19 
98.9 7.72 253.79 
55.7 '6.69 142.75 
39.9 6.07 102.42 
37.5 5.89 96.08 
37.4 5.91 95.83 
36.3 6.01 93.08 
37.1 4.96 95.14 
52.3 4.70 134.04 
74.9 3.03 192.13 
75.1 2.41 192.66 

MinOOl 

NOXPPH 
14.05 
13.24 
12.60 
13.06 
13.43 
12.98 
12.66 
11.55 
12.47 
12.48 
10.84 
8.32 
8.09 
7.91 
7.21 . 
6.52 
5.66 
5.47 
16.49 
45.11 
54.54 
12.65 
6.08 
7.16 
7.21 
7.63 
9.33 
13.36 
65.28 
52.63 
8.80 
16.31 
50.96 
16.86 
8.39 
32.56 
35.27 
30.17 
27.95 
28.52 
27.93 
32.52 
28.19 
25.57 
24.80 
24.91 
25.32 
20.88 
19.82 
12.76 
10.13 
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10/3/00 0:OO 10:05 
10/3/00 0:OO 10:06 
10/3/00 0:OO 10:07 
10/3/00 0:OO 10:08 
10/3/00 0:OO 10:09 
10/3/000:00 1O:lO 
10/3/00 0:OO 1O:ll 
10/3/000:00 10:12 
10/3/00 0:OO 10:13 
10/3/OO 0:OO 10: 1 4 
10/3/00 0:OO 10:15 
10/3/00 0:OO 10:16 
10/3/00 0:OO 10:17 
10/3/000:00 10:18 
10/3/00 0:OO 10119 
10/3/00 0:OO 1O:ZO 
10/3/00 0:OO 1021 
10/3/00 0:OO 10:22 
10/3/00 0:OO 1023 
10/3/00 0:OO 1024 
10/3/00 0:OO 1025 
10/3/00 0:OO 1026 
10/3/00 0:OO 10:27 
10/3/00 0:OO 10:28 
10/3/00 0:OO 1029 
10/3/00 0:OO 10:30 
10/3/00 0:OO 10:31 
10/3/00 0:OO 10:32 
10/3/00 0:OO 10:33 
10/3/00 0:OO 10:34 
10/3/00 0:OO 10:35 
10/3/00 0:OO 10:36 
10/3/00 0:OO 10:37 
10/3/00 0:OO 10:38 
10/3/00 0:OO 10:39 
10/3/00 0:OO 10:40 
10/3/00 0:OO 10:41 
10/3/00 0:OO 10:42 
10/3/00 0:OO 10:43 
10/3/00 0:OO 10:44 
10/3/00 0:OO 10:45 
10/3/00 0:OO 10:46 
10/3/00 0:OO 10:47 
10/3/00 0100 10:48 
1013/00 0:OO 10:49 
10/3/00 0:OO 10:50 
10/3/00 0:OO 10:51 
10/3/00 0:OO 10:52 
10/3/00 0:OO 10:53 
10/3/00 0:OO 10:54 
10/3/00 0:OO 1055 
10/3/00 0:OO 10:56 

62.6 2.40 160.69 
59.0 2.37 151.33 
59.0 2.19 151.22 
59.5 2.21 152.60 
61.3 2.34 157.21 
61.6 2.34 157.97 
63.9 2.22 163.79 
63.8 2.24 163.69 
61.9 2.10 158.66 
64.1 1.91 164.31 
60.8 1.88 156.07 
59.0 1.93 151.30 
58.9 2.22 150.97 
57.5 2.46 147.54 
60.4 2.48 154.90 
62.2 2.32 159.52 
61.9 2.11 158.76 
59.3 2.14 152.07 
62.5 2.31 160.20 
59.3 2.56 152.06 
63.0 2.56 161.71 
61.9 2.49 158.70 
56.0 2.58 143.74 
50.6 2.86 129.87 
48.8 2.69 125.15 
46.5 3.09 119.40 
48.7 2.94 124.94 
51.2 3.18 131.37 
50.4 3.37 129.21 
47.6 3.60 121.98 
48.1 3.72 123.45 
48.2 4.02 123.68 
46.2 3.83 118.53 
46.5 3.53 119.19 
45.8 3.58 117.48 
46.3 3.67 118.75 
46.3 3.94 118.75 
47.0 3.65 120.67 
47.5 2.84 121.91 
44.7 2.84 114.56 
43.3 3.35 111.07 
43.3 3.74 111.06 
44.1 3.75 113.03 
44.3 3.95 113.62 
44.6 3.85 114.32 
44.7 3.67 114.64 
44.1 3.74 113.21 
43.4 3.70 111.22 
47.5 3.17 121.74 
45.7 2.60 117.30 
43.1 3.01 110.54 
42.3 3.42 108.50 

MinOOl 

10.10 
9.99 
9.24 
9.30 
9.87 
9.85 
9.37 
9.46 
8.86 
8.05 
7.94 
8.14 
9.36 
10.36 
10.43 
9.77 . 
8.89 
9.03 
9.73 
10.78 
10.78 
10.47 
10.86 
12.05 
11.31 
13.00 
12.36 
13.38 
14.19 
15.17 
15.66 
16.95 
16.14 
14.88 
15.07 
15.47 
16.59 
15.40 
11.94 
11.97 
14.12 
15.75 
15.80 
16.63 
16.23 
15.47 
15.76 
15.59 
13.34 
10.96 
12.66 
14.43 
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10/3/00 0:OO 10:57 
10/3/00 0:OO 10:58 
10/3/00 0:OO 10:59 
10/3/00 0:OO 11:OO 
10/3/00 0:OO 1 1 :01 
10/3/00 0:OO 1 1 :02 
10/3/00 0:OO 1 1 :03 
10/3/00 0:OO 11 :04 
10/3/00 0:OO 1 1  :05 
10/3/00 0:OO 1 1  :06 
10/3/00 0:OO 1 1 :07 

10/3/00 0:OO 1 1  :09 
10/3/000:00 1l:lO 
1 0/3/00 0:OO 1 1 : 1 1 
10/3/000:00 11:12 
10/3/000:00 11:13 
10/3/000:00 11:14 

10/3/00 0:OO. 1 1108 

42.3 3.33 108.49 
42.2 3.26 108.23 
42.1 3.05 107.88 
41.8 3.58 107.21 
42.0 3.82 107.79 
41.3 3.73 105.93 
40.7 3.88 104.38 
41.2 4.13 105.76 
41.1 4.13 105.49 
41.3 3.89 105.92 
41.3 3.96 105.93 
42.1 4.14 107.94 
41.5 4.32 106.46 
41.9 4.21 107.50 
42.6 4.09 109.24 
42.8 4.00 109.90 
41.5 3.69 106.49 
41.3 3.61 105.92 

81.2 3.8 

MinOOl 

14.02 
13.72 
12.85 
15.09 
16.10 
15.73 
16.35 
17.40 
17.41 
16.39 
16.70 
17.42 
18.19 
17.72 
17.23 
16.83 - 
15.54 
15.19 



Date Hour 
10/3/00 0:OO 15:29 
10/3/00 0:OO 15:30 
10/3/00 0:OO 1531 
10/3/00 0:OO 1532 
10/3/00 Or00 15:33 
10/3/00 0:OO 15:34 
10/3/00 0:OO 15:35 
10/3/00 0:OO 15:36 
10/3/00 0:OO 1537 
1 0/3/00 0:OO 15:38 
10/3/00 0:OO 15:39 
10/3/00 0:OO 15:40 
10/3/00 0:OO 15:41 
10/3/00 0:OO 15:42 
10/3/00 0:OO 15:43 
10/3/00 0:OO 15:44 
10/3/00 0:OO 15:45 
10/3/00 0:OO 15:46 
10/3/00 0:OO 15:47 
10/3/00 0:OO 15:48 
10/3/00 0:OO 15:49 
2 0/3/00 0:OO 15:50 
10/3/00 0:OO 15:51 
10/3/00 0:OO 15:52 
10/3/00 0:OO 15:53 
10/3/00 0:OO 15:54 
10/3/00 0:OO 15:55 
10/3/00 0:OO 15:56 
10/3/00 0:OO 15:57 
10/3/00 0:OO 15:58 
10/3/00 0:OO 15:59 
10/3/00 0:OO 16:OO 
10/3/00 0:OO 16:Ol 
10/3/00 0:OO 16:02 
10/3/00 0:OO 16:03 
10/3/00 0:OO 16:04 
10/3/00 0:OO 16:05 
10/3/00 0:OO 16:06 
10/3/00 0:OO 16:07 
10/3/00 0:OO 16:08 
10/3/00 0:OO 16:09 
10/3/00 0:OO 16:lO 
10/3/00 0:OO 16:ll 
10/3/00 0:OO 16:12 
10/3/00 0:OO 16:13 
10/3/00 0:OO 16:14 
10/3/00 0:OO 16:15 
10/3/00 0:OO 16:16 
10/3/00 0:OO 16:17 
10/3/00 0:OO 16: 18 
10/3/00 0:OO 16:19 

GO NOX 
328.2 3.67 
340.5 3.35 
238.0 2.76 
197.6 2.20 
174.4 1.92 
147.6 1.64 
166.1 1.44 
154.3 1.46 
61.0 6.31 
54.0 8.12 
132.1 3.14 
102.1 1.78 
89.6 1.58 
93.7 1.62 
86.8 1.67 
69.6 1.47 
81.2 1.38 
88.6 1.53 
76.1 1.49 
56.1 1.59 
51.4 1.80 
41.8 3.74 
30.8 7.13 
30.3 5.62 
29.3 4.74 
29.8 4.50 
29.3 5.16 
36.6 26.91 
63.7 10.39 
58.6 2.71 
35.9 7.61 
28.6 7.23 
28.3 6.81 
28.3 6.64 
28.3 6.42 
28.3 6.20 
27.9 5.84 
27.3 5.39 
27.3 5.12 
27.3 5.18 
27.5 5.32 
32.9 5.42 
32.7 5.61 
47.6 7.02 
41.9 7.23 
32.9 6.10 
30.8 6.10 
29.7 6.16 
29.3 6.03 
29.3 5.88 
20.9 5.77 

Min001 

COPPH NOXPPH 
841.76 15.44 
873.40 14.10 
610.42 11.61 
506.96 9.26 
447.34 8.10 
378.65 6.89 
426.14 6.08 
395.91 6.13 
156.45 26.57 
138.41 34.21 
338.73 13.22 
262.02 7.51 
229.84 6.65 
240.41 6.81 
222.70 7.05 - 
178.48 6.19 
208.34 5.83 
227.16 6.46 
195.10 6.28 
143.86 6.69 
131.91 7.58 
107.11 15.75 
78.93 30.03 
77.64 23.66 
75.07 19.98 
76.34 18.95 
75.07 21.74 
93.86 113.36 
163.50 43.79 
150.26 11.40 
92.17 32.05 
73.36 30.44 
72.52 28.68 
72.50 27.99 
72.52 27.03 
72.51 26.12 
71.67 24.59 
69.96 22.71 
69.95 21.57 
69.95 21.82 
70.42 22.41 
84.39 22.85 
83.88 23.65 
122.12 29.59 
107.60 30.46 
84.35 25.69 
78.89 25.68 
76.30 25.93 
75.08 25.41 
75.08 24.77 
74.19 24.32 
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MinOOl 

10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 

10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 

io/3/00 o:oo 

16:20 
16:21 
16:22 
16:23 
16:24 
16:25 
16:26 
16:27 
16:28 
16:29 
1'330 
16:31 
16:32 
11333 
16:34 
16:35 
1636 
16:37 
16:38 
1639 
1640 
16:41 
16:42 
16:43 
16:44 
16:45 
16:46 
1647 
16:48 
16:49 
11350 
16:51 
16:52 
16:53 
16:54 
16:55 
11356 
16:57 
16:58 
16:59 
17:OO 
17:Ol 
17:02 
1.7:03 
17:04 
17:05 
17:06 
17:07 
17:08 
17:09 
17:lO 
17:ll 

28.3 5.12 72.52 21.57 
28.3 2.84 72.51 11.95 
28.3 1.56 72.51 6.58 
28.3 1.30 72.52 5.49 
28.3 1.44 72.51 6.05 
28.3 1.67 72.52 7.04 
28.8 1.68 73.84 7.07 
29.3 1.68 75.08 7.07 
29.3 1.70 75.07 7.18 
29.3 1.78 75.08 7.49 
29.3 1.74 75.07 7.32 
29.3 1.67 75.08 7.03 
29.3 1.61 75.08 6.77 
29.3 1.68 75.07 7.07 
29.3 1.64 75.09 6.89 
29.3 1.62 75.07 6.84 
29.3 1.72 75.08 7.24 
29.3 1.52 75.05 6.40 
34.4 1.89 88.32 7.95 
85.3 3.78 218.79 15.94 
117.3 2.84 300.82 11.95 
90.3 2.38 231.52 10.01 
63.4 2.04 162.67 8.59 
51.6 2.43 132.34 10.22 
72.8 7.13 186.68 30.04 
47.4 2.96 121.56 12.46 
37.0 2.06 94.81 8.66 
34.7 1.77 89.07 7.45 
33.7 1.92 86.50 8.07 
33.3 2.01 85.31 8.46 
33.3 1.97 85.30 8.31 
32.7 1.80 83.92 7.56 
32.3 1.85 82.76 7.80 
32.2 1.64 82.66 6.91 
31.3 1.49 80.21 6.28 
31.2 1.38 80.10 5.81 
30.5 1.42 78.18 6.00 
31.1 1.64 79.66 6.89 
30.5 1.48 78.18 6.22 
31.3 1.60 80.22 6.76 
30.4 1.85 77.93 7.79 
30.3 1.70 77.63 7.16 
30.3 1.69 77.65 7.12 
30.3 1.75 77.65 7.38 
30.1 1.54 77.09 6.49 
29.8 1.51 76.48 6.35 
29.4 1.67 75.39 7.05 
29.3 1.58 75.07 6.67 
29.3 1.63 75.08 6.85 
29.3 1.73 75.07 7.27 
29.3 1.64 75.08 6.89 
29.3 1.54 75.07 6.50 
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10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 Or00 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
,l0/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 

- 

17:12 
17:13 
17:14 
17:15 
17:16 
17:17 
17:18 
17:19 
17:20 
1721 
17:22 
17:23 
17:24 
1725 
1726 
1727 
1728 
1729 
17:30 
17:31 
17:32 
17:33 
17:34 
17:35 
17:36 
17:37 
17:38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:44 
17:45 
17:46 
17:47 
17:48 
17:49 
17:50 
17:51 
17:52 
17:53 
17:54 
17:55 
17:56 
17:57 
17:58 
17:59 
18:Oo 
18:Ol 
18:02 
18:03 

MinOOl 

29.3 1.81 75.08 7.61 
29.3 
29.3 
29.3 
29.3 
28.4 
28.3 
28.3 
28.3 
28.3 

.75 75.08 7.38 

.68 75.08 7.07 

.76 75.08 7.41 

.69 75.07 7.10 

.36 72.78 5.71 

.22 72.51 5.12 

.12 72.52 4.70 

.08 72.52 4.55 

.08 72.53 4.55 
28.3 1.08 
28.3 1.08 
28.3 1.02 
28.3 0.98 
31.9 12.17 
62.3 17.87 
82.7 3.59 
108.7 3.33 
113.1 4.28 
96.4 4.51 
152.3 4.24 
258.9 3.31 
197.1 2.66 
151.3 1.94 
135.2 1.63 
145.8 1.46 
119.2 2.26 
40.8 4.53 
39.4 4.25 
89.7 2.87 
120.7 2.28 
131.8 2.10 
140.8 8.65 
64.0 6.05 
51.6 4.33 
59.4 4.21 
122.3 4.10 
192.2 4.23 
240.3 4.23 
262.6 4.10 
217.7 4.13 
184.7 4.13 
112.8 3.90 
137.9 3.01 
294.5 2.16 
261.0 1.86 
192.5 2.26 
65.1 3.45 
65.8 7.51 
140.9 2.60 
108.5 1.33 
107.7 1.48 

72.51 4.55 
72.53 4.55 
72.51 4.28 
72.53 4.12 
81.91 51.26 
159.69 75.27 - 
212.13 15.13 
278.78 14.03 
290.13 18.01 
247.24 18.98 
390.60 17.87 
663.98 13.94 
505.71 11.21 
387.99 8.15 
346.79 6.88 
374.11 6.16 
305.78 9.53 
104.55 19.07 
101.15 17.89 
230.15 12.08 
309.62 9.62 
338.03 8.83 
361.08 36.43 
164.15 25.47 
132.33 18.24 
152.42 17.75 
313.67 17.25 
493.10 17.82 
616.35 17.82 
673.63 17.26 
558.45 17.40 
473.89 17.40 
289.26 16.42 
353.78 12.69 
755.47 9.11 
669.44 7.85 
493.73 9.53 
167.11 14.52 
168.90 31.62 
361.55 10.97 
278.19 5.60 
276.19 6.25 
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10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:oo 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
1013100 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 
10/3/00 0:OO 

10/3/00 0:OO 
10/3/00 0:OO 

iomoo o:oo 

18:04 
18:05 
18:06 
18:07 
18:08 
18:09 
18:10 
18:ll 
18:12 
18:13 
18:14 
18:15 
18:16 
18:17 
18:18 
18:19 
18:20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 
18:27 
l a 2 8  
18:29 

78.2 1.53 200.52 
85.9 1.51 220.32 
112.6 1.61 288.76 
108.9 1.70 279.37 
117.8 1.85 302.10 
114.6 1.99 294.06 
120.0 2.28 ,307.92 
73.8 1.89 189.31 
59.8 1.69 153.36 
75.9 2.02 194.69 
84.9 2.30 217.76 
60.1 3.20 154.25 
101.3 2.22 259.87 
100.6 2.86 258.14 
52.5 2.56 134.55 
50.6 6.31 129.69 
45.6 5.25 116.94 
41.0 3.65 105.27 
44.3 13.61 113.57 
41.7 9.89 106.92 
46.3 10.57 118.74 
42.4 4.18 108.88 
36.0 11.13 92.24 
37.5 11.22 96.21 
40.9 10.27 104.95 
46.6 9.86 119.42 

71.9 3.6 

MinOOl 

6.44 
6.38 
6.80 
7.15 
7.78 
8.36 
9.59 
7.97 
7.14 
8.53 
9.69 
13.48 
9.35 
12.05 
10.78 
26.59 . 
22.10 
15.37 
57.33 
41.68 
44.52 
17.61 
46.89 
47.29 
43.28 
41.55 
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Run 2 



MinOOl 

Date Houi 
10/4/00 0:OO 7:OO 
10/4/00 0:OO 7:Ol 
10/4/00 0:OO 7:02 
10/4/00 0:OO 7:03 
10/4/00 0:OO 7:04 
10/4/00 0:OO 7:05 
10/4/00 0:OO 7:06 
10/4/00 0:OO 7:07 
10/4/00 0:OO 7:08 
10/4/00 0:OO 7:09 
10/4/00 0:OO 7:lO 
10/4/00 0:OO 7:11 
10/4/00 0:OO 7:12 
10/4/00 0:OO 7:13 
10/4/00 0:OO 7:14 
10/4/00 0:OO 7: 15 
10/4/00 0:OO 7: 16 
10/4/00 0:OO 7:17 
10/4/00 0:OO 7:18 
10/4/00 0:OO 7:19 
10/4/00 0:OO 7 2 0  
10/4/00 0:OO 721 
\0/4/00 0:OO 7 2 2  
10/4/00 0:OO 7 2 3  
10/4/00 0:OO 7 2 4  
10/4/00 0:OO 7:25 
10/4/00 0:OO 7 2 6  
10/4/00 0:OO 7 2 7  
10/4/00 0:OO 7:28 
10/4/00 0:OO 7 2 9  
10/4/00 0:OO 7:30 
10/4/00 0:OO 7:31 
10/4/00 0:OO 7:32 
10/4/00 0:OO 7:33 
16/4/00 0:OO 7:34 
10/4/00 0:OO 7:35 
10/4/00 0:OO 7:36 
10/4/00 0:OO 7:37 
10/4/00 0:OO 7:38 
10/4/00 0:OO 7:39 
10/4/00 0:OO 7:40 
10/4/00 0:OO 7:41 
10/4/00 0:OO 7:42 
10/4/00 0:OO 7:43 
10/4/00 0:OO 7:44 
10/4/00 0:OO 7:45 
10/4/00 0:OO 7:46 
10/4/00 0:OO 7:47 
10/4/00 0:OO 7:48 
10/4/00 0:OO 7:49 
10/4/00 0:OO 7:50 

co 
60.8 
63.4 
73.9 
67.1 
78.0 
88.7 
72.4 
68.9 
67.3 
51.2 
41.4 
70.8 
89.4 
62.2 
40.0 
45.3 
81.7 
133.1 
192.2 
174.9 
149.6 
100.4 
74.8 
90.0 
103.8 
138.5 
147.1 
85.7 
80.7 
139.1 
164.2 
170.4 
159.4 
134.6 
134.1 
106.1 
102.5 
124.8 
124.2 
122.1 
102.8 
78.8 
79.6 
80.1 
37.3 
37.2 
60.5 
41.6 
33.4 
31.9 
56,5 

NOX COPPH NOXPPH 
3.64 155.90 15.33 
3.56 162.75 15.01 
3.08 189.50 12.99 
2.73 172.14 11.50 
2.31 200.08 9.74 
1.85 227.60 7.81 
1.49 185.63 6.27 
1.31 176.75 5.53 
1.03 172.75 4.33 
1.62 131.22 6.83 
4.51 106.23 19.01 
3.18 181.50 13.40 
2.62 229.36 11.04 
4.86 159.59 20.49 
4.09 102.64 17.22 . 
3.90 116.09 16.45 
3.70 209.61 15.61 
3.28 341.36 13.81 
2.94 492.90 12.38 
1.95 448.67 8.23 
1.26 383.76 5.31 
1.10 257.41 4.64 
1.18 191.92 4.95 
1.47 230.76 6.18 
1.55 266.28 6.54 
1.37 355.25 5.77 
1.48 377.24 6.23 
3.57 219.87 15.04 
8.06 206.91 33.96 
3.46 356.71 14.56 
0.97 421.11 4.07 
0.78 436.97 3.27 
0.69 408.97 2.90 
0.78 345.24 3.28 
0.86 343.87 3.60 
0.88 272.10 3.70 
0.95 262.87 4.00 
1.11 320.21 4.66 
1.36 318.61 5.74 
1.71 313.19 7.20 
2.13 263.64 8.99 
8.39 202.04 35.36 
10.91 204.27 45.97 
9.19 205.39 38.72 
20.89 95.58 88.02 
19.62 95.41 82.66 
4.91 155.24 20.69 
9.03 106.61 38.05 
15.65 85.58 65.92 
13.10 81.76 55.20 
12.52 144.98 52.73 



MinOOl 

10/4/00 0:OO 7:51 
10/4/00 0:OO 7:52 
10/4/00 0:OO 7:53 
10/4/00 0:OO 7:54 
10/4/00 0:OO 7:55 
10/4/00 0:OO 7:56 
10/4/00 0:OO 7:57 
10/4/00 0:OO 7:58 
10/4/00 0:OO 7:59 
10/4/00 0:OO 8:OO 
10/4/00 0:OO 8:Ol 
10/4/00 0:OO 8:02 
10/4/00 0:OO 8:03 
10/4/00 0:OO 8:04 
10/4/00 0:OO 8:05 
10/4/00 0:OO 8:06 
10/4/00 0:OO 8:07 
10/4/00 0:OO 8:08 
10/4/00 0:OO 8:09 
10/4/00 0:OO 8:lO 
10/4/00 0:OO 8: 1 1 
10/4/00 0:OO 8:12 
l,0/4/00 0:OO 8:13 
10/4/00 0:OO 8:14 
10/4/00 0:OO 8:15 
10/4/00 0:OO 836 
10/4/00 0:OO 8:17 
10/4/00 0:OO 8:18 
10/4/00 0:OO 8:19 
10/4/00 0:OO 8:20 
10/4/00 0:OO 8:21 
10/4/00 0:OO 822 
10/4/00 0:OO 8:23 
10/4/00 0:OO 8:24 
10/4/00 0100 8:25 
10/4/00 0:OO 8:26 
10/4/00 0:OO 8:27 
10/4/00 0:OO 8:28 
10/4/00 0:OO 8:29 
10/4/00 0:OO 8:30 
10/4/00 0:OO 8:31 
10/4/00 0:OO 8:32 
10/4/00 0:OO 8:33 
10/4/00 0:OO 8:34 
10/4/00 0:OO 8:35 
10/4/00 0:OO 8:36 
10/4/00 0:OO 8:37 
10/4/00 0:OO 8:38 
10/4/00 0:OO 8:39 
10/4/00 0:OO 8:40 
10/4/00 0:OO 8:41 
10/4/00 0:OO 8:42 

46.0 
32.2 
30.4 
29.5 
29.3 
29.3 
28.9 
28.3 
28.3 
28.7 
29.3 
30.5 
32.4 
33.3 
33.3 
33.7 
33.9 
34.3 
34.5 
34.4 
33.3 
34.0 
34.2 
36.5 
47.0 
47.6 
60.8 
81.1 
88.7 
90.7 
95.8 
87.4 
70.1 
69.4 
69.3 
72.9 
78.2 
76.3 
60.5 
102.7 
64.7 
33.2 
72.7 
117.8 
111.8 
108.3 
70.7 
49.7 
42.6 
56.1 
64.3 
94.2 

11.10 117.90 46.77 
9.22 82.67 38.86 
8.45 77.90 35.60 
8.37 75.70 35.25 
8.13 75.09 34.24 
7.85 75.07 33.08 
7.94 74.01 33.46 
8.04 72.50 33.89 
8.05 72.53 33.91 
7.98 73.58 33.62 
7.49 75.08 31.56 
6.27 78.29 26.43 
6.21 82.99 26.15 
5.83 85.32 24.55 
5.82 85.32 24.51 
6.15 86.40 25.90 . 
6.02 87.00 25.35 
6.04 87.89 25.46 
6.11 88.51 25.74 
6.04 88.32 25.46 
5.65 85.32 23.79 
6.10 87.25 25.70 
6.04 87.66 25.44 
5.45 93.58 22.96 
3.44 120.54 14.48 
3.33 122.18 14.01 
7.48 156.01 31.49 
5.59 208.12 23.56 
2.33 227.52 9.81 
1.95 232.70 8.22 
1.83 245.81 7.70 
1.69 224.12 7.11 
1.35 179.87 5.69 
1.28 177.95 5.38 
1.31 177.69 5.52 
1.39 186.93 5.87 
1.46 200.60 6.17 
1.30 195.66 5.47 
1.28 155.23 5.39 
1.26 263.55 5.32 
1.70 165.91 7.18 
2.43 85.24 10.23 
2.18 186.56 9.18 
1.55 302.11 6.51 
1.38 286.89 5.81 
1.68 277.81 7.07 
5.46 181.24 23.01 
3.21 127.51 13.53 
3.08 109.34 12.97 
2.85 143.83 11.99 
2.68 164.97 11.29 
2.35 241.73 9.88 
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10/4/00 0:OO 8:43 
10/4/00 0:OO 844 
10/4/00 0:OO 8:45 
10/4/00 0:OO 8:46 
10/4/00 0:OO 8:47 
10/4/00 0:OO 8:48 
10/4/00 0:OO 8:49 
10/4/00 0:OO 8:50 
10/4/00 0:OO 8:51 
10/4/00 0:OO 8:52 
10/4/00 0:OO 8:53 
10/4/00 0:OO 8:54 
10/4/00 0:OO 8:55 
10/4/00 0:OO 8:56 
10/4/00 0:OO 8:57 
10/4/00 0:OO 8:58 
10/4/00 0:OO 8:59 
10/4/00 0:OO 9:00 
10/4/00 0:OO 9:Ol 
10/4/00 0:OO 9:02 
10/4/00 0:OO 9:03 
10/4/00 0:OO 9:04 
10/4/00 0:OO 9:05 
10/4/00 0:OO 9:06 
10/4/00 0:OO 9:07 
10/4/00 0:OO 9:08 
10/4/00 0:OO 9:09 
10/4/00 0:OO 9:lO 
10/4/00 0:OO 9:11 
10/4/00 0:OO 9:12 
10/4/00 0100 9: 13 
10/4/00 0:OO 9:14 
10/4/00 0:OO 9:15 
10/4/00 0:OO 9:16 
10/4/00 0:OO 9:17 
10/4/00 0:OO 9:18 
10/4/00 0:OO 9:19 
10/4/00 0:OO 9:20 
10/4/00 0:OO 9:21 
10/4/00 0:OO 9:22 
10/4/00 0:OO 9:23 
10/4/00 0:OO 9:24 
10/4/00 0:OO 9:25 
10/4/00 0:OO 926 
10/4/00 0:OO 9:27 
10/4/00 0:OO 9:28 
10/4/00 0:OO 9:29 
10/4/00 0:OO 9:30 
10/4/00 0:OO 9:31 
10/4/00 0:OO 9:32 
10/4/00 0:OO 9:33 
10/4/00 0:OO 9:34 

167.3 
186.0 
188.8 
169.2 
253.4 
287.8 
254.7 
237.1 
172.3 
156.7 
116.5 
142.0 
158.0 
208.6 
176.2 
158.5 
124.2 
58.5 
115.5 
94.2 
125.3 
136.3 
105.6 
77.2 
84.6 
76.3 
64.3 
50.4 
39.4 
64.2 
60.1 
52.4 
41.0 
53.0 
34.2 
32.1 
32.6 
57.0 
54.4 
33.5 
30.5 
29.6 
29.3 
28.4 
29.9 
30.3 
31.4 
37.6 
57.7 
55.9 
50.9 
51.8 

Min001 

2.35 429.15 9.88 
2.38 477.20 10.02 
2.71 484.30 11.43 
3.26 434.09 13.74 
3.55 649.96 14.94 
3.86 738.12 16.27 
3.41 653.45 14.38 
3.54 608.16 14.91 
2.62 441.85 11.02 
1.98 401.93 8.36 
1.49 298.94 6.30 
1.51 364.20 6.37 
1.28 405.39 5.37 
1.18 535.17 4.97 
1.21 452.06 5.11 
1.26 406.62 5.30 - 
3.36 318.50 14.14 
7.67 150.04 32.31 
5.47 296.28 23.06 
1.34 241.53 5.65 
1.33 321.47 5.60 
1.40 349.61 5.88 
1.38 270.82 5.81 
1.46 197.96 6.17 
1.70 216.91 7.14 
2.21 195.72 9.31 
2.47 165.06 10.39 
7.80 129.26 32.86 
16.27 100.98 68.55 
8.30 164.62 34.97 
3.14 154.29 13.23 
4.47 134.39 18.59 
16.25 105.08 68.47 
6.22 135.84 26.19 
9.43 87.81 39.72 
15.18 82.41 63.95 
14.24 83.51 59.99 
14.21 146.08 59.88 
11.89 139.64 50.10 
9.43 86.05 39.72 
8.94 78.13 37.67 
8.49 75.97 35.78 
8.07 75.07 34.00 
6.89 72.95 29.02 
6.14 76.75 25.88 
6.05 77.63 25.48 
6.54 80.56 27.56 
10.78 96.37 45.41 
10.59 147.89 44.60 
5.75 143.45 24.23 
5.05 130.62 21.28 
4.30 132.90 18.13 
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10/4/00 0:OO 935 
10/4/00 0:OO 9:36 
10/4/00 0:OO 937 
10/4/00 0:OO 938 
10/4/00 0:OO 9:39 
10/4/00 0:OO 9:40 
10/4/00 0:OO 9:41 
10/4/00 0:OO 9:42 
10/4/00 0:OO 9:43 
10/4/00 0:OO 9:44 
10/4/00 0:OO 9:45 
1014100 0:OO 9:46 
10/4/00 0:OO 9:47 
10/4/00 0.00 9:48 
10/4/00 0:OO 9:49 
10/4/00 0:OO 950 
10/4/00 0:OO 9:51 
10/4/00 0:OO 952 
10/4/00 0:OO 9:53 
10/4/00 0:OO 954 
10/4/00 0:OO 9:55 
10/4/00 0:OO 9:56 
10/4/00 0:OO 9:57 
10/4/00 0:OO 9:58 
10/4/00 0:OO 9:59 
10/4/00 0:OO 1O:OO 
10/4/00 0:OO 1O:Ol 
10/4/00 0:OO 10:02 
10/4/00 0:OO 10:03 
10/4/00 0:OO 10:04 
10/4/00 0:OO 10:05 
10/4/00 0:OO 10:06 
10/4/00 0:OO 10:07 
10/4/00 0:OO 10:08 
10/4/00 0:OO 10:09 
10/4/00 0:OO 1O:lO 
10/4/00 0:OO 1O:ll 
10/4/00 0:OO 10: 12 
10/4/00 0:OO 10: 13 
10/4/00 0:OO 10: 14 
10/4/00 0:OO 10:15 
10/4/00 0:OO 10: 16 
10/4/00 0:OO 10:17 
10/4/00 0:OO 10:18 
10/4/00 0:OO 10:19 
10/4/00 0:OO 10:20 
10/4/00 0:OO 10:21 
10/4/00 0:OO 10:22 
10/4/00 0:OO 1023 
10/4/00 0:OO 10:24 
10/4/00 0:OO 10:25 
10/4/00 0:OO 10:26 

77.5 4.00 
80.0 3.03 
99.3 2.09 
109.8 1.15 
100.1 0.96 
100.7 0.96 
112.0 1.24 
123.4 1.27 
114.7 1.16 
107.5 1.02 
112.2 1.05 
72.6 2.62 
49.1 4.93 
62.6 3.14 
67.7 4.44 
52.4 3.72 
55.4 2.88 
77.2 2.70 
92.6 2.48 
108.2 2.34 
93.4 2.28 
120.7 2.26 
149.2 2.37 
124.9 2.38 
132.7 2.02 
171.7 2.06 
181.8 2.05 
161.8 1.75 
106.1 1.47 
84.6 1.49 
48.8 2.02 
45.2 2.86 
43.9 5.60 
72.0 5.05 
98.8 1.74 
96.4 0.95 
124.3 0.84 
98.5 0.82 
85.3 2.16 
48.9 9.36 
60.8 11.62 
75.6 2.80 
71.2 1.60 
78.8 1.10 
81.1 1.01 
83.9 1.29 
82.2 3.33 
38.4 13.71 
41.8 17.95 
53.5 4.99 
41.5 9.52 
42.8 17.18 

MinOOl 

198.92 16.87 
205.27 12.76 
254.77 8.81 
281.56 4.86 
256.71 4.03 
258.33 4.02 
287.39 5.22 
316.44 5.36 
294.26 4.87 
275.87 4.31 
287.84 4.42 
186.16 11.05 
125.93 20.78 
160.52 13.24 
173.76 18.72 
134.47 15.67 - 
142.15 12.15 
198.15 11.37 
237.41 10.46 
277.58 9.85 
239.56 9.60 
309.63 9.53 
382.66 9.97 
320.31 10.02 
340.38 8.52 
440.34 8.68 
466.41 8.62 
415.11 7.39 
272.10 6.20 
216.97 6.27 
125.28 8.51 
115.86 12.06 
112.60 23.61 
184.74 21.26 
253.39 7.32 
247.24 3.98 
318.77 3.53 
252.75 3.46 
218.76 9.11 
125.41 39.45 
155.84 48.93 
193.85 11.78 
182.65 6.76. 
202.04 4.64 
207.96 4.24 
215.19 5.42 
210.76 14.01 
98.48 57.75 
107.11 75.63 
137.28 21.02 
106.34 40.09 
109.69 72.36 
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MinOOl 

10/4/00 0:OO 10:27 
10/4/00 0:OO 10:28 
10/4/00 0:OO 10:29 
10/4/00 0:OO 10:30 
10/4/00 0:OO 10:31 
10/4/00 0:OO 10:32 
10/4/00 0:OO 10:33 
10/4/00 0:OO 10:34 
10/4/00 0:OO 10:35 
10/4/00 0:OO 10:36 
10/4/00 0:OO 10:37 
10/4/00 0:OO 10:38 
10/4/00 0:OO 10:39 
10/4/00 0:OO 10:40 
10/4/00 0:OO 10:41 
10/4/00 0:OO 10:42 
10/4/00 0:OO 10:43 
10/4/00 0:OO 10:44 
10/4/00 0:OO 10:45 
10/4/00 0:OO 10:46 
10/4/00 0:OO 10:47 
10/4/00 0:OO 10:48 
10/4/00 0:OO 10:49 

10/4/00 0:OO 10:51 
10/4/00 0:OO 10:52 
10/4/00 0:OO 10:53 
10/4/00 0:OO 10:54 
10/4/00 0:OO 10:55 
10/4/00 0:OO 10:56 
10/4/00 0:OO 10:57 
10/4/00 0:OO 10:58 
10/4/00 0:OO 10:59 
10/4/00 0:OO 11 :00 

io/4/00 o:oo i0:50 

55.9 
44.6 
30.9 
30.7 
33.3 
33.5 
49.9 
35.4 
29.6 
29.3 
30.0 
59.0 
69.5 
51.2 
60.8 
86.4 
86.4 
71.9 
84.3 
93.1 
112.6 
109.2 
109.4 
81.2 
85.2 
82.5 
64.9 
53.3 
44.0 
33.1 
34.1 
55.6 
67.8 
49.7 

4.19 143.37 17.64 
7.95 114.49 33.48 
12.17 79.18 51.25 
11.49 78.76 48.41 
10.72 85.31 45.15 
9.54 86.01 40.19 
9.61 128.07 40.49 
8.64 90.79 36.42 
8.30 75.86 34.98 
7.40 75.07 31.19 
5.76 76.88 24.25 
6.00 151.37 25.29 
3.74 178.20 15.76 
9.75 131.30 41.06 
6.77 155.85 28.53 
2.91 221.69 12.24 . 
2.13 221.63 8.98 
1.49 184.44 6.28 
1.36 216.27 5.73 
1.34 238.74 5.65 
1.39 288.73 5.86 
1.36 280.00 5.71 
1.23 280.75 5.20 
1.18 208.31 4.96 
1.06 218.45 4.45 
0.95 211.51 3.98 
0.88 166.48 3.72 
0.85 136.76 3.58 
1.01 112.89 4.24 
2.76 84.92 11.61 
4.01 87.34 16.89 
2.80 142.71 11.78 
2.55 173.89 10.75 
6.93 127.38 29.20 

80.5 4.5 
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Run 3 



Date Hour 
10/4/00 0:OO 1 1 :00 
10/4/00 0:OO 11:Ol 
10/4/00 0:OO 11:02 
10/4/00 0:OO 1 1  :03 
10/4/00 0:OO 1 1 :04 
10/4/00 0:OO 11:05 
10/4/00 0:OO 11:06 
10/4/00 0:OO 1 1 :07 
10/4/00 0:OO 1 1 :08 
10/4/00 0:OO 11:09 
10/4/00 0:OO 11:lO 
10/4/00 0:OO 11:ll 
10/4/000:00 11:12 
10/4/000:00 11:13 
10/4/000:00 11:14 
10/4/00 0:OO 1 1 : 1 5 
10/4/00 0:OO 11:16 
10/4/00 0:OO 11:17 
10/4/00 0:OO 11:18 
10/4/00 0:OO 11:19 
10/4/00 0:OO 1 1 :20 
,l0/4/00 0:OO 11:21 
10/4/00 0:OO 1 1  :22 
10/4/00 0:OO 1 1  :23 
10/4/00 0:OO 1 1 :24 
10/4/00 0:OO 1 1  :25 
10/4/00 0:OO 11:26 
10/4/00 0:OO 1 1  :27 
10/4/00 0:OO 11:28 
30/4/00 0:OO 11:29 
10/4/00 0:OO 1 1  :30 
10/4/000:00 11:31 
10/4/00 0:OO 1 1 :32 
10/4/00 0:OO 1 1 :33 
10/4/00 0:OO 1 1 :34 
10/4/00 0:OO 1 1 :35 
10/4/00 0:OO 1 1 :36 
10/4/00 0:OO 1 1  :37 
10/4/00 0:OO 1 1 :38 
10/4/00 0:OO 1 1  :39 
10/4/00 0:OO 1 1  :40 
10/4/00 0:OO 11:41 
10/4/00 0:OO 1 1 :42 
10/4/00 0:OO 1 1 :43 
10/4/00 0:OO 1 1 :44 
10/4/00 0:OO 11:45 
10/4/00 0:OO 11:46 
10/4/00 0:OO 1 1  :47 
10/4/00 0:OO 1 1 :48 
10/4/00 0:OO 1 1 :49 
10/4/00 0:OO 1 1 :50 

MinOOl 

GO NOX COPPH NOXPPtzero avg 
49.7 6.93 127.38 29.20 
34.6 4.05 88.63 17.04 
38.0 3.43 97.38 14.43 
83.6 2.77 214.38 11.65 
129.4 2.67 331.87 11.26 
128.2 2.75 328.88 11.58 
229.2 2.76 588.02 11.61 
224.4 2.93 575.63 12.34 
240.7 2.63 617.55 11.07 
290.4 2.02 744.88 8.49 
293.9 1.73 753.93 7.28 
227.9 1.84 584.49 7.75 
188.3 2.28 483.12 9.62 
71.7 5.72 184.03 24.11 
45.0 11.56 115.49 48.72 
76.8 13.63 197.02 57.41 
59.8 18.77 153.27 79.06 
43.3 17.00 111.14 71.59 
43.7 12.88 112.10 54.25 
46.9 10.92 120.38 45.99 
45.1 9.40 115.71 39.58 
66.1 5.21 169.58 21.94 
98.6 1.33 252.80 5.60 
92.4 1.18 236.89 4.97 
94.1. 2.75 241.27 11.58 
45.2 7.62 115.82 32.08 
34.6 10.86 88.65 45.74 
32.5 13.03 83.44 54.90 
36.7 13.93 94.14 58.67 
93.6 8.27 239.98 34.84 
182.7 1.71 468.76 7.21 
217.5 1.01 557.79 4.26 
136.0 0.99 348.92 4.19 
117.0 1.15 300.21 4.83 
106.4 2.20 272.86 9.25 
51.5 10.01 132.12 42.19 
34.2 12.82 87.65 53.99 
32.5 12.93 83.41 54.48 
33.2 13.40 85.07 56.44 
34.4 13.03 88.31 54.90 
48.0 5.61 123.14 23.65 
33.9 9.51 87.04 40.08 
31.5 11-50 80.84 48.44 
32.5 9.41 83.42 39.66 
46.3 8.71 118.86 36.71 
46.3 8.70 118.66 36.64 
33.6 8.41 86.16 35.44 
30.5 8-01 78.28 33.74 
29.5 7.76 75.72 32.71 
29.3 7.48 75.08 31.50 
29.9 6.14 76.62 25.85 
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\cz 

26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0.00 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 
10/4/00 0:OO 

l l : 5 1  
11:52 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11 :59 
12:oo 
1201 
1202 
1203 
1204 
1205 
1206 
12:07 
12:08 
1209 
1210 
1211 
12:12 
1213 
12:14 
12:15 
1216 
1217 
1218 
12:19 
12:20 
1221 
1222 
1223 
1224 
12:25 
1226 
1227 
12:28 
12:29 
1230 
12:31 
1232 
1233 
1234 
12:35 
12:36 
1237 
12:38 
12:39 
12:40 
12:41 
12:42 

MinOOt 

30.8 
31 .O 
40.1 
59.3 
46.1 
39.9 
43.6 
44.7 
51.0 
82.8 
94.2 
104.7 
106.7 
77.4 
86.0 
124.3 
180.2 
131.1 
57.0 
85.8 
81.3 
61.8 
58.1 
44.8 
48.1 
51.5 
57.3 
79.4 
109.0 
118.6 
82.3 
93.6 
184.4 
142.3 
163.9 
192.7 
202.4 
192.4 
148.0 
68.0 
33.7 
32.0 
71.2 
79.6 
125.0 
159.6 
168.7 
220.3 
233.2 
197.0 
173.6 
187.3 

6.00 78.91 25.27 
5.93 79.62 24.98 
6.27 102.84 26.43 
5.45 152.00 22.96 
15.29 118.30 64.41 
11.72 102.34 49.36 
13.72 111.90 57.78 
6.14 114.57 25.87 
7.24 130.71 30.51 
6.12 212.45 25.78 
6.32 241.69 26.62 
3.56 268.51 14.99 
2.91 273.65 12.25 
4.11 198.63 17.30 
2.19 220.67 9.23 
1.32 318.84 5.54 
0.96 462.23 4.02 
4.76 336.26 20.05 
7.88 146.10 33.20 
3.43 219.98 14.46 
2.29 208.55 9.66 
2.35 158.47 9.88 
5.19 149.09 21.88 
17.39 115.01 73.27 
5.27 123.27 22.19 
3.70 132.03 15.60 
3.21 146.88 13.53 
3.34 203.62 14.08 
3.14 279.65 13.22 
3.96 304.16 16.68 
3.30 211.00 13.91 
3.05 240.02 12.85 
2.58 472.93 10.89 
3.90 365.06 16.42 
3.92 420.51 16.52 
2.16 494.25 9.08 
1.09 519.20 4.57 
1.19 493.56 5.01 
1.74 379.57 7.31 
6.99 174.45 29.44 
11.83 86.35 49.82 
11.08 82.03 46.69 
10.27 182.54 43.26 
2.22 204.09 9.33 
1.74 320.63 7.32 
1.89 409.30 7.96 
1.81 432.65 7.63 
1.91 565.17 8.05 
2.17 598.16 9.13 
2.27 505.27 9.58 
2.52 445.39 10.63 
2.83 480.40 11.92 
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26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 

i 



MinOOl 

10/4/00 0:OO 12:43 
10/4/00 0:OO 12:44 
10/4/00 0:OO 12:45 
10/4/00 0:OO 12:46 
10/4/00 0:OO 12:47 
10/4/00 0:OO 12:48 
10/4/00 0:OO 12:49 
10/4/00 0:OO 12:50 
10/4/00 0:OO 12:51 
10/4/00 0:OO 12:52 
10/4/00 0:OO 12:53 
10/4/00 0:OO 12:54 
10/4/00 0:OO 12:55 
10/4/00 0:OO 12:56 
10/4/00 0:OO 12:57 
10/4/00 0:OO 12:58 
10/4/00 0:OO 12:59 
10/4/00 0:OO 13:OO 
10/4/00 0:OO 13:Ol 
10/4/00 0:OO 13:OZ 
10/4/00 0:OO 13:03 
10/4/oO 0:OO 13:04 
10/4/00 0:OO 13:05 
10/4/00 0:OO 13:06 
10/4/00 0:OO 13:07 
10/4/00 0:OO 13:08 
10/4/00 0:OO 13:09 
10/4/00 0:OO 1 3 : l O  
10/4/00 0:OO 13:ll 
10/4/00 0:OO 13:12 
10/4/00 0:OO 13:13 
10/4/00 0:OO 13:14 
10/4/00 0:OO 13:15 
10/4/00 0:OO 13:16 
10/4/00 0:OO 13:17 
10/4/00 0:OO 13:18 
10/4/00 0:OO 13:19 
10/4/00 0:OO 13:20 
10/4/00 0:OO 13:21 
10/4/00 0:OO 13:22 
10/4/00 0:OO 13:23 
10/4/00 0:OO 13:24 
10/4/00 0:OO 13:25 
10/4/00 0:OO 13:26 
10/4/00 0:OO 13:27 
10/4/00 0:OO 13:28 
10/4/00 0:OO 13:29 
10/4/00 0:OO 13:30 
10/4/00 0:OO 13:31 
10/4/00 0:OO 13:32 
10/4/00 0:OO 1333 
10/4/00 0:OO 1 3 3 4  

204.2 2.68 523.89 
115.1 6.18 295.35 
48.8 13.23 125.06 
64.4 11.12 165.24 
134.6 2.21 345.31 
157.7 1.95 404.47 
105.8 5.80 271.50 
45.9 17.56 117.72 
37.8 17.10 97.02 
33.0 14.98 84.73 
34.6 13.51 88.63 
33.1 14.17 84.80 
52.2 12.75 133.87 
36.1 9.70 92.49 
32.8 8.55 84.12 
31.6 8.23 81.10 
31.1 8.21 79.83 
30.3 7.95 77.63 
30.3 7.57 77.65 
30.3 6.54 77.63 
32.2 5.74 82.56 
58.0 4.37 148.68 
63.1 7.59 161.89 
63.2 7.44 162.08 
69.9 3.86 179.27 
78.7 3.60 201.77 
77.3 3.13 198.39 
68.3 3.85 175.11 
77.8 4.12 199.58 
75.3 3.36 193.18 
90.3 3.32 231.59 
98.0 2.66 251.47 
97.4 2.57 249.96 
103.0 2.21 264.10 
99.0 1.99 254.06 
95.2 -2.34 244.25 
115.9 2.87 297.20 
75.1 3.06 192.57 
60.2 4.61 154.55 
85.7 3.25 219.91 
99.0 2.98 254.07 
83.1 5.56 213.06 
50.3 6.33 128.91 
50.1 5.88 128.50 
68.6 5.00 175.91 
132.4 3.59 339.52 
221.8 3.45 568.94 
181.7 3.88 465.96 
129.4 3.51 331.84 
154.3 3.02 395.89 
198.6 2.85 509.55 
297.3 2.46 762.48 

11.27 
26.02 
55.71 
46.84 
9.32 
8.23 
24.42 
73.97 
72.02 
63.12 
56.91 
59.69 
53.71 
40.85 
36.03 
34.68 
34.60 
33.48 
31.90 
27.54 
24.17 
18.41 
31.97 
31.34 
16.27 
15.15 
13.18 
16.24 
17.36 
14.16 
13.99 
11.22 
10.83 
9.32 
8.36 
9.85 
12.07 
12.89 
19.43 
13.70 
12.54 
23.42 
26.65 
24.76 
21.05 
15.1 2 
14.52 
16.34 
14.80 
12.73 
12.02 
10.38 

26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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MinOOl 

10/4/00 0:OO 13:35 
10/4/00 0:OO 13:36 
10/4/00 0:OO 13:37 
10/4/00 0:OO 1338 
10/4/00 0:OO 13:39 
10/4/00 0:OO 13:40 
10/4/00 0:OO 13:41 
10/4/00 0:OO 13:42 
10/4/00 0:OO 1343 
10/4/00 0:OO 13:44 
10/4/00 0:OO 13:45 
10/4/00 0:OO 13:46 
10/4/00.0:00 13:47 
10/4/00 0:OO 13:48 
10/4/00 0:OO 13:49 
10/4/00 0:OO 13:50 
10/4/00 0:OO 13:51 
10/4/00 0:OO 13:52 
10/4/00 0:OO 13:53 
10/4/00 0:OO 13:54 
10/4/00 0:OO 13:55 
10/4/00 0:OO 13:56 
10/4/00 0:OO 13:57 
10/4/00 0:OO 13:58 
10/4/00 0:OO 13:59 
10/4/00 0:OO 14:OO 
10/4/00 0:OO 14:Ol 
10/4/00 0.00 14:02 
10/4/00 0:OO 14:03 
10/4/00 0:OO 14:04 
10/4/00 0:OO 14:05 
10/4/00 0:OO 14:06 
10/4/00 0:OO 14:07 
10/4/00 0:OO 14:08 
10/4/00 0:OO 14:09 
10/4/00 0:OO 14: 10 
10/4/00 0:OO 14:ll 
10/4/00 0:OO 14:12 
10/4/00 0:OO 14:13 
10/4/00 0:OO 14:14 
10/4/00 0:OO 14:15 
10/4/00 0:OO 14:16 
10/4/00 0:OO 14:17 
10/4/00 0:OO 14:18 
1014100 0:OO 14:19 
10/4/00 0:OO 14:20 
10/4/00 0:OO 14:21 
10/4/00 0:OO 14:22 
10/4/00 0:OO 14:23 
10/4/00 0:OO 1424 
10/4/00 0:OO 14:25 
10/4/00 0:OO 1426 

291.4 1.97 
245.3 1.49 
179.3 1.22 
189.0 1.02 
163.2 1.07 
168.0 1.18 
185.8 1.40 
146.6 5.19 
57.1 8.74 
36.8 8.86 
32.4 30.29 
31.4 15.75 
30.2 7.91 
29.3 7.63 
29.2 7.92 
28.3 8.30 
28.3 7.65 
28.3 7.47 
28.3 7.72 
28.3 7.91 
28.3 8.23 
27.6 8.15 
27.3 7.52 
27.3 7.11 
27.3 7.29 
27.3 7.97 
45.1 20.78 
73.8 1.54 
77.8 2.31 
98.1 2.30 
122.8 1.80 
143.7 1.30 
143.7 1.23 
192.8 1.37 
123.2 1.85 
111.0 2.33 
130.5 2.03 
110.6 3.82 
48.1 8.52 
33.3 13.91 
30.4 17.10 
30.3 14.39 
31.3 11.71 
35.1 9.76 
57.2 11.12 
48.4 9.17 
33.6 8.22 
30.3 7.77 
29.3 7.53 
28.4 7.30 
28.3 6.64 
28.8 5.70 

747.52 8.31 
629.16 6.29 
459.94 5.15 
484.80 4.28 
418.59 4.50 
430.90 4.96 
476.69 5.90 
375.99 21.87 
146.47 36.81 
94.47 37.33 
83.10 127.58 
.80.57 66.33 
77.58 33.32 
75.07 32.14 
75.02 33.37 
72.51 34.95 - 
72.52 32.23 
72.53 31.49 
72.51 32.53 
72.52 33.34 
72.51 34.67 
70.77 34.32 
69.97 31.68 
69.94 29.97 
69.97 30.71 
69.94 33.56 
115.66 87.53 
189.39 31.77 
199.49 9.73 
251.58 9.68 
315.09 7.59 
368.55 5.49 
368.64 5.18 
494.59 5.78 
315.92 7.78 
284.67 9.81 
334.81 8.54 
283.65 16.11 
123.44 35.91 
85.34 58.60 
77.97 72.04 
77.64 60.64 
80.28 49.34 
90.02 41.13 
146.85 46.82 
124.17 38.64 
86.26 34.63 
77.82 32.74 
75.07 31.73 
72.81 30.76 
72.52 27.96 
73.92 24.00 

26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 

.. 

- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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MinOOl i 
10/4/00 0:OO 14:27 
10/4/00 0:OO 14:28 
10/4/00 0:OO 14:29 
10/4/00 0:OO 14:30 
10/4/00 0:OO 14:31 
10/4/00 0:OO 14:32 
10/4/00 0:OO 14:33 
10/4/00 0:OO 14:34 
10/4/00 0:OO 14:35 
10/4/00 0:OO 14:36 
10/4/00 0:OO 14:37 
10/4/00 0:OO 14:38 
10/4/00 0:OO 14:39 
10/4/00 0:OO 14:40 
10/4/00 0:OO 14:41 
10/4/00 0:OO 14:42 
10/4/00 0:OO 14:43 
10/4/00 0:OO 14:44 
10/4/00 0:OO 14:45 
10/4/00 0:OO 14:46 
10/4/00 0:OO 14:47 
10/4/00 0:OO 14:48 
.10/4/00 0:OO 14:49 
10/4/00 0:OO 14:50 
10/4/00 0:OO 1451 
10/4/00 0:OO 14:52 
10/4/00 0:OO 14:53 

I 10/4/00 0:OO 1454 
10/4/00 0:OO 14:55 
10/4/00 0:OO 1456 
10/4/00 0:OO 74:57 
10/4/00 0:OO 14:58 
10/4/00 0:OO 14:59 
10/4/00 0:OO 15:OO 
10/4/00 0:OO 15:Ol 
10/4/00 0:OO 15:02 
10/4/00 0:OO 15:03 
10/4/00 0:OO 15:04 
10/4/00 0:OO 15:05 
10/4/00 0:OO 15:06 
10/4/00 0:OO 15:07 
10/4/00 0:OO 15:08 
10/4/00 0:OO 15:09 
10/4/00 0:OO 15:lO 
10/4/00 0:OO 15:ll 
10/4/00 0:OO 15:12 
10/4/00 0:OO 15:13 
10/4/00 0:OO 15:14 
10/4/00 0:OO 15: 1 5 
10/4/00 0:OO 15:16 
10/4/00 0:OO 15:17 
10/4/00 0:OO 15:18 

41.2 
75.0 
77.5 
72.1 
54.4 
55.3 
80.0 
80.2 
128.9 
187.9 
213.2 
172.2 
149.0 
143.2 
171.8 
168.7 
194.0 
95.6 
42.8 
109.9 
126.8 
109.0 
102.9 
11 9.0 
132.3 
120.5 
53.3 
47.6 
54.2 
93.6 
133.1 
226.3 
267.1 
254.1 
269.6 
352.8 
280.8 
182.5 
161.5 
166.4 
186.8 
169.2 
143.6 
51 .O 
31 .O 
29.3 
40.8 
90.0 
88.9 
111.5 
122.1 
124.8 

8.70 105.60 36.67 
8.66 192.33 36.50 
6.55 198.84 27.58 
6.93 185.07 29.19 
11.87 139.59 49.98 
6.63 141.93 27.93 
4.00 205.19 16.83 
4.36 205.80 18.38 
4.56 330.59 19.22 
4.55 482.06 19.15 
4.85 546.97 20.41 
4.33 441.66 18.24 
3.08 382.25 12.97 
2.93 367.37 12.34 
2.86 440.78 12.06 
2.05 432.74 8.62 
1.31 497.65 5.53 
2.46 245.12 10.37 
6.42 109.83 27.05 
4.43 281.93 18.67 
2.18 325.24 9.20 
1.83 279.70 7.70 
1.73 263.89 7.27 
1.68 305.35 7.07 
1.77 339.33 7.44 
4.10 309.01. 17.28 
11.46 136.70 48.29 
4.41 122.08 18.58 
3.88 138.99 16.34 
3.71 240.14 15.63 
3.70 341.31 15.57 
3.49 580.38 14.69 
2.88 685.07 12.12 
2.89 651.91 12.19 
2.65 691.65 11.15 
2.92 904.98 12.30 
3.11 720.35 13.10 
1.66 468.09 6.97 
1.25 414.26 5.25 
1.22 426.87 5.15 
1.08 479.20 4.54 
1.24 434.14 5.20 
3.33 368.34 14.01 
6.51 130.83 27.41 
6.13 79.56 25.84 
5.88 75.08 24.77 
13.80 104.75 58.12 
5.71 230.76 24.07 
1.06 228.03 4.47 
0.98 286.10 4.12 
1.12 313.25 4.71 
1.18 320.08 4.96 
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\ A  

26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



10/4/00 0:OO 15:19 
10/4/00 0:OO 1520 
10/4/00 0:OO 1521 
10/4/00 0:OO 15:22 
10/4/00 0:OO 15:23 
10/4/00 0:OO 1524 
10/4/00 0:OO 1525 
10/4/00 0:OO 1526 
10/4/00 0:OO 1527 
10/4/00 0:OO 15:28 
10/4/00 0:OO 15:29 
10/4/00 0:OO 15:30 
10/4/00 0:OO 15:31 
10/4/00 0:OO 1532 
10/4/00 0:OO 15:33 
10/4/00 0:OO 15:34 
10/4/00 0:OO 15:35 
10/4/00 0:OO 15:36 
10/4/00 0:OO 15:37 
10/4/00 0:OO 1338 
10/4/00 0:OO 1539 
10/4/00 0:OO 15240 

10/4/00 0:OO 1542 
10/4/00 0:OO 1543 
10/4/00 0:OO 15:44 
10/4/00 0:OO 15:45 

*10/4/00 0:OO 15:41 

I 

Min001 

120.9 1.07 310.25 4.52 
114.3 1.02 293.15 4.31 
107.7 1.44 276.29 6.06 
110.0 1.77 282.04 .7.44 
89.6 1.56 229.95 6.59 
94.6 1.48 242.76 6.23 
113.6 1.45 291.47 6.10 
99.5 6.95 255.18 29.30 
47.3 16.09 121.30 67.78 
43.6 21.99 111.89 92.64 
87.6 9.40 224.60 39.60 
55.2 3.89 141.48 16.39 
39.8 11.57 101.98 48.73 
30.7 16.94 78.83 71.38 
29.3 17.28 75.24 72.78 
29.3 16.30 75.07 68.66 
29.3 15.85 75.06 66.75 
29.3 15.50 75.08 65.30 
29.3 12.50 75.07 52.66 
29.3 10.34 75.07 43.58 
29.3 8.79 75.08 37.03 
29.3 7.93 75.08 33.42 
29.3 7.39 75.07 31.12 
29.3 6.91 75.08 29.12 
29.3 6.68 75.07 28.14 
29.3 6.96 75.08 29.34 
30.8 7.08 78.95 29.81 

' 

93.4 6.1 
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