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1. CERTIFICATIONS

1.1 Test Team Leader

| hereby certify that the test detailed in this report, to the best of my knowledge, was
accomplished in conformance with applicable rules and good practices. The results
submitted herein are accurate and true to the best of my knowledge.

Name: Michael J. Eisele, E.I.T.

Signature m (I-A,/_)_;‘_% Date ll‘/[7/0‘

1.2 Report Reviewer
| hereby certify that | have reviewed this report and find it to be true and accurate,

and in conformance with applicable rules and good practices, to the best of my

knowledge.

Name; David R. Rossman, P.E.

Signaturww Date \Z/ Za‘/‘;l
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2. INTRODUCTION
2.1 Client: Oregon Steel Mills
2.2 Physical Location: 14400 N. Rivergate Blvd., Portland, OR 97203

2.3 Mailing Location: P. O. Box 2760, Portland, OR 97208

24 Test Log
Test Date Source Name Pollutants
November 7, 2001 Electric Arc Furnace  Particulate, CO, NO,, SO,, VOC,

Baghouse Lead and Opacity

2.5 Test Purpose: Required by Title V Permit No. 26-1865, conditions 37, 38 and
39, issued by the Oregon Department of Environmental Quality (ODEQ).

2.6 Background Information: The expired ACDP Permit required tésting for
particulate, lead, CO, and opacity on a quarterly basis. The new Title V Permit
requires the list above annually.

2.7 Participants:
Horizon Personnel:
Michael J. Eisele, E.}.T., Team Leader
Ryan S. Smith, Field Technician
Tim J. Hertel, Field Technician
Dharma Cole, E.l.T., Field Technician
Brian Galvin, Field Technician
Jay Griffith, Field Technician
Michael E. Wallace, Calculations and QA/QC
David R. Rossman, P.E., Report Review
Michele R. Kinney, Technical Writer
Test Arranged by: Debbie Deetz Silva, Oregon Steel Mills
Source Operator: Mike Anderson
Test Plan Sent to: Jack Herbert, ODEQ
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3. SUMMARY OF RESULTS

3.1 Table(s) of Results
Particulate and Lead Test Results

Test Date: November 7, 2001
Units Run1 Run 2 Run 3

Start Time 10:31 1209 1350
End Time 12:05 13:33 15:17
Sampling Time min 70 65 60
Sampling Results
Particulate Conc.(Actual) griscfd  0.00069  0.00083 0.00106
Particulate Rate Ib/hr 3.1 3.7 4.7
Based on Cold Charge Ib/ton  0.0227 0.0268 0.0344
Sampie Volume dscf 2,214 1,978 1,870
Sample Weight, Total mg 98.6 106.6 128.3
Percent Isokinetic % o8 100 100
Lead Rate Ib/hr 0.036 0.043 0.054
Based on Cold Charge Ib/ton  0.00026  0.00031 0.00039
% of Total Particulate % 1.14 1.16 1.15
Opacity % 0 0 4 0
Source Parameters
Inlet Flow Rate - dscf/min
Outlet Flow Rate . dscf/min 530,000 525,000 522,000
Temperature, Qutlet °F 143 158 155
Process Data
Cold Charge Production tons/hr  137.36 139.40 137.82
Baghouse Press. Drop, Avg.  in H;O 4.5 55 6.0
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Table 2
Gaseous Emissions Test Results

Test Date: November 7, 2001

Units Run1 Run 2 Run 3 Average
Start Time 10:31 12:09 13.50
End Time 12:05 13:33 156:17
Sampling Time min 70 65 60 65
Sampling Results
Oz % 20.5 20.5 20.5 20.5
CO, % 0.6 0.5 0.6 0.6
CO  Concentration ppmv 202 135 124 154
Rate Ib/hr 341.6 2296 210.8 260.7
Based on Cold Charge Ibfton  2.49 1.65 1.53 1.89
NO, Concentration ppmv 11 12 11 11
Rate Ib/hr 30.5 32.9 295 31.0
Based on Cold Charge Ib/fton  0.22 0.24 0.21 0.22
$0; Concentration’ ppmv 5 5 4 4
Rate Ib/hr 19.1 21.2 14.9 18.4
Based on Cold Charge Ib/ton 0.14 0.15 0.1 0.13
TGOC Concentration ppmvC 29 21 21 24
Rate IbC/hr 21.1 15.2 15.1 17.1
Based on Cold Charge [bC/ton 0.15 0.11 0.11 0.12
TGNMOC? Concentration ppmvC 9 9 12 10
Rate IbC/hr 6.7 6.4 9.1 74

Based on Cold Charge |bC/ton 0.049 0.046 0.066 0.053

' SO2 results may be slightly high due to excessive drift during the testing. The results are drift corrected.
?VOC emissions as total gaseous non-methane organic compounds
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3.2 Description of Collected Samples:
See Blank Correction and Rinse Allocation in Appendix.

3.3 Discussion of Errors and Quality Assurance Procedures

This table is taken from a paper entitled “Significance of Errors in Stack Sampling
Measurements”, by R.T. Shigahara, W.F. Todd and W.S. Smith. It summarizes the
maximum error expressed in percent, which may be introduced into the particulate
test procedures by equipment or instrument limitations.

Measurement % Max Error
Stack Temperature Ts 1.4
Meter Temperature Tm 1.0
Stack Gauge Pressure Ps 042
Meter Gauge Pressure Pm 0.42
Atmospheric Pressure Patm 0.21
Dry Molecular Weight Md 042
Moisture Content Bws (Absolute) 1.1
Differentiat Pressure Head AP 10.0
Orifice Pressure Differential AH 5.0
Pitot Tube Coefficient Cp 2.4
Orifice Meter Coefficient Km 1.5
Diameter of Probe Nozzle Dn 0.80

QA procedures outlined in the test methods were followed, including equipment
specifications and operation, calibrations, sample recovery and handling,
calculations and performance tolerances.

Analyzer system checks performed are noted on the Calibration Field Record sheet,
with procedures documented in the QA/QC section in the Appendix. All calibration
standards used in the testing were EPA Protocol 1 or traceable to NIST standards.
Certificates for the gases are in the Appendix. Tables 3a and 3b summarize the
guantifiable QA checks for the continuous emissions monitors.
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Table 3a
QA/QC Checks - Continuous Analyzers, Daily Checks
Cal. Error System Cylinder Instrument
<2% span Bias value, Span
or <5% span® <5% % of span*
Q2 25%
high 0% - 84%
mid 0% 0% 46%
Zero 0% 0% 0%
CO,: 25%
high 0% - 87%
mid 1% 1% 50%
zero 0% 0% 0%
CO: 2000 ppmv
high 0% - 44%
mid 0% 1% 25%
mid 0% 0% 4%
ZEero 0% 0% 0%
NO,: 200 ppmv
high 1% 1% 92%
mid 1% 0% 45%
mid 0% 0% 13%
zero 0% 0% 0%
SO : 30 ppmv
high 0% - 88%
mid 1% 3% 51%
zero 0% 1% 0%
VOC #1: 100 ppmv
high NA® 0% 89%
mid NA 0% 52%
mid NA 0% 30%
mid NA 0% 9%
zero NA 0% 0%
VOC #2: 100 ppmv
high NA® 0% 89%
mid NA 0% 52%
mid NA 0% 29%
mid NA 0% 9%
zero NA 0% 0%
Response Time: 45 seconds

3 Calibration Error specifications: 2% for Methods 3A, 6C, and 7E; 5% for Method 25A.

* Acceptable values for all calibration gases except VOC: High-level=80-100% of span, mid-levei=40-60% of
span; for VOC calibration gases: high-level=80-90%. mid-level=45-55%, low-level=25-35%.

5 Method 25A requires system bias checks as in Method 6C, but calls them calibration error checks.

® Method 25A requires system bias checks as in Method 6C, but calls them calibration error checks.
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Table 3b
QA/QC Checks — Continuous Analyzers Individual Run Checks
0, CO; CcO NO, SO, VOC18&2
Zero Drift (<3% span)
Run 1-3 0% 0% 0% 0% 19%’ 2% 2%
Calibration Drift <3% span
Mid-Range
Run 1-3 1% 0% 0% 0% 15%’ 3% 3%
Mid-Range
Run 1-3 - - 1% 1% - 6%’ 3%
Mid-Range
Run 1-3 - - - - - 1%’ 2%
High-range
Run 1-3 - - 1% 1% 0% ~% --%

Four audit samples (two liquid samples and two filter samples), prepared by EPA in
accordance with Method 12 and provided to Jack Herbert of ODEQ, were submitted
to Environmental Services Laboratory November 21, 2001 along with the particulate

samples to be analyzed for lead.

On December 11, 2001, Horizon Engineering notified Jack Herbert via fax of the
audit sample lab results, and he assured us that the lab results were acceptable.
The audit sample lab results are in the Calibration Information section of the
Appendix. We have no knowledge of the actual EPA numbers.

4. SOURCE DESCRIPTION AND OPERATION
4.1 Process and Control Device Description and Operation:
The EAF baghouse at Oregon Steel Mills cleans particulate from two significant

sources in the melt shop. The main furnace, No. 3, normally produces between 100
and 115 tons of steel per heat from two charges of scrap metal, plus some molten

7 More drift than normally allowable was anticipated because of the long duration of the sampling and was
addressed in the Test Plan prior to sampling. Analyzer results have been drift corrected.
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"pour back" material left over from casting. Records for each heat during the testing
times are in the Production-Process Data Section of the Appendix.

The main furnace dust control system is a "fourth hole" duct connection to the top of
the furnace, and a series of three openings in the roof above the main furnace that
can open into the duct to the baghouse. Each of these pick-up points has a damper
that is controlled automatically by certain furnace operations. Generally, the roof
vents are open for several minutes following charging of the furnace.

The ladle metallurgy furnace is between the main furnace and the casting area and
is used to fine-tune the content and temperature of the molten steel before being
cast. Charging is only of moiten steel and alloying material and is the minor
contributor to the baghouse system. The exhaust from this furnace enters the duct
system downstream from the main furnace and roof vents.

All of the pick-up points are evacuated into an 11 foot-diameter duct by two 1250-Hp
fans. The fans have automatically controlled dampers on the inlets.

Particulate control is by a 16-compartment, (21 ft. by 14 ft. each) Industrial Clean
Air, reverse-air type, baghouse with seamless tube polyester bags. Magnehelic
gauges on each of the compartments showed pressure drops averaging 5.3 inches

of water.

4.2 Test Ports: Ports and traverse points are described and diagrammed on the
Field Data sheets.

4.3 Test Duct Characteristics:
Cyclonic Flow: No Cyclonic flow expected. The inlet (flow traverse) location

has been checked for cyclonic flow in the past and it was not cyclonic.
Meets EPA M-1 Criteria: No.

4.4 Process & Control Equipment Fiow Diagram: See Process/Sampling
Equipment Flow Diagram in Appendix.

4.5 Operating Parameters: See Production/Process Data section of Appendix.
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4.6 Process Startups/Shutdowns or Other Operational Changes During Tests:
Process was not continuous during testing. The process was stopped for
approximately 10 minutes between Runs 2 and 3 for patching of the furnace walls.

5. SAMPLING AND ANALYTICAL PROCEDURES
5.1 Sampling Procedures

5.1.1 Sampling and Analytical Methods

Testing was conducted in accordance with EPA Methods in Title 40 Code of Federal
Regulations Part 60 (40 CFR 60), Appendix A, July 1, 2000; and Oregon
Department of Environmental Quality (ODEQ) methods in Source Sampling Manual
Volume 1, January 1992.

Inlet tests: :
Fiow Rate: EPA Methods 1 and 2 (at BH inlet, twice on test day)
Moisture: ODEQ Method 4 (wet bulb and dry bulb temperatures})

CO; and Oz EPA Method 3A

S0;: EPA Method 6C

NO,: EPA Method 7E

CO: EPA Method 10

VOC: EPA Method 25A, (heated sample line and two analyzers,

one with simultaneous VOC “cutter” for back-out of CH4 content)

Qutlet tests:

Flow Rate: EPA Methods 1 and 2 (at each compartment, as done in past)
Particulate: ODEQ Method 8 (High Volume sampler)

Lead: Analysis of M-8 catch, with audit sample analysis

Opacity: EPA Method 9 (six minutes per test)

5.1.2 Sampling Notes:

Flow Rates There are openings at the tube-sheet level of the baghouse where
ambient air enters for temperature control around the bags. This means that the
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baghouse outlet flow rate is higher than the inlet duct flow rate. Because CO is
measured in the duct before dilution takes place, the inlet flow is applied to that
parameter. Particulate is measured in the diluted outlet compartments, so separate
flow measurements were made at those locations. According to plant personnel,
closing off the ambient air openings is not feasible.

[nlet Flow Measurement
The baghouse inlet duct volume flow rate was determined from pitot traverses

before and after the baghouse testing according to EPA Methods 1 and 2. Velocity
pressure was taken using an S-type pitot with a Shortridge "Airdata" 870 digitai
micromanometer, and temperature measurements with an attached k-type
thermocouple and a Fluke Model 52 digital thermocouple indicator. The traverses
included 48 points (24 on each diameter) through ports located off the platform on
the melt shop roof. Leak checks were made on the pitot system after each of the

traverses.

A check for cyclonic flow at the measurement points was done in December 1991
and was found to be well within the criteria specified in EPA Method 1, Section 2.4,
which calls for an average of less than 20°.

Qutlet Flow Measurement |
The velocity was also measured at the outlet of each compartment using an S-type |

pitot and the micromanometer with attached thermocouple. The micromanometer
has a resolution of 0.0001 inches of water. The flow was determined from 5-point
pitot traverses through one port per compartment. Flow was measured in the same

ports as particulate.

Because one of the compartments is always shut off for cleaning, outlet flow rates
used for calculating emissions are based on one less compartment than the total

available.

Particulate and Lead Three test runs were made each lasting through two
complete furnace heat cycles. The sampler running times ranged from 60 to 70
minutes in length; each test was started and stopped while the main furnace was
being tapped. Although there is some emission to the furnace room during this

et HORIZON ENGINEERING **==***




Oregon Steel Mills, Portland, Oregon, Electric Arc Furnace Baghouse, 14
November 7, 2001

operation, the concentration going to the baghouse system is relatively low
compared to that when the furnace is in meliting mode.

Sampling was done in the area above the bags where the flow is angled diagonally
up to the cupola centered on the top of the baghouse. A diagram of the top of the
baghouse, showing where the sampler was positioned, is in the Appendix. The
location of the particulate sampling nozzle during testing was at velocity traverse
point two. The sampling was done isokinetically, using the velocity found from the
outiet velocity traverse done just before the particulate sampling run. '

Each compartment was sampled for five minutes. Near the end of each sampling
interval, the orifice temperature was recorded as well as the temperature of the
outlet gas stream. A new sampler flow rate was calculated based on the pre-survey
data of the next compartment. At the end of the interval, the sampler was shut off,
moved to the next compartment and restarted.

Sample volume calculations were based on the orifice pressure drops combined
with the orifice temperatures and the calibration curve for the sampler. Emission
rates were calculated using the flow rates measured at the baghouse outlet.

Gases Gas sample for the analyzers was taken from a fixed sampling point in
the baghouse inlet duct below the baghouse, approximately below compartment No.
14.

5.1.3 Sample Analysis

Analyte Laboratory
Particulate Antech ‘
Lead and Audit Samples  Environmentai Services Laboratory
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5.2 Sampling Train Diagrams

Figure 1

EPA Methods 3A, 6C, 7E & 10 Analyzer Sample System Diagram

Stainless Heated
Steel Sample Teflon
Probe Line Sample Line

—f- Filter - —_—p
{Moisture LPump
Removal) | p/

J' Gas : ‘ p
] Conditioner /Sample

Bias Line

Zero/Span Direct Line
Gas

Figure 2

Data Logger

EPA Method 25A VOC Analyzer Sample System Diagram
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5.3 Horizon Test Equipment

5.3.1 Manual Methods

Equipment Name Equipment Identification
Hi Volume Orifice Horizon No. 1192

Pitots and Thermocouples 11-S, 14-S

Magnehelic Gauge 0-1F (orifice AH)

Micro manometer Shortridge No. 2
Barometer Test Van |l

5.3.2 Continuous Emissions Monitors and Methods

Gas Brand Model Range Measurement Method Method
0, Servomex 1400 0-25% Paramagnetic 3A

CO, Servomex 1400 0-25% Chopperless NDIR 3A

CO Thermo Env 48 0-2000 ppm Gas Filter Correlation 10
TGOC J.UM. VE-7 0-100 ppm Flame lonization 25A
NO, Thermo Env ~ 42H 0-200 ppm "~ Chemiluminescent 7E

SO, West. Resch  721M 0-30 ppm Non Disp. Ultra-violet 6C

5.3.3 Continuous Emissions Monitors Sampling Setup

Sampling: Above listed gases except TGOC.
Probe: Stainless Steel with sintered stainless and polyester filters.
Sample Line(s): Teflon (heated)

Conditioning: Refrigerated M & C Coaier

Data Logger: ESC Model 8816

Sampling: TGOC.

Probe: ‘Stainless

Conditioning: none

Sample Line(s): Teflon (heated)

Pump: heated, internal to analyzer

Data Logger: ESC Model 8816
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6. DISCUSSION

The results of the testing should be valid in all respects. Ali gquality assurance checks
including leak checks, instrument checks, and calibrations, were within method-allowable

tolerances.

As previously noted, drift on the SO, and VOC analyzer systems was higher than in normal
specifications. The possibility of this issue was discussed in the Test Plan in Paragraph 18.:
The numbers in the resufts table have been corrected for that drift.
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Nomenclature

Constaots Value Units Definition Rel
Pstd(1} 1992128 nHy Standard Pressure CRC
Pstd(2) 2116.22 bf/ CRC
Tstd 527.67 R Standard Temperature CRC
R 154533 1t Ib#/ Ibmol *R Ideal Gas Constant CRC
MWatm 28.965 Ibm ¢ Ibmote Aumospheric (20 946 %02, 0 013% CO?, Balance N2+Ar)
Mwe 12001 b / Ipmole Carbon CRC
MWco 28.010 thm 7 1benole Carbon Monoxide CRC
MWco2 44.010 Ibm / [bmale Carbon Dioxide CRC
MWh2o 18015 1bm / tbmole Waler CRC
MWneol 46.006 Ibm / Ibmale Nitrogen Dioxide CRC
MWol 31.999 ibm / Ibmols Oxygen CRC
MWso2 64.063 Ibm ;* Ihenole Subfur Dioxide CRC
MWn2+ar 28.154 Ibm 7 [bmole (Balance with 98 82% N2 & 1.18% Ark Emission balance
Cl 31853211 7 Ibmal Ideal Gas Constant @ Standard Conditians
2 316,5455 inHg in¥/ °R it Isokentics units correction constant
Kp 51294 f/min { { inHy lbmimole )/ (°R inH20) | “4 Pitot tube ¢onstant Ref25.1
Symbeol Units Definition Calculating Equation or Source of Data EPA
As int Area, Stack
An n? Area, Nozzle
Bws % Moisture, % Stack yas [ 106 Vwistd) / [ Vwistd}+Vmisid} ] Eq. 3-3
C ppmv-C Carban (General Reporuing Basis fer Organics)
Cl H3/1bmol Gas Constant ‘@ Standard Conditions [ R Tstd ¢ Psid(2) )
c2 inHg in® °R. U 114,400 Pnd/Tsd |
Cd 1bm-GAS / MMdscf  Mass of gas per unit volume [Cgas MWgas 7 CI ]
cg gridscf Grain Loading, Actual {15432 mn/ Ymisid} 1,000 | Eq. 5-6
cg @ X%COo2 gr/dscf Grain L,oading Corrected to X% Carbon Dioxide [ X% /CO2% |
cg @ X%02 gr/dscl Grain Loading Corrected to X% Oxygen [{20.946-X) / {20.946-02) ]
Cgas ppmvy, % Gas Concentyation, ( Corrected)
Cgas @ X%CO2Y ppmy Gas Cancentration Correction to X% Carbon [Dhaxide [ X% /C02% ]
Cgas @ X%%02 ppmy Gas Concentration Correction to X% Oxyyen [{20.946-X%) / {20946-02%) |
co ppmy Caibon Monoxide
Co ft Outer Circumfrence of Circular Stack
Ci it Inner Circumnference of Circular Stack

(|€02 % Carbon Drioxide
Cp Pitot wbe coeflicient
Ct Ibshr Particulate Mass Emissions [ 60 cg Qsd/ 7,000 |
dH in H20 Pressure differenual across orifice
Dn in Diameter, Nozzle
dp™Va Avcrage square rool of velocily pressure
Ds in Diameter, Stack
E Ib / MMBtu Pollutant Ermission Rate Cgas Fd MWyas ( 20946 / { 20.946-02) ) /( 1,000,000 C[ }
Fd dsef / MMBtu F Factor for Various Fuels Table 19-1
I Y Percent Isokinetic [ €2 Ts{abs) Vm(std) / {vs Ps mfy An () | Eq. 3-8*
Md tbm / lbmole Molecular weight, Dry Stack Cay { (1902 NE02AMWn2 +arr{ %02 MWo %02 MWeo2) | Eq. 3-1*
mfg Mole fraction of dry stack gas [ 1-Bws/100 ]
Mgas Ibmv/hr Gaseous Mass Emisisons [ 60 Cgas(ppmv) MW Psid{2) Qsd / 1,000,000 R Tstd ]
mn mg Particulate lab sample weight
Ms ‘tbm / lbmole Molecular weight, Wet Stack [ Md mfyg +MWh20 (1.mfg) ] Eq. 2-5
MW Ibm / lbmole Molecular Weight
NO2 ppmv-NO2 Nitrogen Dicxide ( General Reporting Basis for NOx} '
NOx ppmv-NO2 Nitrogen Oxides [Reported as NO2)
02 Y Oxygen
QPC % Opacity
Phar in Hg Pressure, Barometric
Pg in H2O Pressure, Static Stack
Po in Hg Pressure, Absolute acrass Orifice [ Pbar + dH /7 13.5951 ]
Ps in Hg Pressure, Absolute Stack [ Poar + Pg/ 135951 ) Eq. 2-6*
Qa acf/min Volumetric Flowrate, Agtual [Asvs/ 144 ]
Qsd Jdsct/min Volumetric Flowrate, Dry Standard [ QaTstd mig Ps |/ { Psidi !y Tstabs) | Eq 2-10°*
RI MMBtwhr 1,000,000 Mpas (20.946-02)1 ] /{ Cd Fd 20946 )
502 gpmv-502 Sullur Dioxide
t in Wall thickness ot a stack of duct
TGOC opmv-C Tatal Gaseous Organic Concenteation (Reported as C)
Tm ’F Temperature, Drv yas meter
Tmiabs;y R Temperature, Absolute Dry Meter [Tm = 35967 |
Ts M3 Temperature, Stack gas
Ts{ubs) R Temperature, Absoiute Stack yas [Ts+45967)
Vic mi Volume of condensed witler
Vm det Volume, Gas sample
Vm(std} dset Yolume, Dry stamdand sas somple LY ¥mTsad Pol/ | Psidin) Tmiabsy ) Eq 3-1
v ipim Velseity, Stack gas Kp Cp dp™¥e [ Tsiabs) /7 (Ps M3y | 'y Eq 2-9*
Vwistd) ser Vulume, Water Yapor 004707 Vic Eqg. 52
Y Dry yas meter calibration facter Fig. 56
2] min Time, Total sample j. 8

* 3ased on equation
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EPA Drift Equations:
e Method JA: Oxygen and Carbon Dioxide

(Cmu - C( <t )(C ~C ) +C,
C-m- - » ne ml Eq. 3A-1
¥ (Cm - Cu) ( K )
e Method 6C: Sulfur Dioxide
Cma(c - Co)

cC,_=—F——= whereC, =0 Eq. 6C-1
s~ _C) € Coa={ (Eq )
e Method 7E: Nitrogen Oxides, Section 8 of Method 7E states: “Foliow Section 8 of Method 6C (Eq.

6C-1y"
e Method 10: Carbon Monoxide, the EPA does not currently address Gas Filter Correlation instruments,

therefore there are no current standards.
e Method 25A: Total Gaseous Organic Concentration (TGOC), this method does not mention correcting

for drift although there are estabiished limits.

Horizon Engineering Drift Correction Eguations:

c = (Cig =2 Cpg = Co) 5 = Conf = CmiXTy ~ Tei) +C .
g% Sy —Z) ! Ug‘f - T ™
(Cor ~CoiX - Te) r =T
= T T —+C = 3 + 7,
of ci

EPA Definition Horizon

Cos Effluent gas concentration, dry basis Ceus

C.. Actual upscale calibration gas concentration C..

C.. Actual zero/low calibration gas concentration Cen

C, Average of initial and final system upscale calibration bias responses
Initial system upscale calibration bias response C.i
Final system upscale calibration bias response Cor

C, Average of initial and final system zero/low calibration bias responses
Initial system zero/low calibration bias response C.
Final system zero/low calibration bias response C

C Average gas concentration indicated by gas analyzer, dry basis Ciy
Starting test time T
Ending test time Te
[nitial svstem bias calibration response time T,
Final svstem bias calibration response time T,
Mid-peint of test time or gas sampling interval to be analyzed T,
Approximate upscale response at mid-point test time S,

A

-

Approximate zero/low response at mid-point test time

Notes or exceptions:

TGOC is first recorded on a wet basis, then corrected to a dry basis

The TGOC instruments used by Horizon have some historic data on instrument response to different hvdrocarbons.
For propane the response s | w { motecule while methane is 1.037 1o 1 moelecute. We correct for the instrument’s

“over response” to methane,

=
s
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Particulate and Lead Emissions

(Plant Orcgon Stee! Mills File 1685
Source ICA Baghousc-EAF Tester MIETIHACDB
Date 07-Nov-2001 Analysis/QA MEW
Runsg i Wt(mg) 98.579 Siack Arca As= 969.6 sqft Mol Wt. Drv Md= 29.01 molwt
Points Lead (mg) 1.126 Stack Temp, Tdb= 143 °F Mol Wi Wet Ms= 28.30 molwt
Stack Temp. Twb= 85 °F Barometeric Pb= 30.30 in HZO
Hivol ID SNy 192 Moisture bws= 191 % Static Pres. Pstar= 0.04 in H20
Orifics A= 47.8947 Nozzle Dia. Dn= 3.109 in Stack Pres. Ps= 29,60 in Hg
Constanis B= 0.4763 Nozzie Area An= 7.59 sqin Pitot Cp= 0.8029
Velocity  Velocity Qrifice Pressure Temp Temp Time Rate Volume Volume
Compartment Pressure in H20 in H20 (F} (F) min cfm cuft cuift
TIME POINT dpP vs§ dHo dHo Orifice Stack Standard Standard Orifice
# pt inH20 fpm Calc Act Tor Tso t Q@68°F @68°F @Tor
10:31
137 1 3 0.0392 635.6 0.4524 0.4600 110.0 143.0 5.0 31.90 1595 172.2
10:44 2 3 0.0248 539.0 0.2968 0.2800 130.0 129.0 5.0 24.77 1239 138.4
m:5i 3 3 0.0361 647.3 0.444] 0.4200 130.0 1240 5.0 30.05 150.3 1679
10:58 4 k| 00615 8516 0.1173 0.7300 140.0 1330 50 38.79 194.0 220.4
104 5 3 0.0456 7.5 0.5748 0.5400 1440 130.0 5.0 33.50 167.5 191.6
111 6 3 0.0358 6354.1 0.4286 0.4200 132.0 141.0 50 30.00 150.0 1682
1118 7 3 0.0336 636.3 0.4002 0.4000 136.0 146.0 5.0 29.22 146.1 164.9
11:25 8 3 0.0310 606.7 0.3749 0.3700 1380 1370 50 28,11 140.5 i39.2
11:31 9 3 0.0353 646.3 0.4297 0.4200 136.0 135.0 50 29.91 149.5 168.8
11:38 10 3 0.0450 737.6 0.5456 0.5300 140.0 148.0 5.0 33.30 166.5 189.2
1i:43 It 3 0.0509 784.5 0.6313 0.6000 150.0 148.0 30 35.05 175.3 202.5
11:52 12 3 0.0342 6525 0.4020 0.3900 1480 166.0 50 28.60 14390 164.7
138 13 3 0.0484 777.3 0.5807 0.5600 1520 168.0 30 33.87 169.3 196.3
{2:03% 14 3 0.0528 799.0 0.6475 0.6200 1420 148.0 50 35.83 179.2 204.3
Time weighting used in averaging. => 696.4 0.4990 0.4814 137.7 142.6 70.00 364 22145 2,508.6
Run# | 2 3 Average
Sample Volume V(@68 (Pb/29.92)1-bws/100} dscf vd 22142 1.978.4 1.370.0 20209
Totzl Flowrate Qutlter Flow dscfimin Qsd 530,486 524,781 522453 525906
Particulate
Grain loading 0.01543 Wvvd .ge/dscf Ce 0.00069 0.00083 0.06106 0.00086
ug/m3 1372 1902 2423 1966
Emissicens 0.00857 Cg Qs [brvhr Ct 3.1237 3.7387 4.7426 3.8683
[bm/ton 0.0227 0.0268 0.0344 0.0280
LEAD
Grain loading 0.01543 Lead/Vd gridsct Cg 0.0000078 0000096  0.0000121  0Q.0000099
ug/m3 180 220 278 226
Emissions 0.00857 Cg Qs Ibm/hr Ct 0.0357 0.0433 0.0543 0.0444
Ibmiton 0.00026 0.00031 0.00039 0.00032
AvE Sampie Rate V@Tor /1t acf/min Qan 35.84 36.16 36.19 36.06
Avg Velocity @ Sample Point - vs=Qa/As fpm vs 696.42 69733 686.91 693.55
: Avg Orifice temp R Tor $97.38 610.05 613.25 606 90
jAve Stack temp R Ts 602.24 617.36 614.59 51140
i Avg Nozzle Velocity Qan*Ts / An*Tor fpm vn 68531 694,19 687.99 68916
;”-.a [SOKINETIC 100 vnivs Yol 98 4 996 100.2 99.4
i
iPzrcent Lead of Total Particulate % 1.14 1.16 [NE] 1.1%
*The baghouse has 16 compartments. Qne is always cycling.
* Each Comparument is 32°x179"
-~
o
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Particulate and Lead Emissions

Plant Oregon Steel Miils File 1685
Source ICA Baghouse-EAF Tester MIE/TIH/CDB
Date 07-Nov-2001
Run# 2 Wiimg) 106.572 Stack Area As= 969.6 sgft Mol Wt, Dry Md= 29.02 molwt
Points 10 Lead{mg) 1.234 Stack Temp. Tdb= 137 °F Mol Wt Wet Ms= 28.52 molwt
Stack Temp. Twb= 98 °F Barometeric Ph= 310,30 in H2O
Hivel ID SN# 1192 Moisture bws= 1353 % Static Pres. Pstat= 0.03 in H20
Orifice = 47.8947 Nozzle Dia. Dn= 3.109 in Stack Pres. Ps= 30.50 in Hg
Constants = 0.4763 Nozzle Arca An= 7.59 sqin Pitot Cp= 0.8029
Velocity Orifice Pressure Temp Temp Time Rate Volume  Volume
Compartment Pressure  Correct in H20 in H20 al (F) min cfm cuft cuft
TIME POINT dp fpm dHo dHa Orifice Stack Standasd Stapdard  Ofrifice
# pt inH2Q) Vs Calc Act Tor Ts t QE68°F E@68°F @Tor
12:09
12:15 15 3 0.0286 576.83 0.3338 0.3400 132.0 137.0 3.0 27.13 135.6 152.1
12:12 1 3 0.0432 72654 0.5037 0.5000 150.0 167.0 5.0 32.14 160.7 185.7
12:28 2 3 0.0412 706.11 0.4841 0.4800 150.0 161.0 5.0 31.52 157.6 182.1
12:35 3 3 00508 784.08 0.6042 0.6000 1510 161.0 3.0 35.03 175.1 2027
12:41 4 3 00535  807.88 0.6440 0.6300 162.0 166.0 3.0 35.55 177.7 2094
12:48 5 3 0.0326 629.12 0.3805 0.3700 155.0 163.0 5.0 27.74 138.7 161.5
12:54 6 3 0.0324  629.70 0.3736 0.3700 153.0 168.0 3.0 27.78 138.9 161.3
13:01 7 3 0.0384  686.62 04431 0.4400 153.0 170.0 5.0 30.17 150.8 1751
13:07 8 3 0.0434 732.82 0.3436 0.5500 144.0 147.0 5.0 33.79 168.9 193.3
13:44 9 3 003500 76842 (.6007 0.6100 1420 146.0 5.0 35.55 177.8 2027
13:20 10 3 0.0365  636.54 0.4374 0.4300 150.0 146.0 5.0 29.91 149.6 172.8
13:27 il 3 0.0326 627.10 0.3830 0.3700 1550 159.0 5.0 27.74 138.7 161.3
13:33 12 3 00346 73349 0.5349 0.5200 158.0 159.0 50 3254 162.7 190.5
Time weighting used in averaging, => 697.33 0.4822 04777 150.38 157.69 65.00 31.28 20329 23507
Runé 2
Sample Volume ' V@68 (P29 92)(1-bws/100) dscf vd 1,978.4
Total Flowrate Qultet Flow dsct/min Qs 524781
Particulate
Grain loading 0.01543 Wiu'vVd gridscf Cg 0.00083
Emissions 0.00857 Cg Qs Ibvhr < 31739
LEAD
Grain loading 0.01343 Lead/Vvd gridscf Cg 9.62E-06
Emissions 0.00857 Cg Qs Ibshr Ct 0.04327852995
Avg Sample Rate ViehTor /1t ac/min Qan 36.16
Avg Velocity @ Sample Point vs=QalAs fpm vs C 697.33
Avg Orifice temp °R Tor 610.05
Avg Stack temp °R Ts 617.36
Avg Nozzlc Velocity Qan*Ts/ An*Tor fpm vn 6594.19
% ISORINETIC . 100 vn/vs %l 99.55
31
b~ L
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Particulate and Lead Emissions

Plant Oregon Steet Mills File 1685
Source ICA Baghouse-EAF Tester MIE/TIH/CDB
Date 07-Nov-2001
Run# 3 Wimg) 128 349 Stack Area As= 969.4 sqft Mol Wt. Dry Md= 29.02 molwt
Points 1 Lead(mg) 1471 Stack Temp. Tdb= 141 °F Moi Wi Wet Ms= 28.82 molwt
Stack Temp. Twb= 84 °F Barometeric Pb= 30.50 in H2O
Hivol ID SN# 1192 Moisture bws= 1.83 % Static Pres. Pstat= 0.01 in H2O0
Orifice = 47.8947 Nozzle Dia. Dn= 3109 in Stack Pres. Ps= 30.50 in Hg
Constants = 04763 Nozzle Area An= 7.59 sqin Pitot Cp= 0.8029
Velocity Orifice Pressure Temperature Time Rate Volume
Compartment Pressure Correct in H20 in H20 {F) (F) min cfm cuft
TIME POINT dP fpm dHo dHo Orifice Stack Standard Standard Orifice
4 inH20 Vs Calc Act Tor Ts t Q@68°F (@68aF aTor
13:50
13:57 13 3 0.0426 717.19 0.4935 0.4900 152.0 166.0 30 31.78 158.9 1842
FTEDd 14 3 0.0423 698.49 05123 0.5200 150.0 1380 5.0 M 163.7 189.2
1 15 3 0.0352 637.18 04210 0.4300 148.0 138.0 50 2996 149.3 172.5
14:19 1 3 0.0396 674.70 04781 0.4800 148.0 136.0 50 3157 157.8 181.8
14:26 2 3 0.0460 741.68 0.5439 0.5400 156.0 160.0 5.0 3318 1659 193.6
14:33 3 3 0.0483 760.00 0.5631 0.5700 146.0 160.0 50 3432 171.6 196.9
141 4 3 0.0480 759.47 0.5658 0.5600 156.0 163.0 5.0 33.76 168.8 1970
14:48 3 3 0.0313 612.79 0.3642 0.3600 160.0 1620 50 2727 136.4 160.1
14:53 6 3 00430 718.23 05113 0.5100 164.0 162.0 50 30 160.5 189.7
15:03 7 3 0.0371 667.15 0.4339 0.4300 158.0 162.0 5.0 29.73 148.6 174.0
13:10 8 3 00337 630.20 0.3977 0.4000 155.0 151.0 50 28.79 1439 167.7
1517 9 3 0.0327 625 84 0.3758 0.3900 1300 161.0 50 2855 142.8 1649
Time weighting used in averaging. => 686.91 0.4717 0.4733 153.58 154.92 60.00 314 1,868.7 21715
Run# 3
Sample Volume V(@68 (Pb/29.92) t-bws/100) dscf vd 1,870.0
Total Flowrate Oultet Flow dscf/min Qs 522,453
Particulate
Grain loading 0.01543 Wy'vd gr/dscf Ce 0.60106
Emuissions 0.00857 Cg Qs Ib/hr Ci 4743
LEAD
Grain loading 0.01543 Lead/Vd gridsct Cg 1.21E-05
Emissions 0.00857 Cg Qs Ib/hr Ct 0.05434628801
Avg Sample Rate VgTor/ t acf/min Qan 36.19
Avg Velocity @ Sample Point vs=Qa/As fpm vs 68691
Avg Orifice temp °R Tor 61325
Avg Stack tlemp “R Ts 614.59
Avg Nozzle Velocity Qan*Ts / An*Tor fpm vn 687.99
% [SQKINETIC 100 vnivs Yol 100.16
£y
S
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, JMBorizon MAngineering.

13585 NE Whitaker Way

Portland, OR 97230

i
| 03/255-5050

PAX 503/255.050%

HIGH VOLUME EMISSION TESTS

Plantt & S M
Source: ar ko £ 7 S ,)_,LIE -
Date:_|| /2 /o P, 30:5

T 143 Twi_ZB5

Magn Ranges, DP:0-_|
Leak Rates @ 100%, DH in H,0

%H;0:_1.97 Dn_3, 09

4‘_\ Run # Pretest Post-test
/ ~ ] Cin 2o Q 1~ Hugo .
|
: } r Run # Filter #
Diagram of Outlet Blew £77¢163 Orifice No. 1B X
R\ ~ €7<igd Cal. No. (0.1)_J5, 99
Run # Process Rate {(1.0_47, %5
OP's from:  Presurvey
e During test
t DP DH Ts To
~Run | Traverse | Sample | 24 Hour | Velo Orif Stack | Orif Notes
| # Point Time Time Pres Pres | Temp | Temp
Min, “H, 0" | “H,0" °F °F
| g, le3] od3 42| &L 142 fto
2 =) 0,024%| 2% 129 [ 130
= 1z Oo36 ] de t2g | 130
4 20 RO€Is]| 73 133 | (49
= > & AN 130 142y
G 3O 035z d2 114] [132
B = . 933¢ |, %@ 144 1136
2 1o 3 (o |, 3P 137 1 139
= Y5 L6353 | &2 135 1136
) $d ~50 | 53 4% | 1{o
2 =7 \95°5 | €0 j9¢ 1 15d
N 53 L3392 ] 39 €€ | 14
(3 &S o I S5¢€ K8 | 15z
[f 20 Res |, 528 [, €2 Xk
s [=2< - 3= R = | -
*****Horizon Engineering*****
g _23
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'~ 13585 NE Whitaker Way
Portland, OR 87230

. 503/25%.s5050 PAX 501/255-050%

I VULUIME TWIIDDIVUN {E31S

Plant:_©C3sm

Source__Raghousy  Ovutler

Date: |/ / 7]”0.' Py 30.5

Ta. 127 Twn, % %HzOI D,: 3,{0‘? )
Magn Ranges, DP.0-_{ DH:0-

Leak Rates @ 100%, DH in H.O

*+***Horizon Engineering*****

[ g

)
e
28

it Oy
LA .
whaly e .
- o i X 1:' -

Run # Pretast Post-test
pa Qin IQG O 1ok
Run # Filter #
. Diagram of Outlet 2 62726155 Orifice No, 1! 1
) Cal. No. (0.1) 1837
Run # Process Rate (1.0y_=47.%"
DP's from: Presurvey
—_ During test
| t DP DH Ts To
Run | Traverse | Sample | 24 Hour | Velo Orif Stack Orif Notes
# Point Time Time Pres Pres Temp | Temp
Min. MHZOH quon oF oF
[ S ¥ “~% el
I5 5 1209 [\02%¢ [, 34 V37 13
/ (9 OH32 [\ 8 [ie? | js¢
_ = g o4 | .y4e  1ig! 150
! 3 20 O50% 60 TS 157
4 ) 2535 | .63 1166 43
g 20 0226 | (377 163 I§5- - = -
S 35 @324 1 37 | )6% 1S3
i Ho WO384 | U4 )70 ]33
3 g o454 1 55 |47 | 14y
Py So 1. o509 _,g?l 1¢L |42
tO Y= O36S | L Y | 46 58
K - |36 [ 37 | (59 5
D &5 1333 T leygds [ (52 155 | I8&

[Fy




' 13585 NE Whitaker Way

f

Portland, OR

503/255-50%59

97230

FAL 503/355-0505

. Diagram of Qutlat

PNl T N TR IVHNIOINJIY T ED 1D

Plant: _ _© 5 W
Source: Banhou:= Outlet
Date: 1! 72 ©I| Po. ROS
T 12/ Taw_ 29 %H,0: D, 3,199
Magn Ranges, DP:0-__| DH:0-
Leak Rates @ 100%, DH in H,0
Run # Prgtest Post-test
3 fnha¢ O “h‘ 9
Blank®  QOWEd  QinkD
Run# Eilter #
3 6776161 Orifice No._ V132

Blaxtf2 G 276160 Cal No. (01)

e

Run # Process Rate (1.)20.728
DP's from:  Presurvey
During test
e — o — . __ ..
; t DP DH Ts To
{ Run { Traverse | Sample | 24 Hour | Velo Orif | Stack | Orif Notes
# Point Time Time Pres Pres Temp | Temp
Min. “HzO" "HzO" °F °F
= 1D 5 1350 | gtl2c | </s 1<e. {152
| 10 o423 | 52 13¢ llso
15 g -0352] .y 3 (3% | 14¥
\ 20 O3 [ 4% | 136 |/v#
2 25 SO .54 1 69 |i5h
=) 30 O4%3 87 [ Lo | 1us
L 25 QC4%o [ s€ 163 | 1§56~ — e
g ) v$3/31.3¢ €2 I€6
4 45 \O430 [ g 162 | )€Y
7 50 0371 143 162 | 15%
% ‘5E ,0337 | g0 1S/ 155
3 £o 1517 [.0327 [ .35 161 150
V2 65+ o6 L 3+—1H9— |
N 7Q ;

.Q.“Horizon Engineeﬁng..“.




Blank Correction and Filter Rinse Allocation

Oregon Steel Mills Plant 1685 0.00%
ICA Baghouse-EAF Source Tester  0.00%
07-Nov-200] Date
PARTICULATE Filter Wtless  Fraction Rinse Residue Filter Residue TOTAL
FILTER # Sample Wt Filter Blank oftotal  Contribution  Contribution
RUN L.D. mg mg mg mg mg
| 6776164 85.6 85.1 29.56% 13.479 0.000 98.579
2 6776159 92.5 92.0 31.96% 14.572 0.000 106.572
3 6776161 111.3 110.8  38.49% 17.549 0.000 128.349
TOTALS 289.40 287.90 100.00% 45.600 0.000 333.500
Runs 1,2, & 3
Sampler rinse residue 715 ml 45.60 mg
Blank Acetone 275 ml -0.10 mg
Blank correct residue 45.60 mg
Sampler filter residue 999 0.0000 mg System Blank
Blank correct residue 0.0000 mg
Blank Filter 6776163/60 0.50 mg Lab Blank
*LEAD Filter Wt less Fraction Rinse Residue Filter Residue TOTAL
FILTER # Sample Wt Filter Blank oftotal Contribution  Contribution
RUN LD. mg mg mg mg mg
(Corrected)
l 6776164 1.0500 1.0445  29.39% 0.0814 0.0000 1.1259
2 6776159 1.1500 1.1445  32.21% 0.0892 0.0000 1.2337
3 6776161 1.3700 1.3645  38.40% 0.1063 0.0000 1.4708
TOTALS 3.5700 3.5535 100.00% 0.2768 0.0000 3.8303
Runs 1,2, & 3 -
Sampler rinse residue 715 ml 0.2790 mg
Blank Acetone 275 ml 0.0008 mg
Blank correct residue 0.2768 mg
Sampler filter residue 999 0.0000 mg System Blank
Blank correct residue 0.0000 mg
Blank Filter 6776163/60 0.0055 mg Lab Blank
20
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ANTECH

Analysis/Technology

Mr. David Rossman ?i ~ e
HORIZON ENGINEERING &
13585 NE Whitaker 0 7
Portland OR 97220
November 26, 2001 Identification: OSM (Horizon # 1685)
Jobi# 0131400-06 Received: 11/10/01
Sample # 31400 31404
Identification = OSM OSM
Baghouse
Rinse blanks
(Runs 1-3)
Front acetone rinse:
Yolume (mls) 715 275
Residue (g) 0.0456 -0.0001
Sample # 31401 31402 31403 31405 31406
Baghouse Baghouse Baghouse #1 #2
[dentification  Run 1 Run 2 Run 3 blank blank
Filters:
numbers 6776164 6776159 6776161 6776163 6776160
Residue (g) 0.0856 0.0925 0.1113 0.0009 0.0001
Respectfully submitted:
ANTECH

Dlana Tracy 6
president

501 N.E. THOMPSON MILL ROAD
CORBETT, OREGON 97019
503/695-2135

FAX 503/695-2139




ANTECH

SAMPLE DATA: EPA 315 T SIDUES
Analyst: A reviewer; .
Job# 2w pp -2 € Identification: S o B I2E

HOUSE BLANKS:

ACETONE: IMPINGER . = .ZX: DCM:

Sample # 3

Sample ID

vol mark

Date/ime

Into dessicaior

Vol{mls) __ d2i:/time CHNLE date/time
we:ighed - clEned weighed

GWii(g) _° ]

GWi2(g)

GWi3(g)

GWtd(g)

GWtS(g)

GWit6(g)

Average

Tare (g)
Net (g)

INESBEESRPINEBPRAL iDAR =

" FILTER: ' FILTER: EMPTY:

Sample # ‘ tedo bl fe

Sample ID : 277 L e

vol mark

Date/time

Into dessicator

Vol(mls) daiz/time date/time ___ date/time
weighed weighied weighed

GWil(g) { Iy 103 9. .

Gw(g) 4. 2233 M-l Ga

GWt3i(g) o Jda 39 =19 1A

GW14(g) 4. 3237 U So 8k

GWts(g)

GWi6(g)

+ Average ' 4. 2239

Tare (g) 4, d2 |

Net (g 0003

- DR SRS R ARSI PENN NI AN SRS EEEI SN NFANP RSN EESERRORuERRREERPD




ANTECH
SAMPLE DATA: EPA RESIDUES

Analyst; A1l reviewer:
Job## = 1a o0 -06 Identification; _OSM € 1632
FRONT ACETONE:

Sample # 2j40%

Sample ID Bashsua RI-3
volmark -~
Date/time y)/14 9 /50"
Into dessicator

Vol(mls) 75 date/time date/time date/time

: weighed weighed weighed
GWtl(g) /v =i W
GWI2(g) 14(. SI15¢  L-te 98
GWt3(g)
GWtd(g).
GWi5(g)
GWis(g)

Average |4; 3,59
Tare(g) li’:ﬂ 203 "/t F S N
Net(g) _0956

BACK ACETONE:
Sample #

Sample ID

vol mark

Date/time

Into dessicator
Vol(mls) date/time date/time : date/time

weighed weighed weighed

Gwtl(g)
GWit2(g)
GWt3(g)
GWtd(g)
GWt5(g)
Gwtb(g)
Average

Tare (g)
Net (g)




ANTECH
SAMPLE DATA: EPA 315 RESIDUES

Analyst: S reviewer:

lob#___ 3/Y00 -0 ¢ Identification: DS m /63 £
BLANKS:

ACETONE: IMPINGER WATER: DCM:
Sample # 31404

Sample IDmm - 411 o

vol mark v
DateAime i[04 qSop
Into dessicator

Vol(mls) 275 datetime ___ dateftime _____ dateftime
. weighed weighed weighed

CWtl(g) e szod Ui o

GW2(g) ni.iz0> d-teS A

GWi3(g)

GWt4(g)

GW15(g)

GWt6(g)

Average /L. {§DY

Tare (g) Vbhases niazser

Net(g) —.000 ]

FILTER: FILTER:

Sample # 2405~ 21400 . =YL P

Sample ID Bloak &4 Blawk %2 E=MPTY

filter #  g7%12.3 ' 176160 —_

Date/time 1)/} q/coa 11711 9 0aA /4 q4:50°

Into dessicator :

Vol{(mls) date/time date/time date/time
weighed weighed weighed

GWtl{g}) +. a0 Pxi! i 3 ~. o052 4-I5 92 Py H-15 G

CWi2(g) 4 ap 8 e G4 4 e 22 HY-fe 2 107.5 48 U-te G4

GWi3(g) 4 2n38z H-tQ g S 209y Y-19 n
GWtd(g) 4 2089 1 2O %t

GWt5(g)

GWts(g) ___

Average 4. JCE- Y5 107 %570

Tare (8) “ 2080 10-34. o . A0 3 h=]=0 | [CLFI7S 1f13 3/30P
Net(g) _onoq alslo — QONS”

Pa

30




ANTECH

SAMPLE DATA: EPA RESIDUES (page 3)

FLTERS:
Sample # 2140} Aldn2 D403
Sample DRHRI ¢ 7761c4 Bt R2 774159 BuR> Q7716
Date/time y) /11/01 4 :con UZUol QoA HA/ol a9 s50A
In dessicator

Date/time Date/time Date/time
GWti(g) 4.a053 15 &4 4. 2149 Y 4. 2277 s TR
GWt2(g) 4. 7542 U-le o - f 2139 TR 4 2265 ffe ¥
GWil(g) ¢. J94; u-1% W4 4, 3o =19 na 4 32.07 G AR
GWtd(g)
Average 4. 2944 4 3150 L3555k
Tare (g) ~ 4, dd & 10-99-D 1 4 A0 1 L300 £ P52 6 -/-0{
Net(g) - .08506 0g9as L3

FILTERS:
Sample #
Sample ID
Date/time
In dessicator
Date/time

GWtl(g)

Date/time

Date/time

GWi2(g)

GW3(g)

GWtd(g)

Average

Tare (g)

Net (g)

QC DATA:

Date/time -3 i =) H - 1lp H-1E =19 -390
Balance calibrated L e / e - ~
(NTIS cert wts) v v - & el -
Date/time 94 e | [Or er
Temp/temp &% /62 72/¢3 L% /el L8/ 67 /59
Relative humidity (%) 1% (1 &7 L7 s
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Environmental Services Laboratory, Inc. £ S L

_ i

17400 SW Upper Boones Ferry Road, Suite 270 + Portland, OR 97224 » (503) 670-8520

December 07, 2001

Nichole Karl

Horizon Enginecring
13585 NE Whitaker Way
Portland, OR 97230
TEL: (503)255-5050
FAX (503) 255-0505

RE: 1685 Audit/ OSM Audit Samples . Order No.: 0111195

Dear Nichole Karl,

Environmental Services Laboratory received 8 samples on 11/26/01 for the analyses presented
in the following report.

The Samples were analyzed for the following tests:
ICP Metals (EPA 6010B)

There were no analytical problems encountered, and all data met laboratory QC criteria, unless
noted in a Case Narrative. Results apply only to the samples analyzed. Reproduction of this
report is permitted only in its entirety, without the written approval of the Laboratory.

The following checked data sections are included in this report, and numbered to indicate total

pages within each report section.

/ Base Sample Report ./ Method Blank Report __Sample Duplicate Report
__Matrix Spike/Matrix Spike Duplicate Report « Laboratory Control Spike/Spike
Duplicate Report -__Continuing Calibration Verification Report _«Imitial Calibration

Venification Report
If you have any questions regarding these test results, please feel free to call.

Sincerely,
LQlic Rush ZJ_K M-
Project Manager Technical Review
ANALYTICAL SERVICES FOR THE ENVIRONMENT 30
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Environmental Services Laboratory Date; 07-Dec-01

Client Sample ID: Filter Run [(6776164)

CLIENT: Horizor Engincenng

Lab Order: 0111195 Tag Number:

Project: 1685 AuditvV OSM Audit Samples Collection Date: 11/21/01

Lab ID: 0111195-01A Matrix: FILTER

Analyses Result Limit Qual Units DF Date Analyzed

ICP METALS EPA 8010B Analyst: tmr
Loao 1,050 0.500 ug 1 1213101
Qualifiery: ND - Not Detected at the Reporung Limit S - Spike Rccovery outside accepted recovery himats

] - Analyte detected below quantiution limats R - RPD outside accepted recovery limis

B - Analyte detocted in the sysociated Method Blank E - Value sbove quantitation range

* . Vajue exceeds Maxinum Conminant Level

200 Xvd 00:01 1003-11-37
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Environmental Services Laboratory Date: 07-Dec-0l

CLIENT: Honzon Engincering Client Sample ID: Filter Run 2(6776159)

Lab Order: 0111195 : Tag Number:

Project: 1685 Audiv OSM Audit Samples Collection Date: 11/21/01

Lab ID; 0111195-02A Matrix: FILTER

Analyses Result Limi¢ Qual Units DF Date Analyzed

ICP METALS EPA 80108 Analyst: Imr
Lead 1.150 0.500 ug 1 12/3/01

S - Spike Recovery outside accepted tecovery imity

Quahfiers: ND - Not Detecicd a¢ the Reporting Limit
1 - Analyte dewected below quuntignon limis R - RPD outside accepted recovery himuls
B - Analyic detected in the associated Merhod Biank E - Value above quantitahion range
* - Value excceds Muumum Contaminant Level 2of ¥ 3 3

tool : Xvd 00:01 TOOZ-TT.3T




Environmental Services Laboratory Date: 07-Dec-01

CLIENT: Horizon Engineering Client Sampte ID: Filter Run 3(6776161)
Lab Order: 0111195 Tag Number:
Project: 1685 Audity OSM Audit Sarnples Collection Date: 11/21/01
LabIb: 0111195-03A Matrix: FILTER
Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA 6010B Analyst: Imr
Lead 1,379 0.500 ug 1 12/3/01
Qualifiers: ND - Not Detected at the Reporting Lurut $ - Spike Recovery outside accepicd rccovery limits
| - Amalyte detected below quannuton limits R - RPD ouuside sccepted recovery limits
B - Amlyte detecied 1n the associatcd Method Blank - E - Valuc above quantiution range
¢ - Value exceeds Muumum Contamunant Lovel i ofB 3 3

o0 X¥4 10:07 1007-T1-21




Environmental Services Laboratory

Dste: 07-Dec-01

Client Sample LD: Filter blank 1(6776162)

CLIENT: Horizon Engincering

Lab Order: 0111185 Tag Number:

Praject: 1685 Audit/ OSM Audit Samples Collection Date: 11/21/01

Lab ID: 0111195-04A Matrix: FILTER

Analyses Result Limit Qual Units DF Date Aaalyzed

ICP METALS EPA 60108 "~ Analyst: imr
Lead 3.20 0.500 ug 1 12/3101
Qualifiers: ND - Not Detected st the Reporting Limit 3 - Spike Recovery outnide accepted recovery linuls

] - Antlyte detected below quantitanon hmits
B - Anslyte detected in the wssociated Method Blank

*® - Vaiye exceeds Mauximum Conaminant Level

seol

R « RPD outside accepted recovery limits

E - Vaiye above quanatation range

$of8 40
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Environmental Services Laboratory . Date: 07-Dec-01

CLIENT: Horizon Engineering Client Sample ID: Filter blank 2(6776160)
Lab Order: oLr119s Tag Number:
Project: 1685 Audiv OSM Audit Samples Collection Date: 11/21/0]
Lab ID: 0111195-05A Matrix: FILTER
Analyses Result Limit Qual Uaits DF Datc Analyzed
ICP METALS EPA 80108 Analyst: Imr
Lead 7.70 0.500 ug 1 127301
'

Qualifiery: ND - Not Detected al the Repovting Limit S - Spike Recovery culside ucoepted recovery limits

J - Analyte detected below quanbtion limits R - RPD outmde sccepted recovery limits

B - Analyte detected m the associated Method Blank B - Valuc sbove quanntanon mange

* .« Value exceeds Maximum Contarrunant Lavel

pociR

Sof8
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Environmental Services Laboratory Date: 07-Dec-01

CLIENT: Hornizon Engineering Client Sample ID: 31400 Acetone rinse
Lab Order: 0111195 Tag Number:
Project: 1685 Audity OSM Audit Samples Collection Date: 11/21/01
Lab ID: 0111195-06A _ Matrix: SOLID
Analyses Resuit Limit Qual Units DF Date Analyzed
ICP METALS EPA BD10B Analyst: Imr
Lsad 279 0.500 ug 1 1230
Qualifiers: ND - Not Desceted at the Repornng Lamat § - Spike Recovery outside accepted recovery limity
I « Analyte detected beiow quantitahon limits R « RPD outyde uccepted recovery linutg
B - Analyte detected in the associared Method Blank E - Value ubove quanttanon range
* . Value exceeds Maximum Conaminsnt Level 6of8
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Environmental Services Laboratory Date: 07-Dec 01

CLIENT: Horizon Eugineering Client Sample [[: 11404 Acetoae blank

Lab Order: 0111195 Tag Number:

Project: 1685 Audit/ OSM Audit Samples Collection Date: 11/21/01

Lab ID: gL11195-Q7A Matriz: SOLID

Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA 60108 Analyst: Imr

Lead 0.840 0.500 g 1 12,3101

Quallfiery: ND « Not Derected at the Reporling Lirat 5 - Sprke Recovery outside accepted recavery limits

1 - Analvts detected below quantitation limiw R - RPD outside accepted recovery lints
B - Analyte detected in the sssociated Method Blunk E - Value above quentitarion range

¥ - Value exceeds Maximum Contarmnant Level ) 7 0}8

8000 X¥4 T0:0T T00Z/TT-11
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Environmental Services Laboratory

Date: 07-Dec-01

CLIENT: Horizon Engincening Client Sample [D: 314 Lab blank

Lab Order: 0111195 Tag Number: '

Praject: 1685 Audit/ OSM Audit Samples Collection Date: 11/21/01

Lab ID: 0111195-08A Matrix: SOLID

Analyses Result Limit Qual Units DF Date Anslyzed
ICP METALS EPA 8010B Analyst: imr

Lead ND 0.500 ug 1 13N

Qualltiers: ND - Not Detecred at the Reporting Limt S - Spike Recovery outside accepted recovery limiu

1 - Analyse detected below quantitation i
B - Analywe detected 1 the asiocinted Metnod Blank

* - Vajye exceeds Maximumn Contanunant Level

8003

R - RPD sutside nceepred recovery limits

£ - Value above quantiation range

8of8
s
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Baghouse Sampling Diagram

Bag
Compartment

Hallway

Compartment
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Volume Flow Rate Determination
Flow Rate Determinations and Field Data
Traverse Point Location — Inlet & Outlet
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Inlet Flow Rate Determination

Client Oregon Steel Mills Compartment Pre-test Post-Test
Source  EAF Baghouse INLET Paint
Location  Portland, OR . dP{inH20) Ts{°F) dP(inH2Q) ¥s(°F}|dP(inH20) Ts(°F) dP(inH20) Ts(°F)
Date 07-Nov-2001 1 1.9310 na 2.5280 na 1.4460 na 2.3840 na
Testers MIE/TIH/ACDB 2 1.8160 na 23310 na 1.5850 na 1.5680 na
File 1683 3 1.8070 na 2.0890 na 1.5460 na 1.4240 na
Analysis/fQA MEW 4 20110 na 2.5850 na 1.3370 na 1.8360 na
Equipment  ShortRidge #2.pitot 14 5 1.9830 na 2.5450 na 1.6230 na 2.3140 na
Total Runs 2 6 1.9630 na 2.4990 na 1.9090 na 2.0890 na
Pts per Run 48 7 1.9240 na 24750 na 1.5210 na 22170 na
8 1.2860 na 2.5220 na 1.4840 na 1.6570 na
9 1.7780 na 2.6850 na 1.2260 na 2.1340 na
10 1.4420 na 2.3380 na 1.2360 na 1.8200 na
I 1.4500 na 1.8420 na 1.3480 na 2.0460 na
12 1.2990 na 2.0850 na 2.0160 na 1.8150 na
13 23330 na 21250 na 21670 na 1.5960 na
14 2.3450 na 2.0510 na 2.3300 na 1.3260 na
15 2.4040 na 1.9520 na 2.4080 na 1.7700 na
16 2.6280 na 1.6260 na 2.2150 na 1.2500 na
17 22770 na 1.9780 na 2.6950 na 1.5900 na
18 2.9890 na 2.3570 na 21530 na 1.4700 na
19 2.6280 na 2.0780 na 2.6940 na 1.5400 na
20 26130 na 2.5070 na 2.4360 na 1.7870 na
21 2.6580 na 2.4340 na 24760 na 1.7750 na
22 3.022¢ na 2.4080 na 22940 na 1.8830 na
23 26840 na 2.4890 na 2.6330 na 1.9970 na
24 22980 na 23180 na 2.7820 na 1.9140 na
All Points SQRT(dP) 1.4824 sqri{(dP) 0.0 (°F) 1.3666 sqri(dP) 0.0 (°F)
Symbol Definitions, Units Method/Notes Pre-test Post-Test Average
Time 09:50 15:20
As Cross Section in? 13,685 13,685
Cp Pitot Coef. 0.8237 0.8237
Ts Duct temperature °F 162.0 212.0 187.0
Twb Duct temperature °F 88.0 109.0
Ts Duct temperature R 6217 671.7
Pbar Barometric Pressure  in Hg 30.25 30.25
Pg Static Pressure in H20 -16.00 -7.00
Ps Duct Pressure in Hg : 29.07 29.74
dp™a 1.4824 1.3666
Bws Moisture, % Stack (inlet) 1.95 +4.85 ' 3.40
Bws Moisture, % Stack (outlet) 1.91 1.83 1.87
mig Mole fraction dry gas : 98.1% 95.1%
Md (inlet) Molecular weight Dry 29.03 29.03
Ms (inlet) Molecular weight Wet  _ 28.82 2850
vs Velocity stack fpm 5395 3041 5.268
Qa Flowrate actual acf/min 512,722 488.335 500.628
Qsd (Inlet) Flowrate @std dsef/min 414,631 362910 388.771
Qsd(Outfet) Flowrate @std dscl/min 525,906
. Difference (Out-In¥In 35.3%
Qa

1685.WB1 . Horizon Engineering 01/07/2002 11:37




VOLUME FLOWRATE MEASUREMENT

l;)“l\\ 13585 N.E. Whilaker Way Plant OS /N
HOR |ZON ggg:s: ?50%;??2;2;850 Sampling Locatlon /\o OU )l / f‘Lf
ENGINEE RlN.E Fox (503)255-0\)05 Test Condjtlons,_ NoAma}
Date_I] [7 /et Time,
Cyclonlc Flow ? Yes__ Noy AvgNull Angle Duct Diménsions
Po = Barometric Pressure_3015 __ in Hg Duct Area n®
= Pltol CoelficlentQ g © 2% Gauge l.D._3K 3 By TFH
M el ' Post Test Leak Check O i~ A e ve—
Run# ! FEEE ) . .
Time l1els
P/ Y1 |eexs 5 | °0°3% 91! 026 B-1 |&M2
2 BO352| war S oPI T ) 307 2 024] 2 10630
2 [9.03%) 3 o0da] | 3 O25( J v6ST2
4 |o.eH¢d Yy |opgi2 4 0357 4 10993
g |8039¢| 239 S |aQs7e|oeHd 56| & 0S¢} [ 0353 ] S 035125
z 3 | 0% 6 | D60 ) ) 0177 1) 0352
2 |, b8l&o 2 0374 2 6393 2 LA 06
3. ex7di2s¢e] 3 [.93s< . 3 ___|odg0 3 QY29
3 o o 693 4 STT3 TR I
§ [ 0385 .029< 5 [Ty 358] 5§ ST 64so | § 8502 §
3 ) ],00%7 7 1 ].%413 ot |,e150
2 KeXale) 12 10217] 2 &s52
2 @3] oup 3 40 342] 3 052
¢ |odkl]| Y4 L0426 | q [.e33S . =
5 leeH3wox{ ]| & 19427 [033¢] g 19¥33[ 05QFfT . [
1§ L8193 % { 8623 | 12} GB2ox ,
2 [e6es < Q374 < S 377
3 hoS52 [ 133F 3  [.01%y 3 7893
4 [,0675 Yy 0352 Y o %4 :
S oS |escls | s KIS a3)0] S GEOS 632
Iﬂg J4P _I
Symbol [ Defliilion, Units | Method/Equation T o Run 1 Run 2 Run 3 Ave@:
Tdb Dry bulb temp., OF : 143 :
Twb Wel bulb temp., OF g5
Pstat Slalic press., in F20 ~9,84¢)
Tg Duct temp., YR Tdb + 460
Pg Ducl press., in Hg Py t Pslal/13.6
S Avg ¥AP x VT,
myv % H20 in gas siream Psychramelry
md Mole fraclion dry gas 1.00 - mv/100
Md Molecular welght of dry gas | Gas analysis
Ms Muolecular wt of act, gas Ms = mdMd + 18 (1-ind)
Vs Velocily, fpm Vs = 5125s (1/PsMs) T/ (Cp)
qa Actual llowrate, acim qa = VsAs/144
s Flowrate @ sid cond, scfm | qs = 0.123 VsAs md Ps/ Ts
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Cyclonlc Flow 7 Yes__
Pg = Barometric Pres

Cp » Pltot Coelficiant 8.4 62

13585 N.E. Whilaker Way

Portland, OR 97230
Phone (503)255-5050

NoX_ Avg Null Angle

o

VOLUME FLOWRATE MEASUREMENT

Plant osM

Test Condition

Sampling Location Ba S hovge Qv /("{

Nohmq

pate_t§f F/0 |

Thme

Ouct Dimensionsg
Duct Area

in®

GaugelD__;’__‘L_mJiZQﬁY Lavgi]

Pitot1D 11 -2 — Post Test Leak Check “&'_“"ﬁ"-’
Run # 2 : ‘ .
Time | j)59 )
ANERIES 3/ &4} 20 i L2067 o alis
U371 < |.a¥do 7 |.o%&3 g 10577
3 Fe357 3 0262 3 0339 3 el
VAN b o537 4 Nl .4 0292
S [jo528[ 03N | 5 10%38Z[.050%] S [0 0354 | s | (GEL2
v 1 [ o1 4 ! &304 y A 92 3% R ! 0349
2 |.@297 2 los! . [.6302 z 6295
3 lelds 3 0414 3 0375 2 A¢ge
4 | 6357 y | e%/2 4 O4Ls | . |8 ;0629
g |\ousr|e2%6] ¢ |.0633][6535|-5 [.092F |odisG[ s L0556
I~V [.037% 5 ) |en3° b7 w332 . |1 o
2 o390 1 2 o242 % ST g T
3 |o537 3 0362 . 1.0342 | ES e T
4 | ©OA22 ~ 4 Oy &g 1 4 18813 . L 4l
& J006 39| eH32¢] 5 |oH67] 0226 5 [ 0858 | 0,050 | HF AN e
2 1 | 6397 ! 6220 . by letl§ | [T W
e |.@356 2 1.628%3 < 16248
3 |834% 3 [“e324 36275
Z_|. 033% 4 116336 N XYL
S [,0720] o112 5§ [.o39B[.032[ 5 0795 [q0 34| -

[avg YaP - —I
Symbol [ Definition, Units | MetiodiEquation Run 1 Run 2 Run 3 Average
Tdb Dry bulb temp., OF 137 ' o
Twb Wel bulb lemp., OF 15
Pstat Slatic press., in Ha0 as 39y
Ts Duct temp., °R Tdb + 460
Ps Duct press., in Hg Pg t Pstat/13.6
S Avg €AaP x ¥ Tg
mv % H20 in gas siream Psychromelry
md Mole fraction dry gas 1.00 - mv/100
Md Molecular weight of dry gas | Gas analysis
Ms Moiecular wt of acl. gas Ms = mdMd + 18 (1-md)

Vs Velocity, fpm Vs = 51255 (1/PsMs)VZ (Cp)
qa Actual llowrale, acim ga = VsAs/144
qs ‘ Flowrate @ sid cond, scfim 1 qs = 0.123VsAsmd Ps/ s
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7/ 13585 N.E. Whilaker Woy prant__ 25N -
HORIZON Eﬁgﬁ’é‘?éog?ggé?&?w sampling Location__ Bactho usy O utlet
ENGINEERING G
Nl Fox (503)255-0505 Test Conditions__ N o A pner | B
_ Date_\ 1\ o Time
Cyclonlc Flow 7 Yos__ NoX AvgNull Angle Duct Dimensions ~
€ = Pitot Goetfictont. o gorgd ™ " Gauge 10, 58~ i iz A TXT
Pitot1.D.  L1-S Post Test Leak Check N
Time
Y\ lonis2 21 037( $! Q2277 ) 11194
z ok 2 R 2 9303 O o;gﬁ
3 o= 3 o9 3 ©47Y KRNI X
4 |.oun 4 |,.8555 4 L0542 Y- K 0324
s ' os2%{ou2g | S 0S9¢ | v o| s + 0552 [ 0430 s | De3sy
iy /| olSt | h 't [\037 7 | 0351 .
2 od3} > 0452 i 0952
— 3 0377 3 |wode! 3 6378
4| 6496 y |, 05H 4 | o%eel -
g 1 081%]cy2d| 5 ] O63C| 0453 & | 0352|0370
s || D175 ? ) | o032¢% g | | °I137
3 0363 - 2 .03 2 0293
. 31,03 . 3 10420 -3 | o291
4 1 ed36 4 [\ 0583 1T % [Teqas| - |-
& | oHRo3s2] S o7& | ~uso| 5 | es¥]. 0337 [ sae
v 4 | odiz] . c-. | SHY y 1. len3s| - :
> | 6302 2 {0337 2 [.0339
3 76373 T3 [e2¢T T 2 il I
4 [Tevz 4 106323 ~ 4 [ eyy -]
s | 06F[o3%c| 5 02520313 | &€ [.0393[0c327
[Avg JaP B
Symbol | Definiion, Units Method/Equation Run 1 Run 2 Run 3 Average
Tdb Ury bulb lemp., OF :
Twh Wel bulb temp., OF
Pgiat Static press., in H20 -.0133
Ts Ducl temp., “R Tdb + 460
Pg Duct press., in Hg Py t Pstat/13.6
S Mg AP x ¥ T
mv % H20 in gas slream Psyctomelry
md Mole fraction dry gas 1.00 - mv/100
Md Motacular weight of dry gas | Gas analysis
Ms Molecular wl of acl. gas Ms = mdMd + 18 (1-md)
Vs Velocity, fpm Vs = 5125s {(1/PsMs) 1< (Cp)
qa Actual flowrale, acim qga = VsAs/144
"as Flowrata @ std cond, scim | qs = 0.123 VsAsmd P57 Ts
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s

Plant

Sampling Location
Test Conditions_ NoAi

house TLomlot stant

Date_ 17/ T lv |

Time

Duct Dimensions

Hg Duct Area

ng

Post Test Leak Check

Pilot1.D. |
rrarr———rr

2% 2

— i
Gauge lD.5¢8 2 int20 Ry 299 [ZPC

Ran® | 1] gfat of LS
Time CT §0
U 11,831 [z | 3022] 19 [300€
2 [hRE | 3 2,689 20 .807
s Ingoz | 1y 2249 2 | 2,434
G |z.0ll | P 2,528 << | 240%
g |[hI%3] 2 2,331 =3 | 999
b (W68 3 12099 24 12,319
1 1924 4 8RS .
B _IWh2%6[ 8 |5,549
. Wi ¢ w494
w [ hagz] 3 [2,975
v« _|hHd60] 3 2,622
z 11249 S 2..6]8S
W 12,339] Jo 2.33¢
M & 3"’5 I 1.% L"l
PAN Y5 A WA ENET, -
P2 N \
ki L2771 2051
TERTTANT AL 1Y
i 21629 | )¢ \ &_Zé
v 3, 613117 9798
W) 2.6881 1% |2,387 - F
IAvg JapP . I
Symbo!l | Definition, Units [ MethodiEquation , Run 1 Run 2 Run 3 Aveig_i
Tdb Dry bulb lemp., o ¥ J (ngy-} _ .
Twb Wel bulb lemp., OF 4%
Pglat Static press., in H0 - [é
s Ducl lem‘ Tdb + 460
Pg Duct press., in Hg Pg t Pstat/13.6
S Avg ¥AP x ¥ Tg
mv % H20 in gas siream Psychramelry
md Mafe fraclion dry gas 1.00 - mv/100
Md Molecular weight of dry gas | Gas analysis
Ms Molecular wl of acl. gas Ms = mdMd + 18 (3-md)
Vs Valocily, fpm Vs = 51258 (1/PsMs) 172 (Cp}
aa Aclual llowrale, acim qga = VsAs/144
s Flowrate @@ sid cond, scim | qs = 0.123 VsAs md Ps/ 79
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VOLUME FLOWRATE MEASUREMENT

It
EEIREE
Vll‘\\\ ol 13585 N.E. Whilaker Woy Plant &5 M
HORIZON porland, OR 97230 Sampling Location ﬁeko p=? :T:N }E‘f- él\)é 6{‘ t-‘”

Phone (503)255-5050
E NG' NEERIN& Fox (50?3)25)5.0505 Tesl Conditions__ ¢ "'4“‘ !
Date 1L.77 B\ Time
Cyclonic Flow 7 Yes__ Ncy_\ Avg Nult Angle Duct Dimensions 7
Co = Pl cotteam . (ST Gauge (0SR20 By S
Pltot 1.0, S I 7 Post Test Leak Check
Run # - Om .
Time 1520
Pt
l ldus 4 2.4 &/ 590
Z 1595 27 |1 2294 Yz - 470
3 _llLsyL 73 12653 Y3 [. 540
cr 1,237 zv (.74 2, {.781
< 11623 25 3Ry g {1118
& | 191 76 |1-55¢ s | 1 939
7 (521 21 1lYy2y ¥7 1997
% {5y ¢  |1-%36 48 VA /L
7 [.224 ? & 2. 314
12 [.250 30  |2.0%%
i | T4, JEEL rtzi?
iz |10k 52 [.{57
13 2167 23 2.134 : ,
7 Z.3% 2t . e
15 | 7. uob 75 .04
[ o 172156 34 LYt
17 7. 645 37 1. 696
% |2.153 35 |1.32¢
j& 2. L3Y 39 (770
L0 |1 H3 vy | kL0
[Avg JAP
Symbol | Definition, Units ‘Method/Equation ' " TRunt Run2 [ Run3 Average
Tdb Ury bulb temp., OF ' 242
Twb Wel bulb temp., OF 109
Pstat Stalic press., in H20
Ts Duct temp., OR Tdo + 460
Pg Duct press., In Hg Py t Pstal/13.6
3 Ag VAP x ¥ T,
my % 1420 in gas slream Psychromelry
md Mole fraclion dry gas 1.00 - mvw/100
Md Molecular welght of dry gas | Gas analysis
Ms Moiecular wt of act. gas Ms = mdMd + 18 (1-mu)
Vs Velocily, fpm Vs = 512Gy (1/PsMs) 172 (Cp)
qa Aclual llowrale, actm ga = VsAs/144
s Flowrate @ sld cond, scfin | s = 0.123 VsAsmd Ps/ s




Traverse Point Location

Wicnl

Location
EPA Method #1

Baghouse Inlet

Oregon Steel Mills Portland, OR Date
Portland, OR MIE/TJH/CDB By
1685 File

1685.WB1

Horizon Engineering

Cuter Circumfterence (1) [Co) '
Wall thickness {in} [t} !
Inner Circumference (1} [Ci] '
INSIDE of FAR WALL (in) [F} 134.00 ¢
to DUTSIDE of Nipple
INSIDE of NEAR WALL (in) [N] 200"
to OUTSIDE of Nipple Co
DOWNstream Disturb (in) [A] 1280 "
UPstream  Disturb (in) (Bj 5160 " a
Inner Diameter (in} [Ds] 13200
Area {sqin} [As] 13,685
DOWNSstream Ratio [A/Ds] 1.0
UPstream Ratio [B/Ds] 391
Traverse  (Particulate) 24
Recommended #P1s/Diameter 12
Traverse (NON-Particulate) 16
Recommended #Pts/Diameter 8
Up Stream
Actual Points per Diameter 24
Trav Fract Stack Actual Nearest Adjusted Traverse Traverse
Pt Stk ID 1D Points 8ths Points Points Points
#No (f) (Ds) (Dsxf) (TP) (TP)* (TP+N) (TP+N)
1 1.05% 132.0 1.4 1.375 1.375 3.375 3 3/ 8
2 3.23% 132.0 43 4.250 4250 6.250 6 1/ 4
3 551% 132.0 7.3 7.250 7.250 9.250 9 1/ 4
4 7.92% 132.0 10.5 10.500 10.500 12.500 12 1/ 2
5 10.47% 132.0 13.8 13.875 13.875 15.875 15 7/ 8
6 13.20% 1320 17.4 17.375 17.375 19.375 19 3/ B8
7 16.15% 132.0 213 21.375 21.375 23.375 23 3/ 8
8 19.38% 132.¢ 256 25625 25.625 27.625 27 5/ 8
9 23.00% 132.0 304 30.375 30375 32.375 32 3/ 8
10 27.18% 132.0 359 35.875 35.875 37.875 37 7/ 8
1 32.32% 1320 427 42,625 42.625 44.625 4 5/ 8
12 39.79% 132.0 525 52.500 52.500 54.500 4 v/ 2
13 60.21% 132.0 79.5 79.500 79.500 81.500 & 1/ 2
14 67.68% 132.0 893 89375 89.375 91.375 91 3/ 8
13 72.82% 132.0 96.1 96.125 96.125 98.125 98 1/ 8
L6 77.00% 1320 016 1016258 101.625 103.625 03 5/ 8
17 80.62% 132.0 1064  106.373 106.375 108.375 108 3/ 8
18 83.85% [32.0 110.7 110.625 110.625 112.625 112 57/ 3
19 86.80% 132.0 114.6  114.625 114.625 116.625 16 s/ 8
20 89.33% 132.0 118.2 118.125 118.125 120.125 120 1/ 8
21 92.08% 1320 1213 121500 121.300 123.500 2 1y 2
22 94.49% 132.0 1247 124.730 124,750 126.750 126 37/ 4
23 96.77% 152.0 1277 127.730 127.750 129,750 129 3/ 4
24 98.95% 132.0 130.6 130.625 130.625 132.625 132 5/ 8
N
58
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Traverse Point Location

Client Oregon Steel Mills Portland, OR Date

Location Portland, OR MIJE/TIJH/CDB By

EPA Method #1 Outlet 1685 File

Number of PORTS P ¥ 5

INSIDE of FAR WALL F in 520

to OUTSIDE of Nipple

INSIDE of NEAR WALL N 0.00

to OUTSIDE of Nipple

Stack/Duct WIDTH Dw in 179.0

DOWNstream Disturb A in

UPstream Disturb B in

Stack/Duct DEPTH Dh in 52.0

Equivalent Diameter De in 80.6

Area As sqin 9308.0

DOWNstream Ratic A/De 0.00

UPstream Ratio B/De 0.00

Traverse  (Particulate) 25

Recommended #Pts/Port 3 5

Traverse (NON-Particulate) 16

Recommended #Pts/Port 3 4

Actual Points used per Port 5

Actual Number of Points 25

Trav Fract Stack Actual Nearest Adjusted Traverse Traverse
Pt Depth Depth Points 8ths Points Points Points
#No (f (Dp)  (Dpxf) (TP) (TP) (TP+N) (TP+N)

1 10.00% 52.0 5.2 5.250 5.250 5.250 51/ 4
2 30.00% 520 15.6 15.625 15.625 15.625 15 5/ 8
3 50.00% 52.0 26.0 - 26.000 26.000 26.000 26
4 70.00% 52.0 36.4 36.375 36.375 36.375 36 3/ 8
5 90.00% 52.0 46.8 46.750 46.750 46.750 46 3/ 4

1685.WBI

Horizon Engineering
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Visible Emission Data
Field Data
Certifications




TS
HORIZON

ENGINEERING

Wy Ivor ]

13485 NEt vhitahar YWay « Portiand, OR 7 230
Prone (B03) 265-3080 . Fax ($03) 2880508

T ——— ey Y
SOURCE INFORMATION

Company Name U5/}

R |

VISIBLE EMISSION OBSERVATION FORM

OBSERVATION RECORD

Coservers Position

Sun Location Line

Address Poy Hopd,  SY DATE J;/7/c) TIME: Start [/ i) End [|]1&
Seconds Seconds
Phone # MIN] 0] 15] 30] 45|MIN] O] 15] 30| 45
1l clof DIV ] 3
Source Description ID # 2 [ CIO TC 1D [32
£ sJTolI0 I Cclo 33
Operating Mode/Output Rate 4 1o 1Ol |C |34
nverma | dX s |-l c |y 35
Control Equipment Operating Mode 6 JC |C 1 lC |36
Beshoinse AC 7 M 716 37
PLUME INFORMATION @ Stast_|@ End 8 38
Emission Point Description Hetal - 9 39
[Height Above Ground 29 — 10 40
Height Relative to Observer 1c ! - 11 41
Distance from Observer %cc! . 12 42
Direction from Observer NCrHh wer] - 13 43
Plume Type: Continuous Ye s : 14 44
Intermittent - . 15 45
Fugitive - - 16 46
Plume Color — - 17 47
Water Droplets Present? nNO - 18 48
Aftached Plume? - -~ 19 49
Detached Plume? - 20 50 v
Point in the Plume at Which ., L1 21 51
Opacity was Observed [ 22 52
Description of Background 5Ky - 23 53
Color of Background Blue - 24 54
Condition of Sky Llray - 25 55
Wind Speed (rpl. ) C-3 - 26 56
Wind Direction (from) &= iy # 27 57
Ambient Temperature{OF) 55 . 28 58
Relative Humidity(Pb) 7 50/ 29 59
30 60
Source { ayctt ch Draw North Arow
N Range of Opacity Readings Max %
){,‘T- Emission Point Min %
| ! Number of Readings Above %
| Average Opacity for — Readings = %

Observer's Name (print)

'\’\ V\e-f E—-p M

Certification No.
P

Organization:

Horizon Engineering, Portland, Oregon

Certified By: Date:
Comments QDEQ
Observers Sugnature Oate:
b 7 Ly , 1/ 7/C l

61




ol |

A
HHORIZON

EHGINEERING B

13584 NE Yhitihae VWiy « Poctiera, OR 07 230
i Phons (300} 288-2080 4 Pax (803} 2850404
e PSTI B0 G N 1IN §. SOM

SOURCE INFORMATION

-{Company Name ('S 7]

[OBSERVATION RECORD

P\»\N —

VISIBLE EMISSION OBSERVATION FORM

Sun Location Lina

Address Pe, JlmA OR [DATE|[J7/C] TIME. __ swn 213 End)7 15
Seconds Seconds
Phone # MIN 0] 15| 30| 45(MIN 0] 15] 30] 45
1 Cl1elo |3
_|Source Description ID # 2 UG o 10 Ja32
3jClclo |l ]33
Operating Mode/Qutput Rate 41 C |- 10 & |3
ACrpal Max 5 |c 1< | | C |35
Control Equipment Operating Made 6 |C -1 1Ta]a3e
7 o Mg Nor M\, 7% 37
PLUME INFORMATION @ Start I@ End 8 |- 38
Emission Point Description Modal — 9 39
Height Above Ground 7¢ " - 10 40
Height Relative to Observer 20 " - 11 41
. |Distance from Observer ' - 12 42
Direction from Observer - 13 43
Plume Type: Continuous y ~ 14 44 -
Intermittent — - 15 45
Fugitive el - 16 46
Plume Color - - 17 47
Water Droplets Present? ~NO -~ 18 48
Aftached Plume? ~ -~ 19 49
Detached Plume? - - 20 50 e
Point in the Plume at Which Toy o J 21 51
Opacity was Observed B 22 52
Description of Background sy - 23 53
Color of Background Bhne. - 24 54
Condition of Sky L ep ’ 25 55
wind Speed (MPh ) Cal™ - 26 56
Wind Direction (from) — - 27 57
Ambient TemperatureF) 55 - 28 58
Relative Humidity(Pb) 250 | 29 59
_ 30 60
|Source Layout Sketch Draw North Arrow
f;‘:-”:\\\ Range of Opacity Readings Max , %
4‘) o f ‘ Emissian Point Min %
; | \ Number of Readings Above %
, i Average Opacity for ____ Readings = __°/:
E Qbservers Posdon o
s Observer's Name (print) Certiﬁcat,'on No.
, ' Mine B 59ie 22!
: Organization:

Horizon Engineering, Portland. Oregon

Certified By: Date:
Comments QDEQ
Observer's Signature:.; Date:
Mmoo Coo T 177/C!

[
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AR
HORIZON

H EHGIMNEE RING

13545 NE Whitsher VWay « Pertiand, OR 57230
Prone (303} 2558000 - Pex (803) 2050508
wany RriZOne ng INSerng. oern

SOURCE INFORMATION

OBSERVATION RECORD

RUN 5

VISIBLE EMISSION OBSERVATION FORM

Observers Posiion

Sun Location Line

Average Opacity for ____ Readings =

Company Name {5 "\ REC
Address Pe/Hand Ut~ DATE |I/1/c1  TIME: Start {409 End /4G
Seconds Seconds
Phone # MIN] 0] 15] 30] 45|MIN] O] 15] 30] 45
HIBEEREIEEE
Source Descriplion ID# 21c |0 | |<c 132
3|lc | lo 0 | 33
Operating Mode/Qutput Rate 410 o 1c |c |34
NO( tin nx 3 W el WA O
Control Equipment Operating Mode s fo ol Cl& |36
Haghty 5t NC( Mg 712 37
PLUME INFORMATION Start ]@ End 8 k]
Emission Point Description g tal — 9 39
Height Above Ground 325/ - 10 40
Height Relative to Observer G - 11 41
Distance from Observer sCc -~ 12 42
Direction from QObserver N/ - 13 43
Plume Type: Continuous Mes — 14 44
Intermittent " - - 15 45
Fugitive — - 16 46
Plume Color — - 17 47
Water Droplets Present? A -~ 18 48
Attached Plume? - o 19 49
Detached Plume? — -~ 20 50
Point in the Plume at Which Tep of | 21 51
Opacity was Observed Ragheuse| 22 52
Description of Background sk - 23 53
Color of Background Blug, — 24 . 54
Condition of Sky cdear |- 25 55
Wind Speed ( ) Caln = 26 56
Wind Direction (from) — -~ 27 57
Ambient TemperatureOF) 60 - 28 58 ..
Relative Humidity(Pb) wGe |~ 29 59 W
30 60
jSource Layout Sketch Draw North Amrow
A [Range of Opacity Readings Max %
/ Emission Point Min %
/‘ -~ ' Number of Readings Above %
%

Observer's Name (print)
M.re Er1Sel

Certification No.
|22H

Qrganization:
Horizon Engineering, Portland, Oregon

Cenified By: Date:
Comments ODEQ
Observer's Signature,_» Date:
Mpss o TN J17/¢)
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HORIZON

e R | Prone (503)255-5050 » Fox (503)255.0505

13585 N.E. Whitaker Way « Portland, OR 97230

ne

www horizonengineering.com

OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY
AIR QUALITY CONTROL DIVISION

CERTIFICAT[%‘?F CDHFLETION

PLUME mwgroﬁ’ mmme
-_“ . \. ‘C\
Michael Elsﬁla g S

A N
RS 128 “JEBS 7 anopag

TIOMOATE ___ =~

Hn |

Air Poilution Emissicn Testing « Mecharical Engireering

ey

e



Gaseous Emissions
Gaseous Emissions Determinations
Molecular Weight Determinations
Analyzer Calibration Data, Manual Data
Bias Checks
Data Logger Gas Charts
Strip Charts




Gaseous Emissions

Client Oregon Steel Mills MIJE/TIH/CDB Testers
Source [CA Baghouse-EAF Inlet 1685 File

Location Portland, OR MEW Analysis/QA
Date 07-Nov-2001

Number of Completed Runs Combined | Runl Run 2 Run 3 Average
Date Tested

System Calibration Time - [nitial Tei 08:35 08:35 08:35 08:35

Test Time-Starting Tts 10:31 10:31 12:09 13:30

Test Time-Ending Tte 15:14 12:05 13:33 15:17

System Calibration Time - Final Tef 15:20 15:20 15:20 15:20

Test Mid-point Time Tx 12:52 11:18 12:51 14:33

Volumetric Flowrate, Dry Standard dscf/min Qsd 388,771 | 388,771 388,771 388,771

Production Tons/hr 138.2 137.4 139.4 137.8 138.2
Oxygen % 02 20.51 20.51 20.45 20.49

Carbon Dioxide % CO2 0.35 0.55 0.53 0.62

Carbon Monoxide CO Span 1.000 1,000 1.000 1,000

Indicated average - Dry ppmv Cid 143.1 198.0 133.7 125.6 151.8
Cylinder Value - High Range calibration gas ppmv Cma 880.0 880.0 830.0 880.0

Cylinder Value - Low Range (Zero) calibration gas ppmv Coa 0.0 0.0 0.0 0.0

System Calibration Response - High Range gas - Initia ppmv Cmi 857.4 857.4 8574 8574

System Calibration Response - Low Range gas - Initial ppmv Coi -0.8 -0.8 -0.8 -0.8

System Calibration Response - Low Range gas - Final ppmv Cof -0.9 -0.9 -0.9 -0.9

System Calibration Response - High Range gas - Final ppmv Cmf 8833 883.3 8833 8833

Actual average - Dry (Corrected for Drift) ppmv-CO Cgas 144.8 201.5 135.4 1243 153.7
Mass Emissions lbm / hr Mgas 2456 3416 229.6 210.8 260.7
Mass Emissions on Production Basis lbm/Ton 1.777 2.487 1.647 1.530 1.888
Nitrogen Oxides NOx Span 250 250 250 250

Indicated average-Dry ppmv Cid 10.22 10.88 11.53 10,15 10.85
Cylinder Value - High Range calibration gas ppmv Cma 89.80 89.80 89.80 89.80

Cylinder Value - Low Range (Zero) calibration gas ppmv Coa 0.00 0.00 0.00 0.00

System Calibration Response - High Range gas - [nitia ppmv Cmi 88.29 88.29 §8.29 88.29

System Calibration Response - Low Range gas - Initial ppmv Coi 0.48 (.48 0.48 0.48

System Calibration Response - Low Range gas - Final ppmv Cof -0.17 -0.17 -0.17 -0.17

System Calibration Response - High Range gas - Final ppmv Cmf 86.46 86.46 86.46 86.46

Actual average - Dry (Corrected for Drift) ppmv-NO2 Cgas 10.47 10.96 11.82 10.60 11.13
Mass Emissions 1bm-NO2 / hr Mgas 29.17 30.53 3292 29.53 3099
Mass Emissions on Production Basis Ibm/Ton 0.211 0.222 0.236 0.214 0.224
Sulfur Dioxide S0O2 Span 30 30 30 30

Indicated average-Dry ) ppmv Cid . 811 7.11 8.80 8.71 8.21
Cylinder Value - High Range calibration gas ppmv Sc 15.27 15.27 15.27 15.27

Cylinder Value - Low Range (Zero) calibration gas ppmv Coa 0.00 0.00 0.00 0.00

System Calibration Response - High Range gas - Initia ppmv Sbs 14.73 14.73 14.73 14.73

System Calibration Response - Low Range gas - Initial ppmv Zbs 0357 0.33 0.35 0.33

System Calibration Response - Low Range gas - Final ppmv Zbe 5.99 5.99 5.99 5.99

System Calibration Response - High Range gas - Final ppmv Sbe 19.22 19.22 19.22 19.22

Actual average - Dry {Corrected for Drift) ppmv-S0O2 Cgas 4.67 4,93 5.46 3.85 4.75
Mass Emissions Ibm-SO2 / hr Mgas 18.11 19.11 21.19 14.92 i8.41
Mass Emissions on Production Basis Ibm/Ton 0.131 0.139 0.152 0.108 0.133

\
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TGOC Emissions

Client Oregon Steel Milis MIE/TIH/CDB Testers
Sourge {CA Baghouse-EAF [nlet 1685 File
Location Portland. OR MEW Analysis/QA
Date 07-Nov-2001
Number of Compieted Runs Cembined Run I Run?2 Run 3 Average
Date Tested
System Calibration Time - Initial Tci 08:35 08:35 08:35 08:35
Test Time-Starting Tts 10:31 10:31 12:09 13:50
Test Time-Ending Tte 15:14 12:05 13:33 15:17
System Calibration Time - Final Tcf 15:20 15:20 15:20 15:20
Test Mid-point Time Tx - 12:32 11:18 12:51 14:33
Volumetric Flowrate. Dry Standard dscf/min Qsd 388771 ) 38877] 388771 388,771
Production Tons/hr 138.2 137.4 139.4 137.8 138.2
Oxygen % 02 20.51 20.51 2045 20.49
Carbon Dioxide % CO2 0.55 0.33 0.62 0.61
Moisture. Mole Fraction dry Gas mig 96.60%| 96.60%  96.60%  96.60%
Total Gaseous Organic Concentration {TGOC-1) Span 100 100 100 100
Span Gas- Instrument Response Factor JUM Factor C3HS8 1.00 1.00 1.00 1.00
Span Gas- Carbon Count Equivalent K 3
Cylinder Value - High Range calibration pas ppmv-C3 27.79 27.79 21.79 27.79
Cylinder Value - Low Range {Zero) calibration gas ppmv-C3 Coa 0.00 0.00 0.00 0.00
Indicated average- Wet ppmv-C3 Ciw 9.84 11.32 9.11 9.73 10.035
Span Gas Concentration- Equivalent ppmv-C3 Sc 38.69 28.69 28.69 28.69

-| Zero Gas Concentration- Equivalent ppmv-C3 Zc 0.00 0.00 0.00 0.00
System Calibration Response - High Range gas - [nitial ppmv-C3 Ss 28.82 28.82 28.82 28.82
System Calibration Response - Low Range gas - [nitial ppmv-C3 Zs 0.59 0.59 0.59 0.59
Sysiem Calibration Response - Low Range gas - Final ppmv-C3 Ze 227 227 2.27 2.27
System Calibration Response - High Range gas - Final ppmv-C3 Se 34.57 34.57 3437 34.57
Actual average - Wet (Corrected for Drift & Response) ppmv-C3 762 9.66 6.95 6.90 7.83
Actual average - Dry (Corrected for Drift & Response) ppmv-C3 7.88 10.00 1.19 7.14 8.11
Actual average - Dry ppmv-C Cgas 2291 29.05 20.90 20.75 23.56
Mass Emissions lbm-C / hr 16.66 2012 15.19 15.09 17.13
Mass Emissions on Production Basis 1bm-C/Ton 0.121 0.154 0.109 0.109 0.124
TGNMOC (TGOC less Methane) (TGOC-2) Span 100 100 100 100
Span Gas- Instrument Response Factor JUM Factor C3HS8 1.00 1.00 1.00 1.00
Span Gas- Carbon Count Equivalent K 3
Cylinder Value - High Range calibration gas ppmv-C3 27.79 27.79 27.79 27.79
Cylinder Value - Low Range (Zero) calibration gas ppmv-C3 Coa 0.00 0.00 0.00 0.00
Indicated average- Wet ppmv-C3 Ciw 5.02 4.26 1.65 6.47 5.13
Span Gas Concentration- Equivalent ppmv-C3 Sc 28.69 28.69 28.69 28.69
Zero Gas Concentration- Equivalent pprav-C3 Zc 0.00 0.00 0.00 0.00
System Calibration Response - High Range gas - Initial ppmv-C3 Ss 27.32 27.32 27.32 27.32
System Calibration Response - Low Range gas - Initial ppmv-C3 Zs 0.42 0.42 0.42 0.42
System Calibration Response - Low Range gas - Final ppmv-C3 Ze 2.68 2.68 2.68 2.68
Swvstem Calibration Response - High Range gas - Final ppmv-C3 Se 30.81 30.81 30.81 30.81
Actua average - Wet (Corrected for Drift & Response) ppmv-C3 328 3.07 2.90 4.15 3.37
Actual average - Dry (Corrected for Drift & Response) ppmv-C3 3.39 3.18 3.01 4.30 349
Actual average - Dry ppmv-C Cgas 9.86 9.23 8.74 12.49 10.15
Mass Emissions Ibm-C/hr 717 6.71 6.35 9.08 7.38
Mass Emissions on Production Basis Ibm-C/Ton 1.032 0.049 0.046 0.066 0.053
METHANE
Actual average - Wet (Corrected for Drift & Response) ppmv-C3 434 6.59 4.04 2.75 1,46
Actual nerage - Dry (Corrected tor Drift & Response} ppmv-C3 4.49 6.82 418 2.84 .62
Actual average - Dry ppmv-C 13.05 19.82 12,16 8.26 13.41
Mass Emissions tbm-C / hr V.49 14.41 3.34 6.01 9.75
NMass Emissions on Production Basts Ilbm-CiTon 1L.06Y 0.103 0.063 0.044 0.071

1685.\WWBI1

Horizon Engineering
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Molecular Emissions

Client Oregon Steel Mills MIE/TJH/CDB Testers
Source ICA Baghouse-EAF Inle 1685 File
Location Portland, OR MEW Anatysis/QA
Date 07-Nov-2001
Combined Run 1 Run2 Run 3 Avg
System Calibration Time - [nitial Tci 08:35 08:35 08:35 08:35
Test Time-Starting (Hivol Interval) Tts 10:31 10:31 12:09 13:50
Test Time-Ending (Hivol Interval) Tte 15:14 12:05 13:33 15:17
System Calibration Time - Final Tef 15:20 15:20 15:20 15:20
Test Mid-point Time Tx 12:52 11:18 12:51 14:33
Volumetric Flowrate, Dry Standard - Inlet Average dscf/min Qsd 388,771 ) 383,771 388,771 388,771
Production Rate Ton/hr 138.20 137.36 139.40 137.82
Molecular weight, Dry Stack lbm/lb-mole  Md 29.03 29.03 29.04 29.04
Oxygen-Inlet 02 Span 25 25 25 25
Indicated average - Dry % Cid 20.17 20.26 20.11 20.04 20.14
Cylinder Value - High Range calibration gas % Cma 11.60 11.60 11.60 11.60
Cylinder Value - Low Range (Zero) calibration gas % Coa 0.00 0.00 0.00 0.00
System Calibration Response - High Range gas - Initia % Cmi 11.57 11.57 11.57° 11.57
System Calibration Response - Low Range gas - Initia % Coi 0.03 0.03 0.03 0.03
System Calibration Response - Low Range gas - Final % Cof 0.05 0.05 0.05 0.05
System Calibration Response - High Range gas - Final % Cmf 11.34 11.34 11.34 11.34
Actual average - Dry (Corrected for Drift) % Cgas 20.51 20.51 2045 20.49 20.48
Carbon Dioxide-Inlet Cco2 Span 25 25 25 25
Indicated average - Dry % Cid 0.57 0.58 0.64 0.60 0.61
Cylinder Value - High Range calibration gas - % Cma 12.41 12.41 12.41 12.41
Cylinder Value - Low Range (Zero) calibration gas % Coa 0.00 0.00 0.00 0.00
System Calibration Response - High Range gas - Initia % Cmi 12.37 12.37 12.37 12.37
System Calibration Response - Low Range gas - Initia % Coi' a.10 0.10 0.10 0.10
System Calibration Response - Low Range gas - Final % Cof -0.02 -0.02 -0.02 -0.02
System Calibration Response - High Range gas - Final % Cmf 12.35 12.35 12.35 12.35
Actual average - Dry (Corrected for Drift) % Cgas 0.550 0.533 0.620 0.609 0.587
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Calibration Field Record

Cllent Tester =
Date /i, Observer
Jource Foo N Data LoggeriD .
| Erd Aun | EntRun__ |-
Laae Sracks : Stert Run | Start Aun __ St Run __ End Run _
Pre-q Vare Cytnder Soen Cyfrdiar Anatyzer Systemn Sysiem System Systern
Pot-OK ) Posaon s Gas Vaie Caibration Caktr slion Canbration Calbration Caibration
Rescorise Tme -, , - 77 Responas Rasponse Response Resporas Resconse
He fiod) CACH) r8can) 1$cha) (3SR )

CO2%  oh___ o coz {5 |1 .= Jadi7a [ -
Ranga - 1 g, coz | 1.4/ - oo prae T35
Analyzer Model .\ . - VR N2 - Coof C.iuU [ Ca
Analyzer SN:
COppm on___ 2 co | A%0 2S5 14T 943 3
Range - "~ ' 17N co [|"ifis ! ?é[égml; A7L NV 4N 151 57
Anatyzer Model \‘1" S -F N [C 08 f- S wT7S D5
Analyzer SN;
02% h__ Sy oz |ARn DRI EER Y
Range . -1 - Ti- o2 |\5v [ o= W5 T [1.34
Analyzer Moded |14 .0 g N2 [ D20 T LD £.Co5 .08

or SN:
NOxppm en 4 Nox [/ 3.2 [$=.2 (91,7 [179.%
Range S -7.307 - AUNT | owox [T 2 T e o
Analyzer Model - v A N2 oo . U"f{l RN
Anatyzer SN: h Cuiios Tty ZE o ;:‘?c:r::r;'u i
TGOC ppm ch 1 g AL 1 Cr o 575 /
yee!t a\{-:_,-' — - = - = - - -
Range . - :J (-'s P 7 ' Gl PR Y DR )z
Analyzer Model Prof N R/ (1l DA B R TR Y iR R IR
Anatyzer SMN. g Air -0 C. 74 7. 5{‘{ L.

A ch_ f)‘——" - L 57, 27 o
i‘a-_n*g e_ . .-:. I B R = B ifo-:.. -,
Analyzer Model . VA ; i et larasf ce L
Anatyzer SN: AR - l S I J, e -
Cheex Performancs Specs -
Analyrer Cailbration Error | ACRCV | 1 SPAN 2 (25a @ 5%) Hot Line Temp zELT
Sampiing System Blas [SACs-ACR) APAN 5 Hot Lire Temp - -
Zere ang Cal DY [SRCI-SAC 1) APAN 3 c T L
Tost Timen Run 1 Run 2 Aun 3
Start Tene -
End Time =

Horizan Engineering, 13585 NE Whitaker Way, Portland, OR, 97230 Tel. 255-5050

v




Calibration Fieid Record

Taster R

P — o~

Client .' s - .
Date " Cbeerver
Source /.- Data Logger ID =70
End Rurt __ End Run __
Laam Zhecks Start Aun | Start Rur __ Siart Run __ Erd Run __
Pre-CK Vave Coyinceer Spen Crytwdar AraiyTer System Systern System Syztam
Powt K Possion ) Gas Veim Casbration Castration C aiibrmtion Caitrwlion Colrmion
Rescoree Time r__Jf_‘ . Rewponae Avsponys Rasponse Response Rweiponse
‘o 1o ACR) {8Cs tacAn 18CH} 135G
Times Edid EY: [

CO2% ch__ co2
Rangs Cco2
Analyzer Model N2

of SN;
COppm o _ co
Range ) CO
Analyzer Model N2

ar SN:
0% en___ 02
Range oz
lAnalyzar Model N2

er SN:
NOxppm oh___ NOx
Range NOx
[Analyzer Model N2
Anatyzer SN;
TGOC ppm ch____
Range
tAnatyzer Model
Analyzer SN Air

PR ch__
Rang: L 2o N
Analyzer Model ¥ c /5.4 o I 2 [m S -~ g
Anatyzer SN R ' > ol [ s - |
Check Performance Specs e -
Analyter Calibretion Emor | ACR.CY | 1 SPAN 2 (25A @ 5%) Hot Line Temp - = T
Sampiing Syatem Blas (SRCH-ACR) 1PAN 5 Hot Line Tamp T -
Lora and Cad Detft {SACI-BRC 1) rSPAN 3 -
Tes! Timas Aun 1 Run 2 Run 3
St Tena L
£nd Time Do

6o

Horizon Engineering, 13585 NE Whitaker Way. Portland, OR, 97230 Tel. 255-5050 -
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Bias Check
Initial Final Cylinder Initial Final
Oregon Steel Mills Analyzer System System Value System System
EAF Baghouse Cylinder Calibration Calibration Calibration Percent Calibration Calibration
7-November-2001 Span  Value Response  Response  Response of Difference Bias Bias Drift
cv ACR SCRi SCRf Span < 2% < 5% <5% < 3%
OXYGEN
Run I-3 High Range 25 2095 20.95 20.88 84% 0%
Mid-Range 25 11.60 11.62 11.57 11.34 46% 0% 0% 1% 1%
Zero 25 0.00 0.00 0.03 0.05 0% 0% 0% 0% 0%
CARBON DIOXIDE
Run 1-3 HighRange 25 21.83 21.85 21.78 21.46 87% 0%
Mid-Range 25 12.41 12.55 12.37 12.35 50% 1% 1% 1% 0%
Zero 25 0.00 0.00 0.10 -0.02 0% 0% 0% 0% 0%
CARBON MONOXIDE
Run I-3 High Range 2000 880.00 871.50 857.40 883.30 44% 0% 1% 1% 1%
Mid-Range 2000  499.00 496.00 478.10 498.00 25% 0% 1% 0% 1%
Mid-Range 2000 8590 3522 84.70 3720 4% 0% 0% 0% 0%
Zero 2000 0.00 -0.45 -0.75 -0.93 0% 0% 0% 0% 0%
NITROGEN OXIDES
Runt  High Range 200 183.20 184.50 181.70 179.20 92% 1% 1% 3% 1%
Mid-Range 200 89.80 88.72 88.29 86.46 45% 1% 0% 1% 1%
Mid-Range 200 25.25 24.37 24.2] 23.52 13% 0% 0% 0% 0%
Zero 200 0.00 0.00 0.48 -0.17 0% 0% 0% 0% 0%
SULFUR DIOXIDE
Run 1  High Range 30 26.47 26.43 88% 0% 0%
Mid-Range 30 15.27 15.51 14.73 19.22 51% 1% 3% 2% 15%
Zero 30 0.00 0.08 0.35 5.99 0% 0% 1% 20% 19%
TOTAL GASEQUS ORGANIC CONCENTRATION #1
Run 1l High Range C3H3 100 88.85 87.55 89%
Mid-#1 CH4 100 5232 51.53 62.18 52% 11%
Mid-#2 CH4 100 29.89 28.82 34.57 30% 6%
Mid-#3 CH4 100 9.49 9.02 12.51 9% 3%
Zero N2 100 0.36 0.59 227 0% 2%
TOTAL GASEOUS ORGANIC CONCENTRATION #2
Run [ High Range C3HS8 100 §9.01 87.51 89%
Mid-#1 CH4 160 51.90 49.65 351.96 52% 2%
Mid-#2 CH4 100 28.82 27.32 30.81 29% 3%
Mid-#3 CH4 100 8.71 8.32 11.26 9% 3%
Zeto N2 100 -0.07 0.42 2.68 0% 2%

Part 60. Appendix A, Method 6C, Figures 6C-3 to 6C-3

1685.WBI
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Oregon Steel Mills

Particulate Emissions

0.0040

0.0035

0.0030

0.0025

1 9.0020

Particulate Ibm/hr
Particulate gridscf

1 o.00ts

0.0010

0.0003

0.0000

’:’A— Grain Loading gr/dsel «sw== CGrain Loading Avg,  ==0== Particulate lbmMhr = Particulate Avg lhavhr

Oregon Steel Mills

Lead Emissions
1.00E-04

0.200

8.75E.05

0.175

0.150 - 7.50E-05

1 6.25E.05

0.125

5.00E-05

Lead Ibm/hr
(=]
g
Lead pridscf

0.075 1 375E05

0.05¢ - 2.50E-05

0.025

- 1.25E-05

1 0.00F+00

0.000 : + L + :
torv92 Jan-93 Jan-91 lan-55 Jan-96 Jan.97 Jan-58 In99 000 K001 tan.2002
Year
«~:— (rain Loading gr/dscf =—— Grain Loading Avg, =o== Lead lbm/hr == Lead Avg lbovhr

7 ;
OSMHISTY.WBI1 Horizon Engineering | 12/06/2001 10:2:




Oregon Steel Mills
Flow Rate
650,000 T T
600,000
550,000
500,000 494,
e
-
g 450,000
=
&
£ 100,000
[
350,000 -
300,000
250,000
200,000 B
Jan-85 Jan-23 Jan-95
Year
e ACFM-Infet e ACEM-Inlet (avg) — -mQme DSCEM - Inlel
— DSCFM-Inlet (avg) w=pp= DSCFM - Outlot sttt SCFM-Oruitlet (avg)
Oregon Steel Mills
Carbon Monoxide Emissions
700 700
600 600
L 500 so0
=
g g
e N =
g 400 w00 3
g g
S 500 300 E
g 2
F %
“ 200 - 1200 &
0o = 1100
0 i A M S O 1t
fen92 Ian-93 Jan-91 Jup-9§ Jun-96 Jan-7 Jan-98 Jan-99 Tan-2000 Jan-2001 Jan-2002
Year
== CO ppmv e CO ppmiv Avg. == CO lbmvhr o CO Avg lbm/hr
"y e
J
OSMHISTY.WB1 Horizon Engineering 12/06/2001 10:2¢
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Production/Process Data
Furnace Heat Logs
MSDS Sheet
Baghouse Pressure Drop Field Data
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HEAT LOG

OS5 M #3 F URNACE
HEAT SUMMARY
Heat Number: 114407 Grade: X-60-1 Grade No: 7158
Crew No 1 Heat Tap Date: 11/07/2001 Charge Time: 951
Tap Time: 1036
Heats on Delca: 402 Last Heat Tapped: 821
Total Charge Wt 215.0 Furnace Lime Lbs : 5
Hot Metal Wt 45.0 Oxygen Batch : o
Pour Back 24 .0 Nat. Gas Batch 127
Tap Temp : 0
Melt Efficiency Rating 0.00 Total MWH 34.3
Charge to Tap Time 45 Avg. MW 60.6
Tap to Tap Time 135 KWH/Ton 403.5
Total Delay Time 101.2 Avg. Pwr. Factor 0.83

LADLE ADDITIONS:

CHEMISTRY SUMMARY

o




Heat No. 1
Melter 1
“LOCK ---TIME (M

(
TIME TOTAL ON

20:02 100.97
Z0:05 103 .64
223:07 105.60
20:07 105.85
13:08 107.34
12:13 112.35
i0:16 115.40
19:19 118:18
13:19 118.27
id:22 121.07
10:27 126.03
19:29% 128.45
10:29 128.47
=3:36 135.15

CONPOONWURFRFOONUNWHROOO

total
total
total
total

Oregon Steel Mills,
HEAT

* k * *

14407

lst Helpe
INUTES} - -

OFF

.00 .95
00 85.32
.00 .20
.38 .00
.90 .00
.20 .00

1N

(o e]
ANOO0OONOCCOOOOOrRODOOOO0O U W

(]

L)

* *

r 1l

o
c

26
26
25

lime weight 4.7
coke weight 0.0

oxygen 0O
gas 127

** HEAT ELECTRICAL SUMMARY **

Heat No.: 114407 Time

Tap/ --Power On- Avg.

Mode Arc Min. Pct. KV
UNDEF 1 & 11.6 34.3 21.59
UNDEF 1 L 8.2 24.0 22.35
SOREIN 1 S 1.4 4.1 21.75
30REIN 1 L 1.9 5.6 22.33
MELT 1 L 3.2 9.4 22.28
REFINE 1 L 7.7 22.6 22.27
34 .0 22.04

Portland Oregon

L OG

BOH 11/07 at 08:21

Ladle Temp 0

AVG., AVG.
MW P.F.
0.00
0.00
0.00
56.37 0.774
£6.26 ©0.827
55.71 0.820
59.02 0.837
59.75 0.851
0.00
0.00
61.83 0.798
59.74 (0.845
61.50 0.863
€4.83 0.816
38.45 0.846
0.00
£4.83 0.815
64.85 0.807
6.48 0.707
0.00
: 10:36
Avg. Avg.

MW MVAR
64.45 46.42
60.07 36.94
56.37 46.09
56.26 38.29
55.71 38.83
59.27 38.03
60.62 41.06

Product

* % * Kk Kk *

Code 7168

187 heats on lance 8

TAP/ ACC. AVG. EVENT/DELAY
ARC MWHR KA DESCRIPTION
0.00 ¢.00 Lime # :
0.00 6.00
0.00 0.00 CHG_1 140
18M 1.30 72.12 Bore In
1 LM 3.08 64.10 Bore In
1 LM 6.05 63.98 Melt
1 LM 10.98 63.23 Refine
1 LM 13.64 61.60
13.64 0.00 CHG_2 30
13.64 0.00
1 §M 15.17 73.51
1 LM 20.16 82.01
1 LM 23.29 60.57
1 M 26.29 71.29
1 LM 26.35 48.72
26.35 0.00 Pr'back_ 21.:
1 M 31.71 71.59 P'back_ 24.¢
1 S M 34.33 71.64
1L M 34.33 11.88
34.33 0.00 Tap T
cold charge weight 170.0
hot charge weight 45.0
toctal charge weight 215.0
Avg. Avg. --Arc Time Min.-- -----
MVA P.F. Floor Ctr. Pit Floor
79.43 0.8511 11.3 1ll.6 11.& 72.%
70.52 0.8652 8.2 8.2 B.2 &2.C
72.82 0.774 1.3 1.4 1.4 71.:%
68.05 0.827 1.9 1.9 1.9 &5.°
67.91 0.820 3.2 3.2 3.2 €4.¢
70.43 0.£42 7.7 7.7 7.7 E3.°%
73.22 0.£828 33.6 34.0 34.0 £%5.:2




Oregon Steel Mills,

Portland Oregon

** CHEMISTRY REPORT **

Heat No. :

Melter: 1
Tap Time: 10:36

*
*

«

CHARGE TIME

1 09:51
2 10:07
3 none
4 rone
* %ok ok ok
TOTAL(klbs)

TOTAL (tons)

114407

Date: 11-07-01 Shift:
First Helper: 1 Product Code: 7168
Prev Heat Tapped: 08:21 Time Tap to Tap: 2 hxr. 15 =:
LA R AR E R EREREEREEEEEEEEEE E S E L EEEE kdkkdk ok kkdhkhohkkKh ok owr
« * *

WEIGHT +* * * HEATS ON LIXC

______ * * kA kxkkhkhkdxhhhkd =~
140.0 ¢ TAP TEMP: o * *

30.0 * LADLE TEMP: 0o = *  DELTA LIFZ:
none [ ] MWH USED: 34.33 * Fhkdkekhkkohkokh k& ox
none ® KWH/TON: 319.3  * *

KRk kk ok . * CHG WT (klbs. :
215.0 * * Tk dkkkdok ok ok ok ok ok wr
107.5 @ * *

[ ] * *
* *dkodekodode Aok ok ok ok k ok ow

* Ok ok ok F H * F* ¥

LR R AR R RS R EEEEEE R R R R R R EREEE R R R R R R TSR

Chemistry-File Heat Number 114407 has incorrect number of characters

(9]
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O S M #3 FURNACE HEAT LOG

HEAT SUMMARY

Heat Number: 114408 Grade: X-60-1 Grade No: 7153
Crew No : 1 Heat Tap Date: 11/07/2001 Charge Time: 1041
Tap Time: 11Z1

Heats on Delta: 403 Last Heat Tapped: 1036

Total Charge Wt : 280.0 Furnace Lime Lbs - 5

Hot Metal Wt : 0.0 Oxygen Batch : 0

Pour Back : 0.0 Nat. Gas Batch : 122

Tap Temp : 0

Melt Efficiency Rating : .0.00 Total MWH . 29.2

Charge to Tap Time : 40 Avg. MW : 60.6

Tap te Tap Time : 45 KWH/Ton : 208.6

Total Delay Time : 16.1 Avg. Pwr. Factor : 0.83

CHEMISTRY SUMMARY

LADLE ADDITIONS:

o
\,baf\ 0
s)r gt

Uf)\\

81




QOregon Steel Mills,

¥ * K K * ok

Heat No. 114408

Melter 1
CLOCK ---TIME (MINUTES)
TIME TOTAL ON QFF
10:41 5.12 0.00 5.
10:41 5.15 0.00 0.
10:41 5.30 0.00 0.
10:43 7.28 1.98 a.
10:44 8.28 1.00 0
10:45 8.97 0.00 0
10:45 9.03 0.00 0
10:47 10.80 0.00 1
10:47 10.95 0.15 0.
10:50 " 14.0%5 3.10 ¢
10:54 17.%8 3.93 0
i0g:57 21.71 3.73 0
10:58¢ 23.58 0.00 1
11:00 24:45 0.87 ¢
11:04 28.69 4 .25 0
11:07 30.81 0.00 2.
11:12 35.88 4.97 0
11:17 40.81 4 .83 0.
11:17 40.84 0.03 0.
11:21 45.03 0.00 4,

HEAT

Portland Oregon

LOG

BOH 11/07 at 10:36
Ladle Temp O

lst Helper 1

TU

Q

R

0

0

0
27
36
33
33
28
29
44
57
64
59
60
66
62
67
71
71
64

total lime weight 4.7
total coke weight 0.0

total oxygen
total gas 122

0

** HEAT ELECTRICAL SUMMARY **

Heat No.: 114408

Tap/ --Power On-
Mode Arc Min. Pct.

UNDEF 1 S 10.8 37.2

UNDEF 1 L 4.3 14.8

BCREIN 1 5 2.0 6.8

BOREIN 1 L 1.1 4.0

MELT 1L 3.1 10.7

REFINE 1 L 7.7 26.5
28.9

Time

Avg.

21.
22,
21.
22.
22.

KV

65
32
78
46
36

AVG. AVG.
MW P.F.
0.00
0.00
0.00
61.28 0.750
55.83 0.833
0.00
0.00
0.00
32.92 0.723
57.87 0.831
58.50 0.840
58.28 (.848
0.00
61.73 0.7897
59.15% 0.843
0.00
64.20 0.814
64.92 0.810
39.96 0.84°9
0.00
o 11:21
Avg. Avg.

MW MVAR
64.33 46.42
59.04 37.68
61.28 47.50
52.84 36.30
57.87 38.81
58.40 37.08
60.62 41.51

x

* ok

* * x

Preduct Code 71638
188 heats on lance 8

TAP/
ARC

B
-

RS

ey

=

(ol o o

= wn

ACC. AVG. EVENT/DELAY
MWHR KA DESCRIPTION
0.00 0.00 Inspect Fce_
0.00  0.00 CHG_1_ 140.%
0.00 £.00
M 2.03 73.87 Bore In
M 2.95 62.71 Bore In
2.95 0.00 Slip A
2.95 0.00 Slip B
2.85 0.00 Slip C
M 3.04 54.39 Bore_In
M .03 £&4.00 Melt
M .86 61.87 Lime #_ =
M 13.49 6£0.49
13.49 0.00 CHG 2 140.C
M 14.38 72.22
M 18.%57 60.88
18.57 0.00
M 23.88 70.53
M 29.22 70.88
M 29.24 45.37
29.24 0.00 Tap T
cold charge weight 280.Q
hot charge weight 0.0
total charge weight 280.0
Avg. --Arc Time Min.-- -----
P.F. Floor Ctr. Pit Floor
0.811 10.7 10.8 10.8 70.8
0.843 4.3 4.3 4.3 £1.9
0.790 1.9 2.0 2.0 74,3
0.824 1.1 1.1 1.2 60.8
0.831 3.1 3.1 3.1 63.8
0.844 7.7 7.7 7.7 82.7
2.825 28.3 28.9 28.7 &&.4




Oregon Steel Mills,

Portland Oregen

** CHEMISTRY REPQRT **

Heat No.:

Melter: 1
Tap Time: 11:21

*
*
*

CHARGE TIME

1 10:41
2 10:59
3 none
4 ' none
* ok k ok kk
TOTAL (klbs)

TOTAL (tons)

114408

Date: 11-07-01 Shife:
First Helper: 1 Product Cocde: 7168
Prev Heat Tapped: 10:36 Time Tap to Tap: 0 hr. 45 m:
LR R S R R R R R R R R R R R R R I I R g S v g R ok h Rk kkhkihkhkkkokod
* L 2 *
WEIGHT + * * HEATS ON LINI
______ * * ek ok Rk g ok ok ok kR ok ok ok
140.0 * TAP TEMP: 0 * *
140.0 * LADLE TEMP: 0 * *  DELTA LIFE:
none [ J MWH USED: 29'24 * A E A B AEEEESE SN
none @ KWH/TON: '208.9 * *
AL EL I . * CHG WT(klbs) :
280.0 * * LR A AR EEEERE SRS
140.0 ® * *
* * *
* kkhkkAk kA KAk KA AT

*
¢
*
*
¥
*
*
*
*

LA E R SRS SRR RS ERERRRER R R R R EERERE SRR R R E R EXERES

Chemistry File Heat Number 114408 has incorrect number of characters
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0 s M #3 FURNACE HEAT LOG

HEAT SUMMARY

Grade No: 7163

Heat Number: 114409 Grade: X-60-1
Crew No ;1 Heat Tap Date: 11/07/2001 Charge Time: 1125
Tap Time: 1205
Heats on Delta: 404 Last Heat Tapped: 113Z%
Total Charge Wt : 199.2 Furnace Lime Lbs : ]
Hot Metal Wt : 0.0 Oxygen Batch : 0
four Back : 0.0 Nat. Gas Batch : 133
Tap Temp : 0
Melt Efficiency Rating : 0.00 Total MWH ©33.8
Charge to Tap Time : 39 Avg. MW : 60.1
Tap to Tap Time : 44 KWH/Ton : 339.4
Total Delay Time : 10.6 Avg. Pwr. Factor : 0.83

CHEMISTRY SUMMARY

LADLE ADDITIONS:
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Oregon Steel Mills, Portland Oregon

* % * * * %k HEAT LOG * x * & % *
Heat No. 114409 BOH 11/07 at 11:21 Product Code 7168
Melter 1 l1st Helper 1 Ladle Temp 0O 189 heats on lance 8
CLOCK ---TIME (MINUTES)-- TU AVG. AVG. TAP/ ACC. AVG. EVENT/DELAY
TIME TOTAL ON OFF % MW P.F. ARC MWHR KA CESCRIPTION
11:25 4.75 0.00 4.75 0 0.00 0.00 0.00 Inspect Fce_
11:26 4.83 0.00 0.08 0 0.00 0.00 0.00 CHG_ i 139.:
11:27 5.98 1.15 0.00 15 60.76 0.786 1 S M l1.16 72.9% Bore In
11:27 6.08 0.10 0.00 2% 60.84 0.786 1 L M 1.27 72.56
11:29 7.98 1.90 0.00 39 55.52 0.830 1 L M 3.02 61.56 Bore In
11:32 11.08 3.10 0.00 56 58.60 0.842 1 L M 6.05 62.06 Melt
11:37 16.10 5.02 0.00 70 57.20 0.841 1 L M 10.83 &0.32 Refine
11:4% 20.61 4.52 0.00 77 58.11 ¢.862 1 L M 15.21 58.05
11:43 22.78 0.00 2.17 69 0.00 15.21 0.00 CHG_2  60.:
11:43 22.85% 0.07 0.00 65 17.28 0.696 1 s M 15.23 41.72
11:45 24.28 1.43 0.00 71 63.02 0.801 1S M 16.73 73.67
11:50 29.30 5.01 0.00 76 57.60 0.833 1 LM 21.55 62.69
11:52 31.56 2.27 0.00 78 59.17 ©¢.857 1 L M 23.78 59.62
11:57 36:58 5.02 0.00 81 66.14 0.812 1 S M 25.31 71.06
12:01 40.74 4.17 0.00 83 £€5.27 0.812 1 s M 33.84 170.51
12:01 40.81 0.07 0.0G 83 45.36 (0.823 1 L M 33.89 55.35
12:05 44.43 0.00 3.62 78 0.00 33.88 0.00 Tap T
total lime weight 0.0 cold charge weight 199.2
total coke weight 0.0 hot charge weight 0.0
total oxygen 0 total charge weight 199.2
total gas 133
** HEAT ELECTRICAL SUMMARY **
Heat No.: 114409 Time: 12:05
Tap/ --Power On- Avg. Avg. Avg. Avg. Avg. --Arc Time Min.-- -----
Mode Arc Min. Pct. Kv MW MVAR MVA P.F. Floor Ctr. Pit Flocxr
UNDEF 1 & 10.7 31.6 21.85%5 65.07 46.5% 80.01 0.813 10.7 10.7 10.7 71.%
UNDEF 1 L 7.3 21.7 22.40 57.98 37.31 6€8.94 0.841 7.3 7.3 7.3 €3.=
BOREIN 1 S 1.1 3.4 21.62 60.76 47.86 77.35 0.786 1.1 1.1 1.1 72.7
BOREIN 1 L 2.0 5.9 22.51 55.78 37.88 67.43 0.827 2.0 2.0 2.0 62.¢
MELT 1L 3.1 9.2 22.45 ©58.60 37.62 &9.64 0.842 3.1 3.1 3.1 €2.°2
REFINE 1 L 9.5 28.2 22.30 57.63 35.56 67.72 0.851 §.5 9.5 9.5 58.:%
33.8 22.13 60.14 40.16 72.32 0.832 33.8 33.8 33.8 +64.:
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Jregon Steel Mills, Portland Oregon

** CHEMISTRY REPORT **

Heat No.:

Melter: 1
Tap Time: 12:05

CHARGE TIME

1 11:26
2 11:43
3 none
4 none
* ok ok ok kW
TOTAL (klbs)
TOTAL (tons)

114409

Date: 11-07-01 Shift:
First Helper: 1 Product Code: 7168
Prev Heat Tapped: 11:21 Time Tap to Tap: ¢ hr. 44 =
LEAREEEEESEEEEEEEEEREEEEEEEZEEERRZIIFZ R I IPppr g xS X EX kdk ko k ok kok ok kokhk
[ ] * *
WEIGHT =* * * HEATS ON LIXC
______ * L] LR R B R S &S EEEE RIS
139.2 * TAP TEMP: 0 * * .
60.0 * LADLE TEMP: g * * DELTA LIFZ=:
none * MWH USED: 33.89 ¢ *ok K kKK KKk ok Kk
none * KWH/TON: . 340.3 < *
* d ok ok ok ok ° * * (CHG WT(kle
1992 * * hkkwhkhkhkkkhkkhkhkrx~~
99_6 * [ ] *
* | ] *
* dok ok ok ok koA ok ok k ko

*
*
L]
*
*
*
[ ]
*
*
L]
L]
*

LS R AR ER S EEEEREREEE AR EEEREEEERREAEEE R EEEEEE R EERE]

Chemistry-File Heat Number 114409 has incorrect number of characters




G S M #3 FURNACE HEAT LOG
HEAT SUMMARY
Heat Number: 114410 Grade: X-60-1 Grade No: 7168
Crew No : 1 Heat Tap Date: 11/07/20C1 Charge Time: 0
Tap Time: 1249
Heats on Delta: 405 Last Heat Tapped: 1243
Tocal Charge Wt 0.0 Furnace Lime Lbs : 0
Hot Metal Wt 0.0 Oxygen Batch : 0
Pour Back 0.0 Nat. Gas Batch 132
Tap Temp : 0
Meltc Efficiency Rating 0.00 Total MWH 3.2
Charge to Tap Time 769 Avg. MW 64.3
Tap te Tap Time & KWH/Ton ++.0
Total Delay Time 3.0 Avg. Pwr. Factor 0.80

LADLE ADDITIONS:

CHEMISTRY SUMMARY

-1




Heat No. 114410

Oregon Steel Mills,
HEAT

* ok ok ok N K

BOH 11/07 at 12:43

LOG

*

Product

Portland Oregon

* * * * x

Code 7168

Melter 1 lst Helper 1 Ladle Temp O 190 heats on lance 8
CLOCK ---TIME (MINUTES)-- TU AVG. AVG. TAP/ ACC. AVG. EVENT/DZLAY
TIME TOTAL ON OFF % MW P.F. ARC MWHR KA DESCRIPTION
12:43 0.00 0.00 0.00 0 0.00 0.00 G.00 Inspect rce
12:43 0.12 0.12 0.00 100 63.66 0.8l 1 S M 0.12 69%9.27 Holding
12:486 2.92 2.80 0.00 1060 64.57 0.804 1 S M 3.14 .71.11 Bore_ I=
12:46 3.03 0.12 0.00 100 61.93 0.815 1 S M 3.26 €8.05 Melt
12:46 3.05 0.02 0.00 100 43.20 0.876 1 LM 3.27 43.%2 Melt
12:49 6.02 0.00 2.87 51 0.00 3.27 0.00 Tap T

total lime weight 0.0 cold charge weight 0.:

total coke weight 0.0 hot charge weight 0.:

total oxygen 0 total charge weight 0.7

total gas 132
** HEAT ELECTRICAIL SUMMARY **
Heat No.: 114410 Time: 12:49

Tap/ --Power On- -Avg. Avg. Avg. Avg. ‘Avg. --Arc Time Min.-- -----
Mode Arc Min. Pct. KV MW MVAR MVA F.F. Floor Ctr. Pit ZFloc:
BOREIN 1 S 2.9 95.6 21.57 64.53 47.71 B0.25 0.804 2.9 2.9 2.9 7J1.:
MELT 18 0.1 3.8 21.93 61.93 44.06 76.01 0.815 0.1 0.1 0.1 57.:
MELT 1L 0.0 0.5 23.38 43.20 23.76 495.30 0.876 0.0 0.0 0.0 423.C
3.0 21.58%9 64.32 47.44 75.82 0.305 3.1 3.1 3.1 71.°C
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Cregon Steel Mills,

Portland Oregon

** CHEMISTRY REPORT **

Heat No.:

Melter: 1
Tap Time: 12:49

114410

Date: 11-07-01
First Helper:
Prev Heat Tapped:

12:43

Shift:
Product Code: 7168
Time Tap to Tap: 0 hr. £ mi

LR EEEE R SRR R E R e R R R R R

*
*
*

[ 4
*
*
*
*
*
*
*
*

CHARGE TIME

1 none
2 none
3 none
4 none

*kkk k&

TOTAL (klbs)
TCTAL {tons)

*

WEIGHT *
______ [ ]
ncne ¢ TAP TEMP:
none * LADLE TEMP:
none * MWH USED:
none * KWH/TON:
* k ok kkKk *
.0 ¢
0.0

*

0
0
3.27

*
k3
*
*
£ 3
*
0.0 *
*°
*
]
*
*

AR EEEREEEESEEEEEEEEEESEREERE EREEEEER FE R R R R

Ak hkkhokhk ok kd ok kx
*
®* HEATS ON LINT
Ak Xk kA khk* kKK
*
*  DELTA LIFE:
RA Kk A A RRR & A %k kh
*
* CHG WT(klbs]):
EE R R R R R S
*
*
kEk Kk kAKX A Kk kdxxhw

Chemistry File Heat Number 114410 has incorrect number of characters




O&8M #3 FURNACE HEAT LOG

HEAT SUMMARY

Heat Number: 114411
Crew No : 1

Heats on Delta: 406

Grade: X-60-1 Grade No: 7168

Heat Tap Date: 11/07/2001 Charge Time: 1254
Tap Time: 1336

Last Heat Tapped: 124¢

Total Charge Wt : 200.0 ! Furnace Lime Lbs 0
© Hot Metal Wt : 0.0 Oxygen Batch : 0
Pour Back : 0.0 - Nat. Gas Batch : 142
Tap Temp : 0
Melt Efficiency Rating : 0.00 Total MWH : 35.7
Charge to Tap Time : 42 Avg. MW : 55,7
Tap to Tap Time 47 KWH/Ton : 357.0
Total Delay Time 11.4 Avg. Pwr. Factor : 0.83

LADLE ADDITIONS:

CHEMISTRY SUMMARY
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Mel

! CLOCK
' TIME

He

Mode
UNDEF
UNDEF
BOREIN
BOREIN
MELT
REFINE

* * * x * * H EAT L OG
Hear No. 114411 BOH 11/07 at 12:49
ter 1 lst Helper 1 Ladle Temp O
---TIME (MINUTES)-- TU AVG. AVG. TAp/
TOTAL ON OFF % MW P.F. ARC
5.03 0.00 5.03 0.00C
5.12 0.00 0.08 0.00
7.08 1.97 0.00 28 62.05 0.7%97 1 S
§.18 1.10 0.00 37 55.98 0.833 1L
11.28 3.10 0.00 655 57.15 0.842 1 L
16.22 4.93 0.00 68 57.22 0.845 1 L
21.14 4.92 0.00 78 59.38 0.858 1 L
21.15 0.02 .00 76 30.24 0.85%4 1 L
22.74 0.00 1.58 71 0.00
23.82 1.08 0.00 72 57.85 0.782 1 §
28.74 4.92 0.00 77 53.94 0.823 1L
32.29 3.55 0.00 79 58.46 0.847 1 L
37.20 4.92 0.00 82 65.97 0.816 1 &
42 :12 4 .92 .00 84 65.88 0.814 1 S
42.49 0.37 0.00 84 60.09 0.807 1 S
42.55 0.07 0.00 84 35.64 0.838 1 L
47.20 0.00 4.65 76 0.00
total lime weight 0.0
total coke weight 0.0
total oxygen 0
total gas 142
** HEAT ELECTRICAL SUMMARY **
at No.: 114411 Time: 13:36
Tap/ --Power On- Avg. Avg Avg. Avg.
Arc Min. Pct. KV MW MVAR MVA
1S 11.3 31.5 21.66 64.96 46.67 79.99
1L 8.5 23.8 22.42 55.67 36.94 66.81
1 s 2.0 5.5 21.70 62.05 47.03 77.86
1L 1.1 3.1 22.52 55.98 37.20 67.21
1L 3.1 8.6 22.44 57.15 36.68 67.91
1L 9.9 27.5 22.34 58.25 1315.85 68.40
35.9 22.13 59.79 40.24 72.07

Oregon Steel Mills,

Portland Oregon
% ok K K

* *

Product Code 7168
191 heats on lance 8

ACC. AVG. EVENT/DELAY
MWHR KA D=SCRIPTION
0.0¢ 0.00 Inspect Fce_
0.00 0.00 CHG_1_ 140.:
M 2.03 72.77 Bore_In
M 3.06 62.60 Bore_ In
M 6.01 61.76 Melt
M 10.72 60.95 Refine
M 15.59 60.34
M 15.59 25.30
15.59 0.00 CHG_2__ 60.:
M 1l6.64 71.17
M 21.06 61.886
M 24.52 60.93
M 28.92 71.26
M 35.32 71.23
M 35.69% 68.12
M 35.73 47.11
35.73 0.00 Tap T
cold charge weight 200.0
hot charge weight 0.0
total charge weighkt 200.0C
Avg. --Arxc Time Min.-- -----
P.F. Floor Ctr. Pit Floor
0.812 11.2 11.3 11.3 71.:<
0.833 8.4 B.5 8.5 62.4
0.797 1.9 2.0 2.0 73.%
0.833 1.1 1.1 1.1 682.7
0.842 3.1 3.1 3.1 61.%8
0.852 5.9 9.9 9.9 61.7
0.830 3.7 35.9 35.9 6&5.:Z
94
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Oregon Steel Mills,

Portland Oregon

** CHEMISTRY REPORT **

Heat No.:

Melter: 1
Tap Time: 13:36

*
*
*

CHARGE TIME

- - - - -_——-—-—

1 12:54
2 13:12
3 none
4 none

kK k ok kN

TOTAL (klbs)
TOTAL (tons}

114411

Date: 11-07-01 Shift:
First Helper: 1 Product Code: 7168
Prev Heat Tapped: 12:49 Time Tap to Tap: O hr. 47 m:
A S A SR EEREEEEEREEEESEREESEEERERER EEREEREE R E R EE R R IR de dc d drode ok ok o &k e ok ke
* * *

WEIGHT * * * HEATS ON LINC

-_————— * * Ak hkhkhkkhkkhkhdkhdh~
140.0 * TAP TEMP: 0+ *

60.0 *® LADLE TEMP: 0 * *  DELTA LIFE:
none * MWH USED: 35.73 KA KL XA KK
none * KWH/TON: 357.3 * *

R A . ® CHG WT (klbs) :
200‘0 * * Jeode ke e de e ok ok ok ok ke ok ok e X
100.0 * * *

* * *
* Kk khkdhkkKhkkohkk koo

*
*
*
*
*
*
*
*
*

LA R R EEESEEENE SR SRR EERERAERARSEERRREEEEREREEERESEEE

Chemistry-File Heat Number 114411 has incorrect number of characters

)
b~




O S8S M #3 FURNACE HEAT LOG
HEAT SUMMARY
Heat Number: 114412 Grade: X-60-1 Grade No: 7168
Crew No : 1 Heat Tap Date: 11/07/2001 Charge Time: 1350
Tap Time: 1432
Heats on Delta: 407 Last Heat Tapped: 1335
Total Charge Wt 280.0 Furnace Lime Lbs : 0
Hot Metal Wt 0.0 Oxygen Batch : 4]
Pour Back 0.0 Nat. Gas Batch : 143
Tap Temp : 0
Melt Efficiency Rating 0.00 Total MWH : 36.7
Charge to Tap Time 42 Avg. MW : 59.8
Tap to Tap Time 56 KWH/Ton : 262.1
Total Delay Time 19.7 Avg. Pwr. Factor : 0.83

LADLE ADDITIONS:

CHEMISTRY SUMMARY

¢




Oregon Steel Mills, Portland Oregon

* * h * K * HEAT L O G * & Kk Kk * K
Heat No. 114412 BOH 11/07 at 13:36 Product Code 7168
Melter 1 1st Helper 1 Ladle Temp © 192 heats on lance &
CLOCK ---TIME (MINUTES)-- TU AVG, AVG. TAP/ ACC. AVG. EVENT/LELAY
TIME TOTAL ON OFF % MW P.F. ARC MWHR KA DESCRIETION
13:50 14.12 0.00 14.12 0 0.00 0.00 0.00 Inspect Fc=z_
13:50 14.18 0.00 0.07 0 0.00 0.00 0.00 CHG_1 :40.:
13:50 14.25 .07 0.00 0 15.66 0.64% 1 S M 0.02 41.29 Bore In
13:51 15.15 0.50 0.00 6 60.67 0.779 1 S M 0.93 73.64 Bore In
13:54 17.45 2.30 0.00 19 56.03 0.832 1 L M 3.08 62.07 Bore_ In
13:57 20.55 3.10 0.00 31 57.%93 0.83%9 1 LM 6.07 61.91 Melt
14:02 25.47 4 .92 0.00 44 56.87 0.844 1 L M 10.73 60.67 Refine
14:06 30.19 4.72 0.00 53 57.41 0.850 1 L M 15.24 60.49
14:08 32.00 0.00 1.82 50 0.00 15.24 0.0C0 CHG_2 740.:
14:09 32.45 0.45 0.00 51 53.42 0.804 1 S M 15.64 67.55%
14:13 36.80 4 .35 .00 57 56.73 0.830 1 L M 19.76 64.253
14:17 41.40 4.60 0.00 61 58.52 0.845 1 L M 24.24 61.17
14:22 4¢6.34 4,93 0.00 65 66.09 0.813 1 S M 29.68 71.65
14:27 51:25 4.92 0.00 89 €66.74 0.821 1 s M 35.15 71.&68
14:28 52.42 1.17 0.00 89 64.02 0.815 1 8 M 36.39 70.10
14:28 52.49 0.07 0.00 70 40.40 0.812 1 L M 36.44 53.50
14:30 53.75 0.00 1.27 68 0.00 36.44 0.00
14:30 53.84 0.08 0.00 68 35.86 0.879 1 L M 36.49 382.03
14:30 53.895 0.12 0.00 68 58.32 0.840 1 S M 36.60 62.11
14:30 54.07 0.12 0.00 &8 50.61 0.845 1 L M 36.70 55.51
14:32 56.45 0.00 2.38 65 0.00 36.70 0.00 Tap_T
total lime weight 0.0 cold charge weight 283%.0
total coke weight 0.0 hot charge weight 0.9
total oxygen 0 total charge weight 283.0C
total gas 143
** HEAT ELECTRICAL SUMMARY *=*
Heat No.: 114412 Time: 14:32
Tap/ --Power On- Avg. Avg. Avg. Avyg. Avg. --Arc Time Min.-- -----
Mode aArc Min. Pct. KV MW MVAR MVA P.F. Floor Ctr. Pit Floor
UNDEF 1 S.11.6 31.5 21.70 65.59 46.42 80.35 0.816 11.5 11.6 11.6 71.4
UNDEF 1 L 9.2 25.0 22.46 57.24 37.25 68.30 0.838 9.2 9.2 5.2 £84.:
BOREIN 1 S 1.0 2.6 21.87 57.57 46.69 74.12 0.777 0.9 1.0 1.0 73.:
BOREIN 1 L 2.3 6.2 22.59 56.03 37.33 67.33 0.832 2.3 2.3 2.3 62.4
MELT 1L 3.1 B.4 22.51 57.83 37.57 69.05 0.835 3.1 3.1 3.1 =#1.:=
REFINE 1 L 9.6 26.2 22.27 57.13 35.85 67.45 0.847 9.6 9.6 8.6 &1.:
36.8 22.17 59.83 40.05 72.00 0.831 36.7 35.8 36.8 55.°%




Oregon Steel Mills,

Portland Oregon

** CHEMISTRY REPORT =**

Heat No.:

Melter: 1
Tap Time: 14:32

*

*

*

CHARGE TIME

1 13:50
2 14:08
3 none
4 nene
* ok kk kK
TOTAL (klbs)
TOTAL (tons)

114412

Date: 11-07-01 Shift:
First Helper: 1 Product Code: 7168
Prev Heat Tapped: 13:36 Time Tap to Tap: 0 hr. 56 mi
LR R R R R R R R R I E R EE R EEEE R R R R R R R R R R R R g R X 1 LR AR & A R R ERXEE RN
* * *

WEIGHT * . * HEATS ON LINZ

______ * * LR R E R R R B S E
140.0 * TAP TEMP: 0 = *

140.0 * LADLE TEMP: 0 * *  DELTA LIFE:
none * MWH USED: 36.70 * AAAEALELLEEA A
none * KWH/TON: 262.1 * *

Khkkkkk @ * * CHG WT (kxlbs) :
280.0 * * dodrdedkodok gk ok ok ok ok ko ok
140.0 . *

* * *
* EEE R L E N E R EEEEE RS

*
¢
*
*
*
*
*
*
*

LEE AR EREEEEEEREEESE SRR EEE R ESEREREEEEEEEEEEEEEE S

Chemistry-File Heat Number 114412 has incorrect number of characters




OS5 M #3 FURNACE HEAT LOG

HEAT SUMMARY

Heat Number: 114413 Grade: OR 500-2 Grade No: 9128
Crew No : 1 Heat Tap Date: 11/07/2001 Charge Time: 14Z:6
< Tap Time: 1525
Heats on Delta: 408 Last Heat Tapped: 1413
Total Charge Wt : 1%0.0 Furnace Lime Lbs 5
Hot Metal Wt : 0.0 Oxygen Batch : 0
Pour Back : 0.0 Nat. Gas Batch : 136
Tap Temp : 0
Melt Efficiency Rating : 0.00 Total MWH : 35.6
Charge to Tap Time : is Avg. MW : 61.3
Tap to Tap Time : 43 KWH/Ton : 374.7
Total Delay Time : 8.6 Avg. Pwr. Factor : 0.84

CHEMISTRY SUMMARY

o

0.
U qoo
Y4

LADLE ADDITIONS:
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:

QOregon Steel Mills,

* k& * * &k K

HEAT

Portland Oregon

LOG

BOH 11/07 at 14:32
Ladle Temp 0

AV

MW

G.

Heat No. 114413
Melter 1 lst Helper 1
CLOCK ---TIME (MINUTES)-- TU
TIME TOTAL ON OFF %
14:36 3.70 0.00 3.70 0
14:386 3.52 0.00 .22 0
14:36 4 .00 0.00 0.08 0
14:37 4 .87 0.87 0.00 18 6
14:39 7.17 2.30 0.00 44 5
14:39 7.28 0.12 0.00 45 5
14:42 10¢.28 3.00 0.00 61 5
14:47 15.20 4,92 0.00 74 5
14:51 18.40 3.20 0.00 78 6
14:52 19.90 Q.00 1.50 72
i4:54 21.77 1.87 0.00 75 5
14:59 26.68 4.92 0.00 79 5
15:00 27.98 1.30 0.00 80 6
15:05 32:90 4 .92 0.00 83 6
15:10 37.82 4.92 0.00 85 6
15:11 39.09 1.27 0.00 8s¢ 6
15:11 39.30 0.22 0.00 86 5
15:11 39.55 0.00 0.25 B85
15:13 40.64 1.08 0.00 86 5
15:15 43.52 0.00 2.88 80
total lime weight 4.7
total coke weight 0.0
total oxygen 0
total gas 136
** HEAT ELECTRICAL SUMMARY **
Heat No.: 114413 Time: 1
Tap/ --Power On- Avg. Avg
Mode Arc Min. Pct. KV MW
UNDEF 1 § 13.0 37.2 21.72 66
UNDEF 1 L 6.4 18.4 22.37 57
UNDEF 2 L 1.1 3.1 21.42 52
BOREIN 1 S 0.9 2.5 21.75 &2
BOREIN 1 L 2.3 6.6 22.58 56
MELT 1 L 3.1 8.9 22.49 58.
REFINE 1 L 8.1 23.3 22.33 59.
14.95 22.10 61

5

:15

P

s ReNoNeNelel

QO OO0 C0CO

(]

AVG.

.F.

.786
.836
.826
.847
.864
.868

.803
.850
.864
.822
.834
.811
.837

.714

* * % *k * *x

Product Code 9108
193 heats on lance 8

TAP/ ACC. AVG. EVENT/DELAY
ARC MWHR KA DESCRIPTICXN
0.00 0.00 Inspect Fc=_
0.00 0.00 CHG_1 14C.:
0.00 0.00
1 5 M 0.90 74.06 Bore_ In
1 LM 3.07 61.87 Bore_In
1 LM 3.18 65.07 Lime_# z
1L M 6.09 61.30 Melt
1 LM 10.97 59.99 Refine
1 LM 14.18 59.41
: 14.18 0.00 CHG 2__ SC.:
1 S M 16.01 71.70
1 LM 20.73 60.67
1 LM 22.03 589.15
1 S M 27.49 71.22
1 SM 33.09 71.78
1 8 M 34.49 71.71
1 L M 34.69 59.50
34.69 0.00
2 LM 35.64 71.82
35.64 0.00 Tap T
cold charge weight 190.0
hot charge weight 0.0
total charge weight 190.0
Avg. Avg. --Arc Time Min.-- -----
MVA P.F. Floor Ctr. Pit Flozx
80.37 0.823 12.8 13.0 13.0 72.:
68.04 0.852 6.4 6.4 6.4 60.7
73.22 0.714 1.1 1.1 1.1 72.:
79.03 0.78% 0.9 0.9 0.9 73.:
£7.64 0.836 2.3 2.3 2.3 63.°
68.82 0.846 3.1 3.1 3.1 62.4
69.10 0.866 8.1 8.1 8.1 &¢.:
73.26 0.837 34.7 324.% 34.9 6A&.




Oregon Steel Mills,

Portland QOregon

** CHEMISTRY REPORT **

Heat No.:

Melter: 1
Tap Time: 15:15

*
*

*

CHARGE TIME

* ok Kok ok

TOTAL{klbs)
TOTAL (tons)

114413

*

*

Date: 11-07-01 Shifc:
First Helper: 1 Product Code: 9108
Prev Heat Tapped: 14:32 Time Tap to Tap: 0 hr. 44 -
LA RS R R R FE R EEREREELE E R E R R R R R R AR ] Kok hkhkhkhkkkkokhk A~
* ' * *
WEIGHT * * * HEATS ON LIMN:
______ * ¥ e ek ok ohok ok ok ok ok kv v
140.0 * TAP TEMP: 0+ *
50.0 * LADLE TEMP: 0 = *  DELTA LIF=Z:
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*
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AR R AR EEEREEEEEE R R R SRR EEZR AR R REEEE SRR EEEE S

ok hkok dok ok k ok ok ok ke koo

Chemistry-File Heat Number 114413 has incorrect number of characters
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MATERIAL SAFETY DATA SHEET

MSDS ISSUE DATE: AUGUST 17, 1995

SECTION I CHEMICAL ‘PRODUCT AND COMPANY. IDENTIFICATION ~.. 7 i

?RODUCT: ELECTRIC ARC FURNACE DUST (K061)

ORGANIZATION MSDS: #: SAFETY DATA FILE K061 95. SAFETY FILE INDEX #2.14.4.1

MANUFACTURER'S NAME: OREGON STEEL MILLS, INC.
EMERGENCY PHONE NUMBER: 503-286-9651

ADDRESS: PO BOX 2750 PORTLAND, OREGON 97208

HMIS CODES
HEALTH: 2°

FIRE: (0
REACTIVITY: 0
CHRONIC EFFECTS: 4

MANUFACTURER'S CODE: NE

CHEMICAL NAME/CLASSIFICATION: DUST CONTAINING METALS & INORGANICS

‘e SECTION: 2 ZCOMPOSITION, . INFORMAT ION “ON -INGREDIENTS:

METALS LISTED BELOW ARC PRESENT MOSTLY AS OXIDES. IN ADDITION, FREE METALS
MAY ALSO BE PRESENT BUT IN SMALL AND VARYING AMOUNTS.

INGREDIENT CASH PERCENT OSHA PEL ACGIH TLV

(AS OXIDE) (MG/M3) (MG/M3)
IRON OXIDE-FExOy . 35-55 1C 5
FERRIC OXIDE 1309-37-1
FERROUS COXIDE 1345-25-1
ZINC OXIDE-ZnO 1314-13-2 14-25 15 TOTAL DUST 10 DUST, 5 FUME

S RESPIRABLE
FRACTION

TALCIUM OXIDE-Ca0 1305-78-8 5-16 5 2
MANGANESE OXIDE-MnxOy 3-5 5 0.2 (PROPOSED]
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MANGANESE OXIDE 1317-35-7

MANGANESE DIOXIDE 1313-13-9
' SILICA OXIDE-SixOy

SILICON DIOXIDE 7631-86-9

" MAGNESIUM OXIDE-MgO

1309-48-4

' LEAD OXIDE-PbxOy  1309-60-0
. LEAD DIOXIDE

' SODIUM OXIDE Na20 1313-59-3

SULFUR - § 7704-34-9+

ALUMINUM OXIDE-A1203
1344-28-1

POTASSIUM OXIDE-KxO

CHROME OXIDE-CrxQy

CHRCOMIC OXIDE 1308-38-9
CHROMIUM METAL -

Cr (VI)COMPOUNDS -
COPPER OXIDE-CuxOy

CUPRIC OXIDE 1317-38-0
ZALCIUM OXIDE-CdO 1306-19-0

*INDICATES CAS% FOR THE METAL. CALC. STANDS FOR CALCULATION. C =
SHORT TERM EXPOSURE LIMIT.

LEVEL STEL =
(1)

(2)

1-3

1-2

0.5-2

0.3-0.5

0.2-0.4

0.05-0.15

PARTICULATES NOT OTHERWISE CLASSIFIED.

30mg/m3 / $Si02+2

15

0.05

15(1)

15(1)

15 DUST RESPIRABLE
15(1)
0.5
1
0.1

1 DUST, 0.l1FUME

0.005

1 DUST,

0.1 RESPIRABLE

10 FUME

0.05

10(2)

10(2)

10 DUST

10 (2}

0.2FUME

0.01 DUST,
0.

002 RESPIRABLE

CEILING

NUISANCE DUST LIMIT APPLIED TO PARTICULATE NOT OTHERWISE REGULATED.

SECTION 3 "HAZARDS IDENTIFICATION™: il

PCTENTIAL HEALTH EFFECTS:

EYE: WILL CAUSE IRRITATION TO THE EYES.

SKIN:

ARSENIC IS CAPABLE OF PRODUCING KERTOSES,

Page 2

PROLONGED OR EXTENDED CONTACT WITH THE DUST IRRITATE THE SKIN.

ESPECIALLY OF THE PALMS AND
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- SOLES. ECZEMATOUS DERMATITIS HAS BEEN REPORTED FOR TRIVALENT CHROMIUM (III)

COMPOUNDS. CHROME (VI) MAY CAUSE IRRITANT AND ALLERGIC CONTACT DERMATITIS.

INGESTION: CADMIUM IS HIGHLY IRRITATING TO THE STOMACH LINING. SWALLOWING

. THE DUST MAY CAUSE SORE THROAT, NAUSEA, VOMITING, ABDCMINAL PAIN, DIARRHEA,
" AND PAIN IN THE EXTREMITIES AND JOINTS. ACUTE ENCEPHALOPATHY IS ALSO

ASSOCIATED WITH EXTREMELY HIGH LEAD DOSES. HIGH DOSES OF ARSENIC CAN BE

! FATAL.

INHALATION: ACUTE EFFECTS ARE THE SAME AS THOSE OF INGESTION. ADDITIONALLY,
MAY CAUSE DRY THROAT, COUGH, HEADACHE, SHORTNESS OF BREATH, CHEST PAINS AND

" CHILLS. INHALATION OF ZINC, MAGNESIUM AND MANGANESE MAY RESULT IN METAL

FUME FEVER. EXTREME OVEREXPOSURE TO CADMIUM MAY RESULT IN SEVERE LUNG
IRRITATICN AND PULMONARY EDEMA THAT CAN BE FATAL. THIS IS PRECEDED BY A

" SENSATION OF THROAT CONSTRICTION, METALLIC TASTE, AND CQUGH. SYMPTOMS MAY

PROGRESS TO SHORTNESS OF BREATH, CHEST PAIN, FLU-LIKE SYMPTOMS, WITH
NEAKNESS, FEVER, HEADACHE, AND CHILLS.

CHRONIC (AND CANCER) INFORMATION: PROLONGED EXPOSURE TO LEAD MAY CAUSE
TATIGUE, GASTROINTESTINAL PAIN, ANEMIA, POSSIBLE CENTRAIL NERVQUS SYSTEM AND
KIDNEY DAMAGE. LEAD AND LEAD COMPOUNDS ARE LISTED BY INTERNATIONAL AGENCY
FOR RESEARCH ON CANCER (IARC) AS POSSIBLE CARCINOGENS. REPEATED OR LONG-
TERM EXPOSURE TO CADMIUM MAY RESULT IN KIDNEY DAMAGE AND INCREASED RISK OF
PROSTRATE, RESPIRATORY AND GENITOURINARY CANCERS. LONG-TERM EXPOSURE TO
ARSENIC IS ASSOCIATED WITH LUNG CANCER. BOTH CADMIUM AND ARSENIC ARE
JESIGNATED AS CARCINOGENS BY OSHA. THE IARC AND THE NATIONAL TOXICOLOGY
PROGRAM (NTP} CONSIDER CHROME (VI) AS CARCINOGENIC TO HUMANS AND
CRYSTALLIZED SILICON DIOXIDE AS PROBABLY CARCINOGENIC TO HUMANS.
-RYSTALLINE SILICON DIOXIDE MAY CAUSE SILICOSIS. MANGANESE MAY RESULT IN
DAMAGE TO THE LUNGS, KIDNEYS, BLOOD, AND CENTRAL NERVOUS SYSTEM.

TERATOGENIC/MUTAGENIC INFORMATION: MUTAGENIC EFFECTS DATA HAS BEEN CITED
OR LEAD IN RTECS.

REPRODUCTION INFORMATION: REPRODUCTIVE EFFECTS DATA HAS BEEN CITED FOR LEAD

N RTECS.

YEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: PERSONS WITH PRE-
XISTING HEART CONDITIONS OR IMPAIRED RESPIRATORY FUNCTION.

"YE CONTACT: IMMEDIATELY FLUSH WITH WATER FOR AT LEAST 15 MINUTES,
AREFULLY LIFTING EYELID TO EXPOSE THE EYE TO CONTACT WITH THE WATER.
REMOVE CONTACT LENS, IF PRESENT, AND REPEAT WITH AN ADDITIONAL 15 MINUTE
"LUSH. I IRRITATION DEVELOPS OR SYMPTOMS PERSIST, GET MEDICAL ASSISTANCE.

;KIN CONTACT: WASH THOROUGHLY WITH SOAP AND WATER AFTER SKIN CONTACT.

101
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INHALATION: IF AFFECTED, REMOVE TQ FRESH AIR. GIVE CPR/ARTIFICIAL
RESPIRATION IF NOT BREATHING. PROVIDE OXYGEN IF BREATHING IS DIFFICULT. IF
IRRITATION DEVELOPS OR SYMPTOMS PERSIST, GET MEDICAL ASSISTANCE.

IF SWALLOWED: DO NOT INDUCE VOMITING. IF PERSON IS ALERT AND NOT
CONVULSING, ADMINISTER 6 TO 8 GLASS OF WATER TO DILUTE THE MATERIAL. THEN -
CALL CLOSEST POISON CONTROL CENTER. IF SPONTANEOQOUS VOMITING OCCURS, HAVE
PERSON LEAN FORWARD TO AVOID BREATHING IN OF EMESIS. RINSE MCUTH AND

ADMINISTER MORE WATER.

NOTES TO PHYSICIAN: NONE GIVEN.

USERS SHOULD COMPLY WITH APPLICABLE OSHA AND RCRA AND OTHER STATE AND

FEDERAL REGULATIONS INCLUDING (BUT NOT LIMITED TO) 29 CFR 1910.1000 {AIR
CONTAMINANTS}, 29 CFR 1910.1025 (LEAD), 29CFR 1910.1027 (CADMIUM), 29 CFR
1910.1200 (HAZARD COMMUNICATION) AND 40 CFR 262 ET AL. (HAZARDOUS WASTE) .

+ SECTION .5 FIRE FIGHTING MEASURES " ... .. ... =0 S

EXTINGUISHING MEDIA: THIS MATERIAL IS COMPLETELY NON-COMBUSTIBLE. FOR FIRE
IN CLOSE PROXIMITY, USE COZ2, FOAM, DRY CHEMICAL OR WATER SPRAY.

SPECIAL FIREFIGHTING METHCDS: FIREFIGHTERS SHOULD USE SELEF-CONTAINED
BREATHING APPARATUS.

UNUSUAL FIRE & EXPLOSION HAZARDS: NONE KNOWN

L. "SECTION ¥6 “ACCIDENTALYRELEASE MEASURES '™ &

SPILL/CLEANUP PROCEDURE: PRCMPTLY CLEAN UP MATERIAL SPILLS, USE WATER TO
WNET DOWN TO MINIMIZE DUST DURING CLEANUP. SEE SECTION 8 FOR EXPOSURE
CONTROL AND PERSONAL PROTECTION INFORMATION. THIS MATERIAL IS A CERCLA AND
SARA TITLE III HAZARDOUS SUBSTANCE. SPILLS OF THIS MATERIAL IN EXCESS OF
THE REPORTABLE QUANTITY OF 10 LBS (40 CFR 302 AND 40 CFR 355) MAY REQUIRE
NOTIFICATION OF FEDERAL, STATE, AND/OR LOCAL AGENCIES.

JSERS SHOULD COMPLY WITH APPLICABLE OSHA AND RCRA AND OTHER STATE AND

FEDERAL REGULATIONS INCLUDING (BUT NOT LIMITED TO ) 29 CFR 1910.1000 {(ARIR
CONTAMINANTS), 29 CFR 1910.1025 (LEAD), 29 CFR 1910.1027 (CADMIUM) AND 29
CFR 19106.1200 (HAZARD COMMUNICATION}, 40 CFR 262 ET AL. (HAZARDOUS WASTE).

SECTION 7 HANDLING AND STORAGE ; ;|

30 NOT BREATHE DUST.

IF USED OR HANDLED IN A MANNER WHICH GENERATES DUST, SEE SECTION 8 FOR

10<
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SPECIFIC PERSONAL PROTECTION INFORMATION.
PREVENT SKIN CONTACT, INGESTION AND INHALATION WHEN HANDLING MATERIAL.

STORE ONLY IN ACCORDANCE WITH THE PROVISIONS OF RCRA ({INCLUDING BUT NOT
LIMITED TO 40 CFR 260-268) AND APPLICABLE STATE REGULATIONS.

PROMPTLY CLEAN UP MATERIAL SPILLS, USE WATER TO WET DOWN TO MINIMIZE DUST
DURING CLEANUP. SEE SECTION 6 FOR ACCIDENTAL RELEASE MEASURES.

REFER TO SECTION 11 FOR DISPOSAL INFORMATION.

USERS SHOULD COMPLY WITH APPLICABLE OSHA AND RCRA AND OTHER STATE AND
FEDERAL REGULATIONS INCLUDING (BUT NOT LIMITED TO) 29 CFR 1910.1000 (AIR
CONTAMINANTS), 29 CFR 1910.1025 (LEAD), 29 CFR 1910.1027 (CADMIUM) AND 29
CFR 1910.1200 (HAZARD COMMUNICATION), 40 CFR 262 ET AL. (HAZARDOUS WASTE).

- . . "SECTION.8/EXPOSURE :CONTROLS]~PERSONALFPROTECTION “ifes. % wii-|

RESPIRATORY PROTECTION: DO NOT BREATHE DUST.

IF CONCENTRATIONS IS GREATER THAN THE PEL, BUT LESS THAN 10 TIMES PEL, USE
A NIOSH APPROVED HALF-MASK RESPIRATOR WITH HEPA CARTRIDGE.

FOR CONCENTRATICONS ARBOVE 10 TIMES PEL, BUT LESS THAN 50 TIMES PEL USE A
NIOSH APPROVED FULL FACE RESPIRATOR WITH HEPA CARTRIDGE.

WHERE AIRBORNE CONCENTRATION MAY EXCEED 50 TIMES PEL, USE A SUPPLIED-AIR
RESPIRATOR.

VENTILATION: USE LOCAL OR GENERAL VENTILATION TO MAINTAIN AIRBORNE
CONCENTRATIONS BELOW THE PEL. IF VENTILATION FAILS TO MAINTAIN
CONCENTRATIONS BELOW THE PEL, RESPIRATORY PROTECTION IS REQUIRED
BY FEDERAIL AND/OR STATE REGULATIONS; SEE RESPIRATORY PROTECTION

INFORMATION ABOVE.
RECOMMENDED GLOVES: RUBBER GLOVES ARE RECOMMENDED

EYE PROTECTION: CHEMICAL SAFETY GOGGLES ARE REQUIRED IF FULL FACE
RESPIRATORY PROTECTICN IS NOT WORN.

OTHER PROTECTION: EYE WASH AND SAFETY SHOWER SHOULD BE NEARBY AND READY FOR
USE.
WEAR COVERALLS AND GLOVES AS NECESSARY TO PROVIDE PROTECTION; CLOTHING AND

PERSONAL PROTECTIVE EQUIPMENT WHICH HAS COME IN CONTACT WITH THIS MATERIAL
MAY REQUIRE SPECIAL HANDLING AS SPECIFIED IN THE REGULATIONS REFERENCED

BELCW.
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 JSERS SHOULD COMPLY WITH APPLICABLE OSHA AND RCRA AND OTHER STATE AND

' TEDERAL REGULATIONS INCLUDING (BUT NOT LIMITED TO) 29 CFR 1910.1000 (AIR
' CONTAMINANTS), 29 CFR 1910.1023 (LEAD), 29 CFR 1910.1027 (CADMIUM) AND 29
CFR 1910.1200 (HAZARD COMMUNICATION), 40 CFR 262 ET AL. (HAZARDOUS WASTE} .

! L SECTION-9 . 'PHYSICAIL "AND ":CHEMICAL“’PROPERTIES-: FERELATEIER G L

' APPEARANCE: FINE, GRAY DUST

' JDOR: NONE

. BOILING POINT: NA DEG F.

' VAPOR PRESSURE (mm HG): NA mm AT DEG F.
ETAPOR DENSITY (AIR = 1}: NA

. SPECIFIC GRAVITY: 1.3 (WATER = 1)

' PERCENT VOLATILE: NA %

;:VAPORATION RATE: NA REFERENCE: NA

WATER SOLUBILITY: N (C = COMPLETE, P = PARTIAL, N = NEGLIGIBLE, D =
JYISPERSION)

TLASH POINT: NA DEG F. METHOD.

"AUTO IGNITION TEMPERATURE: NG DEG F.

XPLOSION LIMITS:
LEL: NA UEL: NA

L et e S SECTTON 10~ STABILITY#AND -REACTIVITY x5 "

;TABILITY: STARBLE

TNCOMPATIBILITY: NONE KNOWN

CONDITIONS TO AVOID: NONE KNOWN.
[AZARDOUS DECOMPOSITION PRODUCTS: NONE

IAZARDOUS POLYMERIZATION: NO
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N

EPA WASTE CODES: K061
DOT NUMBER: OTHER REGULATED MATERIAL (ORM)
O0T HAZARD CLASS/HAZARD LABEL: LABEL IN ACCORDANCE WITH 49 CFR 173.

USERS SHOULD COMPLY WITH APPLICABLE OSHA AND RCRA AND OTHER STATE AND

FEDERAL REGULATIONS INCLUDING (BUT NOT LIMITED TO) 29 CFR 19%910.1000 (AIR
CONTAMINANTS), 29 CFR 1910.1023 (LEAD),29 CFR 1910.1027 (CADMIUM) AND 29
CFR 1910.1200 (HAZARD COMMUNICATION), 40 CFR 262 ET AL. (HAZARDOUS WASTE).

OREGON STEEL MILLS HAS PREPARED THIS INFORMATION BASED ON ITS REASONABLE
REVIEW OF AVAILABLE INFORMATION RELATING TO THE CHEMICALS THAT MAKE UP THE
PRODUCT WHICH UNDERLYING INFORMATION WAS NOT CREATED OR PREPARED BY OREGON
STEEL MILLS. ALTHOUGH OREGON STEEL MILLS PROVIDES THIS INFORMATION AS A
PUBLIC SERVICE, IT DOES NOT REPRESENT OR WARRANT HE ACCURACY, COMPLETENESS
OR APPLICABILITY OF THE INFORMATION CONTAINED HEREIN. OREGON STEEL MILLS
DOES NOT WARRANT THE FITNESS OF THE PRODUCT FOR ANY PARTICULAR USE AND HAS
NOT EVALUATED THE HAZARDS ASSOCIATED WITH ANY PARTICULAR USES OF THE
PRODUCT. ALL EMPLOYERS USING THE PRODUCT SHOULD PERFORM ALL REVIEW AND
TESTING AND TAKE ALL PRECAUTIONS REQUIRED TO PROTECT THEIR EMPLOYEES FROM
ANY HAZARDS ASSOCIATED WITH THEIR USE OF THE PRODUCT.

NO

Y = YES

UN = UNKNOWN

NA = NOT APPLICABLE

NRG = NOT REGULATED

NE = NOT ESTABLISHED
NG = NOT GIVEN

NR = NOT REQUIRED

n

PDXI. 196499.1 19565 0007
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Calibration Information
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High Volume Orifice Calibration Data

File o200 #1192 A= 47895 #1032 A= 45.260
Date 10-0%-01 LO-UN-0y = Q476 10-08.01 B= D.431
Tester DBC Last A= 47008 Last A= 43.507
Analysis DBC B= 0.452 B= 0.456
ANGE A= 1.5% ‘ CHANGE A= «0.5%
B= 3.4% B= 5.5%
CGeneral Form Of Solution:  Q(63F)=A*(dlin*T68/TY°B . A= Q(48) @ T68F dHo=1.00
Q=AldHoy' B
1] In{Q}=In{A)y+B*In(dtlo)
2] Z=In(Q) N w cl z
W=In{dHo) w w: 1(2 WZ
Cl=in(A)
C2=B
3 Z=C\+C2{W)
Point dHo Q Q Point dHo Q Q
(in H20) {cfm) (cfm)  Difference (in H20) (cfm) (cfm) Difference
@To=68F Calculated % @To=68F Calculated %
] J.100 1582 1599 1.1% | 0.100 14.93 14.96 0.2%
2 9130 15.86 1599 0.9% 2 2. 100 14.97 1496 -0, 1%
3 [IRY] 16,30 1399 -3.0% 3 0100 157 14.56 -4.8%
4 0200 2223 2235 0.1% 4 0.204 1981 20.87 5.4%
5 0 201 2207 2225 0.8% 5 0.200 20.39 20.87 1.4%
6 0n.200 21.65 22.258 2.8% 6 0.200 2043 2087 2.2%
7 0,400 31.33 3096 -1.2% 7 0.400 2949 29.13 -0.9%
8 0.410 31.635 31.32 -1.0% 8 3400 29.39 29.13 -0.9%
e 0410 31.80 31.32 -1.5% 9 D400 29.30 25.13 -0.6%
10 0.600 3748 37.35 0.2% to 0.600 3543 35.40 -0.1%
11 0,600 3747 37.55 0,2% 1 0.600 3567 3540 -0.7%
12 0.610 . 37.69 3785 0.4% 12 0.600 3588 35.40 -1.3%
13 0.800 4334 43.07 -0.6% 13 1,800 40.50 40.63 0.4%
14 0.800 4343 13.07 0.1% 14 0.800 40.22 40,65 1.1%
15 0790 43.05 4281 0.6% \5 0.300 40.39 40,65 0.6%
16 1.000 47.39 47.89 1.1% 13 1.000 46.22 45.26 2.01%
17 [.000 4744 47.89 1.0% 17 1.000 11.86 45.26 0.9%
18 1.000 1812 47 89 -0.5% 18 1.000 43,32 45.26 -0.1%
Average Average
No# w Wi z WZ No# w w? Z wZ
1 -2.30 5.3019 27613  -6.3582 1 -2.30 5.3019 2.7034 -6.2248
2 -2.30 53019 27637  -6.3637 2 -2.30 5.3019 2.7063 -6.2314
3 23 53019 28031  -6.4543 3 -1.30 5.3019 2, 7544 -6.3423
4 -1.61 25903 31016 -4.9918 4 -1.61 25903 29861 -4.8059
5 -1.61 23903 3.0943 -4.9801 5 -1.61 25903 3.0247 -4 8681
6 -1.61 25903 30751 -4.9492 6 -1.61 2.5903 3.0172 -4.8560
7 -092 0.8396 34446 -3.1562 7 -0.92 0.8396 33813 -3.0983
8 -0.89 0.7949 3.4547 -3.0802 8 -092 0.8396 3.3807 -3.0977
9 -0.89 0.7949 3.4595 30845 9 09 0.8396 33776 -3.0943
10 -0.51 0.2609 36239 -1.8512 10 -0.31 0.2609 3.5683 -1.8228
il -0.51 0.2609 36235 -1.8510 11 -0.51 0.2609 35742 -1.8258
t2 -0.49 02443 36294 -1.7940 12 -0.51 0.2609 3.5800 -1,8288
13 -0.22 0.0498 3.7691 -0.8411 13 -0.22 0.0498 37012 -0.8259
14 -0.22 0.0493 37618 -0.83%4 14 022 0.0498 3.6943 -0.8244
13 -0.24 00536 37623 08869 \5 D22 0.0493 36987 -0.8253
16 0.00 0.0000 38584 0.0000 16 0.00 0.0000 3 8333 0.0000
17 .00 0.0000 3.8594 0.0000 17 000 0.0000 3.8034 0.0000
18 0.00 0.0000 38736  0.0000 18 0.00 0.0000 38138 0.0000
No# w w? Z WZ MNo# w wi z WZ
13 -16 63 2702714 61 7193 -51.4816 \5 -16.69 2743 60 60 -50.5722
13 -16.63]1Ci 61.72 18 -16.69] CI 60.60
-16.63 17 03{C2 -51.48 -16.69 13| -50.57
[ 0921C1 343 Ci= 386901 | 9 3.37 Ct= 381242
0 Il aniC2 533 C2= 047632 0 oo C2 5.61 C2= 0.48088
| Q921C1 343 A= 17.89474 | REREY KO 337 A= 4325972
{ 1|C2 0.48 B= 047632 0 Hc: 0.48 B= 0.48088
| e ClI 3.87 AR 47.89 ] A CI 381 ‘@100 45.26
0 Hcxy. [LE ] 0.0 15.99 0 1 Cc2 0.48 =010 14.96

Horizon Engineering
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Date B-Oct-}1 Ppa W15 in Hg Fila |2-Dec-1] Ta= 5200 R
Method 2 section 4, Horizon Shop
Pitot Tested [Cal (8] Pitot Tested (Cpl [E)]
Last New Last New
5574 8-Oct-0t| 0.81862 0.00456 9s-1
sy T8 9-Oct-13] 0.31041 00771 fs-1 §-Cet-01 0.83139 0.00557
557- 9-Oci-) | 0.78745  ().00880 6s-2
ss7-7 2-0ct-01| 0.33E71  0.00588 HT-4  10-Dec-01| 0.33782 000469
359-1 9-Oct-01 0.78734  0.00768 SR-I8 8-0ct-01 0.82637 0 00708
ssi0-] 10-Dec-01 0.53477  0.00193 SR-36 3.0ct-01 G.82937 0.00769
55102 9-0ct-01] 0.79742 0.01299 SR8 §-0ct-01] 0.8156%  0.00000
3510-3 9-Oct-01 0.30118 0.90534 10-5 10-Dec-01 0.82809 0.00625
3s-t 1 1-Dec-01 0.82465 (.00653 il 10-Oct-01 0.50294 0.00539
352 I4-s1  [0-Oct-01] 0.82367 0.004%4
Ss-1 92-Oct-01 0.84199  0.00913 14-82 9-0et-01 031017 000764
§s-2 WC 3.5  B-Ocr-01] 0.81%561 0.00470
dpp dPs Lp dS Avg Cp 5 dPp dFs Cp ds Avg Cp S
557-4 0.375 0555 0.BI1377 000184 0.81562 0.004566s- | 0.3 0.530 082829 000310 0.83139 0.00557
Pass 0.845 1.230 082056 000494 Pass 0330 1200 082335 0.00804
19/8.01 1.200 1.750 0381930 0.00418 10/08:Q1 1.180 1.650  0.83721 0.00582
IKG 1.200 1.95¢ 0.80%33 0.00728 JKG 1.350 1890 083670 000531
ss7-5 0.385 0575 081009 000033 051041 0.04771
Pass 08315 1.200 082583 0.0154]
. 190l 1.200 1.80¢  0.B0833  0.00208
G 1.330 2080 0.79M4) 001300
ss7-6 0.3% 0.640 077282 0.01464 0,78745 0.00BBO(HT-4 0.330 0470 082955 0.00827 0.833782 0.00:469
Pasy 4.795 1.250 0.78952  0.00207 Pass 0.750 1.050  0.83670 000111
10/9.01 1.250 1900 080300  0.01554 12/10/01 1.150 1.600 (83931 3.00150
JKG 1350 2150 078448 000297 IKG 1.350 1.850 Q84570 000788
557-7 0.39%) 4.55¢ 083166 000195 083171 0.00588[5R-18 0.380 0545 0.82666 0.00029 0.82637 4.00708
Pass 0.830 1.200 082335 000836 Pass 0.350 1.i30 034024 0013387
10/9:01 1.250 1730  0.84153  0.00982 10/08/01 1.100 1610  OBIZH 0.00306
JKG 1.330 1.900 0382829 0.00341 IKG £.270 1.850 0.82026 0.00611
s39-1 0.390 0640 077282 001452 0.78734 0.00768[5R-36 0.371 0.540 0.82059 000878 0.82937 0.00583
Pass 0.770 1.220 078650  0.00084 Pass 0320 1.150  0.83598  0.00661
{0 1.250 1.95¢ 079263 0.00529 10/08/01 1,150 1.650 0.82650 0.00287
JKG 1.330 2050 079741 0.01007 JKG 1.300 1.830  0.83441 0.00504
ss10-1 0.35¢ 0.495 083247  0.00230 082477 0.00193[SR-48 0.365 0545 081018 0.00550 081569 0.00769
Pasy 0.350 1.200 083321 0.00156 Pass 0,795 1.300 0.80580 0 00983
12/10:01 1.000 1400 9.83670 0.00193 10/08/01 1.150 1650 082650 001081
JKG 1.250 1.750 083670 0.00193 IKG 1.2710 1.850 082026 0.00457
ssil0-2 0170 Q575 079415 000327 0.797T42 0.002991t0-s 0310 0,430 0.84059 0.0\14? 031309 9.00625
Jl‘m E 0.825 1.280 0.79480 0.00262 Pats 0.370 1.250 082592 000217
10/9/¢ 1.200 1.850 079733 0.0000% 12/10/01 1100 1.600 0.82087 0.00723
IKG 1.350 2050 030339 000597 JKG 1.250 1.800  0,82500 0.00309
55103 0.330 0585 0.79790 0.00328 0.30118 0.00534[11-3 / 0.405 0625 079694 000601 0.80294 000539
Pass 0.795 1.200 080580 0.00462 Pays 0.900 1.350  0.80833 000539
10/9:01 1.230 1.850 (.80724 000606 10/10:01 1309 2000 079816 00478
IKG 1.350 2100 Q79377 000741 IKG 1.400 2100 0.80833 000539
35-1 0,350 0455 D837 000782  0.82465 0.00653]14-31 / N 3% 3560 082618 000251 0.82367 000494
Pass 0.715 1.050 0.81695  1.00770 Pass 0.7 L.10G 083098 00073l
P210:01 1.130 E650 031928 000537 19/10/01 I 250 1.850 081378 3 03989
IRG 1.300 1.350  0.32989 000525 IKG 1.350 1950 032373 000006
352 ana na FVALUE! 4VALUE! #VALUE! #VALLUE! |14-52 ) 385 D565 081722 000706 081017 400764
JVALLE! ma na 4VALUE! #VALUE! Pass 0 820 1200 081837 00082t
na a na #VALUE! #VALUE? 10:09:01 1200 P 330 J 80168 1 06849
na i na +VALUE! #VALUE! IKG 1350 2050 080339 000678
85-1i 1,385 0,525 1) 4477 000579 0.84199 90003 |WC 3-§ 1 380 1) 555 030918 NqQn3is7 081561 $.00470
Paas 763 1050 034503 1.00304 Pass 0810 P00 031337 n.00224
[V AT £.250 1,600 D &5143 100943 10/08:401] 1.210 1.750 n.82321 1760
Ikt 1 331 1950 032373 001826 JKG 1300 1900 03190 000329

HCRIZON ENGINEERING
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Thermocouple Cahbratxan

Date: 02-Oct-01 Deviation @s0 F 7.8 Allowabie Diff. Pb= 29.60 in Hg BPG
Next Calibration: 03-Oct-01 Limit @212 F 1.1 Allowable Diff. Ta= 60.0 oF 980324tc
24-0¢t-01 @325 F 11.8 Allowable Diff.
Ambient Boiling., Water Bailing, Oil Average
| Probe/ID Standard. F Measured, F Difference % [Standard, F Measured. F Difference % [Standard. F Measured, ' Diiference % | Difference %
Probe 3-1 704 T0.6 0% 2122 n22 0.0% 5302 5236 0.7% 3.2%
Probe 3-2 0.6 70.4 0.0% 212.2 122 0.0% 534.2 531.2 0.3% n1%
Probe 3-3
Probe w34
| Probe 3-5 704 70,4 0.0% L6 2122 0.1% §37.4 5228 0.5% n.1%
Probe 3}-6 70.2 70.0 0.0% 2112 213.2 -, 1% 5364 5384 -0.2% 0.1%
Probe 37 70.2 71.2 -0.2% 2122 i R X4 0.0% 532.0 529.0 0.3% ni%
Probe 3-8 57.8 50.8 0.2% 2132 2110 0.0% 5340 578.0 0.6% 0.3%
Probe a-1 70.8 70.8 0.0% 211.6 211.8 0.0% 546.0 548.0 -0.2% -0.1%
Praobe 4-2 70.6 70.8 0.0% 2114 212.0 -0.1% 548.0 550.0 -0.2% 0.0%
Probe 4-3 586 56.8 0.5% 211.4 2122 0.1% 574.0 574.0 0.0% 0.1%
Probe 4-4 584 562 042 211.4 213.0 0.2% 5750 571.0 0.4% 0.2%
Probe 4-5 70.6 70.6 0.0% 211.4 2116 0.0% 548.0 5470 0.1% 0.0%
Probe 4-6 04 70.6 0.0% 211.4 2110 0.1% 545.0 540.0 0.5% 0.1%
Probe 4-7 0.6 K] -0.2% 2116 2120 -0.1% 543.0 537.0 0.6% 0.1%
Probe 5-2 588 56.2 0.5% 2110 2122 0.2% 569.0 567.0 0.2% 0.2%
Probe 5-3 70.8 71.2 -0.1% 2122 2138 0,2% 546.0 543.0 0.3% 0.0%
Probe 5-4 71.0 72.2 0.2% 211.8 214 0.1% 543.0 539.0 0.4% 0.1%
Probe 5-5 70.8 1.2 -0.1% 212.4 2118 0.1% 5450 545.0 0.0% 0.0%
Probe 5-6 70.8 71.2 -0.1% 2.6 211.6 0.0% 546.0 548.0 -0.2% -0.1%
Probe 5-7 70.8 714 -0.1% 2118 116 0.0% 545.0 544.0 0.1% 0.0%
Probe 3-8 708 7.0 -0.2% 2116 218 0.0% 542.0 543.0 -0.1% -0.1%
Prabe 5.9 704 71.4 -0.2% 211.8 2124 -0.1% 542.0 543.0 -0.1% -0.1%
Probe 7-1 714 70L8 -0.1% 2{20 2118 0.1% 533.0 5300 0.13% 0.1%
Prabe 7-2 704 734 -04% 211.8 MR 0.0% 543.0 540.0 0.3% -0.0%
Probe 7-3 71.2 723 -0.3% 2114 2130 0.2% 538.0 538.0 0.0% -0.2%
Probe 74 714 71.8 -0.1% 2120 212.0 0.0% 543.0 544.0 -0.1% -0.1%
Probe 7-5 7t 4 75.0 -0.7% 2122 122 0.0% 543.0 540.0 0.3% -0.1%
Probe 7-6 71.6 724 -0.2% 2142 213.0 0.3% 4.0 5440 0.0% -0.2%
Probe 9-1 706 71.8 -0.2% 211.2 2122 -0.1% 533.0 534.0 -0.1% -0.1%
Probe 10-1 716 716 0.0% 212.0 2126 -0.1% 531.0 533.0 -0.1% -0.1%
Probe 10-2 7LE 722 -0.1% 202 2126 -0,2% 545.0 542.0 0.3% 0.0%
Probe 10-3 71.4 714 0.0% 211.2 21238 -0.2% 549.0 546.0 0.3% 0.0%
ES Pitot 10-8 00% 0.0% 0.0% 0.0%
FS Pitot 11-§ 750 754 -0.1% 2110 2112 0.0% 5410 541.0 0.1% 0.0%
14-§ 75.4 75.2 0.0% 211.0 213.6 -0.4% 510.0 511.0 -0.1% -0.2%
14-2 75.8 75.8 0.0% 211.2 2114 0.0% 5250 523.0 0.2% 01%
Al
A2 0.0% 0.0% 0.0% 0.0%
Al 62.8 624 0.1% 2116 2140 -0,4% 337.3 349.0 -1.4% -0.6%
Ad 63.0 634 -0.1% 211.4 211.0 0.1% 353.0 354.0 0.1% -0.0%
AS 0.0% 0.0% 0.0% 0.0%
Aé 63.0 63.8 -0.2% 211.8 2102 0.2% 353.0 349.0 0.5% 0.1%
F3 724 70.3 0.3% 2122 2094 0.4% 563.2 560.6 0.3% 0.3%
F4 73.2 4 0.3% 2116 212 0.1% 5382 539.2 0.1% 0.1%
F5 (4.0% 0.40% 0.0% 0.0%
Fé - 708 a4 -0.1% 211.8 210.8 0.1% 525.0 525.8 0.1% -0.0%
F9 63.0 63.2 0.0% 211.6 4.0 -0.4% 345.6 3420 0.4% 0.0%
Fli 62.6 65.2 -0.5% 122 2142 0.3% 3552 357.2 -0.2% -0.3%
Fl4 73.0 71.8 0.2% 2118 2118 0.0% 551.2 549.6 0.2% 0.1%] -
FI2 71.0 71.6 -0.1% 2120 2130 -0.t% 547.6 546.2 0.1% -0.0%
F13 72.8 72.0 0.2% 211.8 2134 -0.2% 5832 58314 0.1% 0.0%
F73 70.8 70.4 0.1% 2116 2124 -0,1% 550.4 550.2 0.0% 0.0%%
F23 62.8 63.2 -0.1% 211.8 2128 -0.1% 360.0 3550 0.6% Q1%
F51
F34 62.8 63.2 -0.1% 214 2140 -0.4% 355.0 345.8 0.9% u.1%
Fal 710 HIR) 0.1%% 2118 2128 0.1% 553.4 5518 0.1% 0.0%
F3s5 2.6 71.2 0.3% 2120 2132 -0.2% 386.0 392.0 -0.7% -1).2%%
65-2

Probe

Probe wic 4 0.0°% 0.0% 0.0% 0.0%
B
B3 0.0°% 0.0% 0.0% 0.4
B4 630 610 1h.0% 16 2160 0.7% 3372 356.0 0.1% -1.2%
B7 704 71.6 2% 214.0 B 0% 473 475.0 -0.2% -0.1%
oo 0.t1%% 0.0% 0.0% u.0%
B Mo N4 0" 2122 210.6 0.2% 4730 430.0 -(0.8% -0.2%
BI5 732 71.2 (4" 212.0 211.8 0.0% 3890 830 11.7% J.4%
ne 73.0 L6 1.3% 2120 2116 0.1% 5760 564.8 1.1% U.5%
Bi7 THR 714 1% 212.0 211.8 0.0% 5524 550.0 0.2% U.0%

AVERAGE 69.2 694 (.0% 0.3 223 0.1% 510.2 509.3 0.1% -U.O‘.’-‘
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Themocoupie indicator Calibration

Dale, 0020007 Taviation [-hri 73 Pos SC.05 n Hg — TIRTMIETR
Next Calibration: 06-01 Limut @212F 10.1 Tas 55.0 oF TCINDMOO.WB 1
400 F 12.9
Thermocouple @_De_w'aﬁo_n Deviation Devialion Average |
Indicator IChannel Measured, F Slandard, F % absociute Measured. F Standard, F % absolute Measured, F  Stancard, F % absclute Deviation. %

Cial multi-ingdicatar 1 139.0 139.6). 2.1 6020 604 0 0.2 12550 12536 a1 0.07
2 1580 154.0 07 5910 587 4 0.3 1280.0 12956 0.9 0.04

3 107.0 1040 0.5 523.0 370 0.6 1307.0 1307.2 4.0 0.38

4 113.0 1000 2.3 525.0 5244 0.t 1353.0 1354.8 0.1 0.7¢

5 126.0 116.2 1.7 5240 521.2 0.3 12710 12704 0.0 0.67

6 116.0 1170 02 5230 5274 0.4 12790 1271.6 0.4 -0.06

7 144.0 1532 -t.5 7430 7320 0.7 13880 1369.2 1.0 $.4

8 132.0 135.0 0.5 5320 5336 0.2 1281.0 1296.8 0.8 0.52

9 1130 108.8 0.7 560.0 560 2 0.0 1264.0 1277.0 0.7 -0.01

10 1140 1114 0.5 512.0 527.0 5.4 1328.0 13184 07 0.10

Omeqga lrendicalor 1 94,0 90.6 0.6 510.0 509.2 0.1 12150 1214 4 0.0 .25
2 102.0 101.4 0.1 5200 5190 0.1 12150 12148 0.0 a.0T

3 $03.0 1020 0.2 546.0 5470 £.1 1213.0 12150 0.1 0.01

4 101.0 100.4 01 498.0 500.0 0.2 12130 12150 0.1 £0.07

3 1010 39.8 0.2 537.0 328.0 0.1 1213.0 12138 0.0 0.02

Fluke 6393007 60.8 61.6 02 428 6 4280 0.1 1208.8 12094 0.0 0.04
Fluke 7029062 226 210 22 453.8 452.0 0.2 1211.0 12092 0.1 on
Fluke 72760077 1 0.0 0.0 0.0 0.00
L 2 0.0 0.0 0,0 0.00
Meter Box 4 1 84,0 846 0.1 508 509.2 0.1 1175 1176.6 0.1 011
2 830 45.2 0.4 52 5128 0.1 1183 1184.6 0.1 0.19

3 93.0 94.0 0.2 3140 5154 0.1 1196.0 1197.0 -0.1 013

4 820 82.8 0.1 517.0 518.4 0.1 1189.0 1150.0 0.1 £.12

5 820 az2.2 0.0 S10.0 5114 4.1 1178.0 11798 .1 0.10

Meter Box 5§ ] 109.0 1084 0.1 538.0 540.2 0.2 1241.0 12408 0.0 -0.03
2 104.0 113.0 -1.6 494 0 2680 0.4 14050 1406 6 0.1 -0.69

3 138.0 142.2 0.7 530.0 532.4 4.2 1077.0 1C81.0 0.3 0.40

4 104.0 107.4 0.6 5160 S166 0.1 11250 11244 0.0 0.24

5 - 0.0F - oo} - 0.0 0.00

Meter Box 6 1 F 105.0 104.86 0.1 506.0 506.0 0.0 12120 12126 0.0 0.01
2 107.0 105.8 0.2 §507.0 505.4 0.2 1212.0 12140 0.1 0.15

3 1050 133.0 0.4 503.0 016 01 12120 1211.8 0.0 0.17

4 105.0 1028 0.4 S02.0 s01.0 0.1 12120 1211.4 0.0 0.18

5 105.0 104.0 0.2 503.0 501.0 0.2 1212.0 1211.2 0.0 0.14

§Meter Box 7 1 102.0 1018 01 5060 504 .6 2.1 12150 1215.2 0.0 0.07
2 112.0 11.2 0.1 503 ¢ 502.2 0.1 12140 1212.8 0.1 0.10

3 103.0 101.0 0.4 510.0 509.4 01 1217.0 12168.2 0.0 0.16

4 103.0 101.4 0.3 §10.0 508.8 [+ %] 1218.0 1217.6 0.0 0.14

5 1040 102.4 0.3 510.0 508.4 0.2 12180 1217.2 0.0 0.17

IMeter Box 8 1 103.0 102.0 0.2 5230 521.8 0.1 12220 12202 0.1 0.44
2 104,0 1018 0.4 526.0 5246 0.1 12190 1217.8 01 0.20

3 102.0 102.4 0.t 506.0 505.0 a1 12200 1218.0 0.1 0.05

4 112.0 1108 0.2 513.0 511.0 0.2 12200 12184 21 QAT

5 112.0 1106 0.2 518.0 5188 0.1 1220.0 1218.6 0.1 0.1

Meater Box 9 1 100.0 1016 0.3 507.0 5030 0.4 1259.0 1260.0 0.1 0.02
2 100.0 97.2 o5 498.0 487 2 0.1 1270.0 12676 a1 0.24

I B 101.0 96.8 0.8 511.0 509.0 0.2 1300.¢ 1300.0 0.0 0.32

4 1500 156.4 1.0 515.0 517.0 4.2 1321.0 1321.4 0.0 D42

5 1230 1266 .8 S06.0 5016 0.5 1281.0 12816 £.0 0.08

temp. contral box 1 1 806 81.0 0.1 226.8 2278 0.1 1216.0 1216.2 0.0 -0.08
2 980 990 0.2 5323 £33.0 0.1 1233.0 1233.2 0.0 .09

3 59.7 800 01 4854 484 8 Q1 1252.0 1251.6 ¢.0 o.M

4 911 9.0 0.2 521.2 521.4 0.0 1216.0 1216.0 a.0 0.06

5 78.2 7848 0.1 504.2 504 5 -0.0 1216.0 12158 0.0 .05

L -1 76.9 778 0.2 5931 5332 00 1215.0 1215.2 0.4 .02
emp. control bax 2 1 102.0 100.8 0.2 4450 44538 0.1 1212.0 12098 [ R ] 0.10
2 106.C 104 8 0.2 55490 556 4 -0.2 12140 12142 0.0 -0.01

3 730 728 0.0 70 4184 0.2 12130 12124 0.0 4.03

4 72.0 70.8 0.2 5220 5244 0.2 12100 12118 0.1 .04

5 84.0 84.2 0.0 497.0 4e8 3 0.2 1212.0 +312.0 0.0 0.07

- 83.0 836 £.1 5040 507 4 04 1208.0 1209.6 01 0.19

Van I{ Heater Controls 1 108.0 1196 220 507.0 5153 0.9 12170 12128 0.3 -0.88
2 1220 1246 £.4 §250 5349 0.9 12200 120986 0.6 -0.24
degrees C 3 130.0 131.2] 0.2 2820 2865 0.6 659.0 336.3 0.2 0.19]
jdegrees C 4 77.0 786 .3 3040 307 2 0.4 708.0 T04.7 0.3 .13
Van Il Heater Control 1 101.Q 168.4 -1.3 500.0 5102 -1.1 12130 12080 0.3 0.58]
2 98.Q 102.8 0.9 506.0 5229 1.8 1223.0 1218.6 0.3 0£.74

3 t07.0 109.4 0.4 508.0 5133 1.1 12180 1219.2 a1 0.53

4 108.0 1128 0.8 5150 5242 -0.9 12230 1221.8 0.1 0.56

AVERAGE 100.73 100.93 -0.03 498.66) 500.02 -0.14 1197.55] 1197.23 0.02 -0.05

BTN T
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Magnehelic Calibrations

Date 07-Teb-01 mgo20220 File
Testers cdb 65.0 Temp.(F)
Location Whitaker Shop 30.50 Pb(in H20)
Dwyer/bx#1 Manometer
Magnehelic 15sec. leak check Scale Guage Manometer Difference Difference | Difference
ID High Low inches in H20 in H20 in H20O % Average |
SR#1 OK OK electronic 0.000 0.000 0.000 0.0%
1.000 1.000 0.000 0.0%
10.100 10.130 0.030 0.3%
28.200 28.150 -0.050 -0.2%
33.500 33.700 0.200 0.6% 0.1%
SR#2 OK OK electranic 0.000. 0.000 -0.000 0.00%
1.000 1.039 0.039 3.75%
4,200 4.287 0.087 2.0%
22.500 22,640 0.140 0.62%
35.500 35.550 0.050 0.14% 1.3%
Dwyer #1 0K OK electronic 0.000 0.000 -0.000 0.00%
7.600 7.700 0.100 1.30%
15.000 15.020 0.020 0.1%
22.200 22,180 -0.020 -0.09%
35.500 35.640 0.140 0.39%] 0.3%
111
A

Horizon Engineering 503/255-5050 Fax 503/255-0505




Magnehelic Calibrations

Daia 10501 [LB0°F
Testars PTH 85.0 Tomp.{F}
Location Whitaker Shop 30.50 Ph{in H20)
0-dInc/MB-1 Mangmater
Magnsehelic 15 sec. laak ¢check Scale Magnenelic Mancmater Diffarance Ditferance srance
[[s] High Low Inches i HiO in H20 in H20 % Average
1-A OK CK 1 G000 0.000 0000 0.0%
0180 0.160 0.029 -12.5%
0320 0320 0.000 0.0%
1900 1.020 0020 2.0% -2.6%
1-C n/a n/a 1 0300 0.000 0.000 0.0%
21-28pt-39 0000 0 000 0.00C ERR
0.000 0.000 G000 ERR
0000 0.000 0.000 ERR ERR
1-E ak ak 1 4900 0000 000Q 0 0%
Q¢80 0080 2000 0.0%
0500 0.620 0.c20 32%
9800 0.800 0000 0.0% 0.8%
1-F OK 0K 1 300G 0.000 0.000 0.0%
0100 0.100 0.000 0.0% ,
2400 0,400 0.00C 0 0%
0790 0.800 0010 1.3% 0.3%
t-G 0K OK 1 0000 0.000 0.000 0.0%
0200 0.200 0.000 0.0%
0420 0.440 0.029 a5%
0840 Q.880 0.040 4.5% 2.3%
1-H na nfa 1 0000 0.000 0.000 0.0%
02-Feb-00 0000 0.000 0.000 ERR
0000 0.000 0.000 ERR
0000 0.000 0.000 ERR ERR
14 wa n/a 1 G 000 0.000 0.000 0.0%
21-38pt-99 0000 0.000 0.000 ERR
0000 0.000 0.000 ERR
0000 0.000 0.000 ERR ERR
1-J OK OK 1 0000 0.000 0.000 00%
250 Q240 £0.010 -4 2%
0750 G.740 <0.010 -1.4%
1000 1.040 Q.040 3.8% 0.4%
1K OK 0K 1 0.000 0.000 0.000 00%
Q260 0.360 0.000 00%
Q340 0540 0.000 Q0%
0 340 0.930 0.010 1% -0.3%
1-L oK OK 1 0.200 0.000 0.000 00%
0200 0.200 0.000 0.0%
0800 0.620 0.020 32%
0.380 1.02¢ 0.040 J8% 1.8%
2-A wa na 2 0 000 0.000 0.000 0.0%
02-Fab-00 0 000 0.000 0.000 ERR
0 000 0.000 0.000 ERR
0.000 0.000 0000 ERR ERR
2B OK OK 4 0000 0.000 0.000 0.0%
02-Feb-00 0250 0.240 -0.010 -4.2%
0950 0.940 -0.010 -1.1%
12C0 1.900 0.0CC 00% -1.3%
2C OK OK 2 0200 0.000 0.0co 0.0%
02-Feb-00 0550 0.600 0050 -8.3%
1530 1.500 0.0CC G0%
280 2.4C0 0.40C 165.7% 2.1%
20 oK " oK 2 0200 0000  0.000 00%
10-Feb-99 ' Q450 0.470 0.0z¢ 4 3%
1250 1.000 -0.05C -5.0%
1700 1680 +0.040 2.4%|  -0.8%
2-E nia n'a 2 00Ce G000 Qoce 00%
02-Fob-00 e n ey 0000 QOCG ERR
o0 C 000 [¢Re ol ERR
J2C0 Q0c0 0.ccC SRR ERR
3-a OK CK 3 neco 0.000 ooce 00%
1200 0.980 -00zC -2.0%
1300 1.520 00z% 13%
2900 2.920 0Q2c 07% Q.0%
H nfa nfa 3 00Co ¢ 000 000G 00%
10-Feb-99 000 0.000 Q00C £RR
0000 0.000 0000 ERR
00cd 0000 ¢ Qoo ERR ERR

Horizon Engineering 503/255-5050 Fax 503/255-0505
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HORIZON 13585 NE Whitaker Way e Portland, OR 97230
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www horizonengineering.com

February 8, 2001
Horizon Engineering shop
Barometer Calibration

The Barometric pressure reported at Portland Troutdale airport was 30.06” Hg as
corrected to the altitude of the Horizon Engineering shop. The barometer
reading in TVIil was 30.25"Hg. The barometer reading in TVII was 29.95" Hg.
The barometer reading in TVI was 30.15" Hg. The FSL independent barometer
was 30.29" Hg. All pressures are absolute, read at the Horizon Engineering

shop.
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HNUX EOI‘lVOHOI' E“ICIODCY ! ost

NOx Converter Efficiency Data

Pretest  Post test
Zero 0.00 0.00
Span 100.00] 100.00
Mid n/a n/a
Time 12:16 12:51
30.45
304

30.35
30.3
30.25 |

30.2 |

30.15 4y

Pearcent Loss=

Thermo Environmental Model 42H  #2
Readings Time
30.2 12:16
30.19 12:17
30.23 12:18
30.25 12:19
30.30 12;20
30.30 12:21
30.32 12:22
30.30 12:23
30.35 12:24
30.33 12:25
30.41 12:26
30.40 12.27
3040 12:28
30.41 12:29
30.39 12:30
3040 12:31
30.41 12:32
30.41 12:33
30.41 12:34
30.41 12:35
30.41 12:36
30.41 12:37
30.41 12:38
30.40 12:39
30.41 12:40
30.41 12:41
- 30.39 12:42
30.41 12:43
30.40 12:44
30.38 12:45
30.32 12:46
30.31 12:47
30.3 12:48
303 12:49
303 12:50
30.25 12:51
303 12:52
.30.24 12:53
30.2 12:54

Horizon Engineering (503} 255-5050
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& I | SCOTT-MARRIN, INC.

6531 BOX SPRINGS 8LVD. ¢ RIVERSIDE. CA 92507
TELEPHONE (309) 653-6780 e FAX (909) 653-2430 .

;= R
‘ 1 7395 -
REPORT OF ANALYSIS 21/ 5502
EPA PROTOCOL GAS MIXTURES
HENGQO1
TO: DAVID ROSSMAN DATE: Septambar 21 2000

HORIZON ENG'G/INFRARED NW
13585 NE WHITAKER WAY
PORTLAND OR 97230

CUSTOMER ORDER NUMBER: 003070

P e o P e e e e P P e e P e e e PP in sl Ry U = = R = Y =y S S R gl e Ry g g

COMPONENT CONCENTRATION(v/v) REFERENCE ANALYZER EXPIRATION REPLICATE
+ EPA UNCERTAINTY STANDARD  MAKE MODEL, S/N, DETECTION DATE ANALYSIS DATA
CYLINDERNO: (53845
. VARTAN MODEL 1860 TCD 0%/21/00
Carbon Dioxide /21.83 + 0.05 %  @as S/N NONE 09/21/02  21.83 %
CYLINDER #: THERMAL CONDUCTIVITY 21.83 %
cCc122859 GAS CHROMATOGRAPHY 21.84 %
@17.93 v LAST CAL DATE: 09/21/00 MEAN:  21.83 %
BOVAR MODEL 922M 09/13/00 09/20/00
Nitrie Oxide o/ 183.2 + 0.9 ppm @S 8/N VD92284844 09/20/02  183.3 ppm  183.1 ppm
NOx 183.2 ppm CYLINDER #: CONTINUOUS 182.9 ppm 183.5 ppm
cCr2078 UV PHOTCMETRY 183.0 ppm 183.3 ppm
@ 258.5 ppm LAST CAL DATE: 09/13/00 MEAN: 183.1 ppm 183.3 ppm
CARLE INST MODEL 8000 09/05/00Q 09/14/00
carbon Monoxide v/ 880 + 9 ppm Qs S/N 8249 09/14/02 880 ppm 880 ppm
CYLINDER #: METHANATION/FID 880 ppm 879 ppm
CC10B729 GAS CHROMATOGRAPHY 881 ppm - 881 ppm
@ 1106 ppm  LAST CAL DATE: 08/15/00 MEAN:_ 880 ppa 880 ppm
VARIAN MODEL 1860 FID 09/07/00
Propane 86.7 + 1.1 ppm  GMIS S/N NONE 09/07/02 B6.9 ppm
CYLINDER #: FLAME IONIZATION 86.7 ppm
02-frea Nitrogen Balance €Ccs51261 GAS CHROMATOGRAPHY 86.6 ppm
CYLINDER PRESSURE: 2000 P3ig @ 104.1 ppm LAST CAL DATE: 0%/05/00Q MEAN: 86.7 ppm

pepr = umole/mola Y = mola-%

The above analyses were performed in accordance with Procedure G1 of the EPA Trageability Protocol, Repart Number
EPA-600/R33/224, dated September 1993,

This cylinder should not be used if the pressure is less than 150 psig.
i — )17

ANALYS _
.CALHQUN YT MARRIN

Th tiall f thuy company for gas which fails lo oom with this anatysis shall be replacemant or raan is thofnal'b lhe company withoul extra cost.
@ only naffity of yire NDARD CALIBRATION OASES TN AL o Lt o e Y

o
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SCOTT-MARRIN, INC.

]
i
4 6531 BOX SPRINGS BLVD. ¢ RIVERSIDE, CA 92507
TELEPHONE (909) 653-6780 ¢ FAX (909) 653-2430
REPORT OF ANALYSIS
EPA PROTOCOL GAS MIXTURES

HENGA1
TO: DATE : @6/87/81
David Rossman
Horizon Eng'g/Infrared NW
13585 NE Whitaker Way
Por+land, OR 97230-

CUSTOMER ORDER NUMBER: 803241 PAGE 1

<><><><><><><><>-<><>-<><><><><><><><><><><><>-<><><><)-<><><><><><><><>-<><><><><><><><><><>

CONCENTRATION(v/v) REFERENCE ANALYZER EXPIRATION REPLICATE
DATE ANALYSIS DATA

CCOMPONENT +/~-EPA UNCERTAINTY STANDARD MAKE, MODKL , 8 /N, DETECTZOH
CYLINDER NO.: CcAS4S67 ﬁ\
: Varian Modal 1868 )% 95/21/81
Carbon dioxide v 12.41 +.82 % @as 3/8 Bone 85/23/03  12.39 %
Cylindar # Thermal Conductivity 12,48 %
©Cc122859 Gas Chromatography 12.44 %
21753 % Last Cal Data: 05/89/91 Mman: 12.41 %
Dovar West Res Modal 922 85/15/01 _@85/23/01
Nitric oxide \/ 89.8 +1.2 ppm aMIs 3/N VD92284841 #5/23/03 99.56 ppm  89.6 pm
Nox 89.8 mm ) Cylinder & Continmous 89.7 ppm  09.5 pom
CAB3023 UV Fhotomstry 89.7 ppm  98.3 pmm
@ 181.6 pfm  Last Cal Date: 85/61/81 Mean: 89.7 ppm  89.8 pmm
v// carle Insts Kodal 8009 85/15/01 _86/87/81
Carbon monoxide ¥ 499 +5 ppm Qs S/R 8249 06/97/83 499 ppm 499 pra
Cylinder # Mothanation/FID 498 pm 495 ppm
ccz278 Gas Chromatography £99 pom 530 prm
@ 539 pw Last Cal Date: 96/06/d1 Mean: 499 ppu 499 Ixm
Varian Modal 1868 a5/17/81
Propane 50.2 +.4 ppm @as 3/N Nope 85/21/23 59,1 ppm
Cylinder # Flame Ionization 58.2 ppm
Nitrogen,02-Free Balance CC1219686 Gas Chromatography 59.2 ppm
Cylinder Pressure: 2009 paig @ 58.5 pps Last Cal Data: 85/:1/91 Mean: 50.2 ppm

. G T s o ] S T e T S s "

ppm = umole/mole

%3 = mole-%

s —— -

A il g s iy o . S S e 2

The above analyses were performed in accordance with Procedure Gl of the EPA Traceability

Protocol, Report N

This cylinde
Analyat: A

M.,8. Calhoun

Approved:

r EPA-60@/R97/121, dated September 1997.
ot be used if the pressure is less

an 159 psig.

e i o s g e

Tha coly liability of cthis oowpasy for Yas whiod falls to comply with this asalysis ebsll ba replecement or reanslysis therect by the

company withoult extra cost.

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS

i1c




SCOTT-MARRIN, INC.

6531 BOX SPRINGS BLVD. ¢ RIVERSIDE, CA 92507
TELEPHONE (909) 653-678B0 ¢ FAX (909) 653-2430

REPORT OF ANALYSIS
EPA PROTOCOL GAS MIXTURES

HENGO1
TO: DATE : @6/@7/01
David Rossman

Horizon Eng‘'g/Infrared NW @ /

13585 Whitaker Way
Portland, OR 97230-

CUSTOMER ORDER NUMBER: @@3255% PAGE 1
I D0 5 D D e D D S I D D e I I D e I S 2 D o T D D D D D I B D D D e D S S D D D D D
CONCENTRATION ( v/v) REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT +/~-EPA UNCERTAINTY STANDARD MAKR ,MODEL,8/N, DETECTION . DATE ANALYSIS DATA

i ey e e s ot " —— o o ————— — ———— —— - s e e s e

Varian Model 1860 85/38/01

Oxygen /11.69 +.13 % cMIs 8/N Nons 95/3a/04 11.62 &
Cylinder # Thermal Conductivity "11.58

Nitrogen Balance cCs58175 Gas Chromatography 11.59 %
Cylinder Pressure: 2800 psig @ 25.69 % Last Cal Date: 85/24/81 Mean: 11.68 &

vpm = umole/mole % = mole-%
The above analyses were performed in accordance with Procedure Gl of the EPA Traceability
Protocol, Report Numb EPA-6@8/R97/121, dated September 1997.
This cylinder should/not be used if the pressure is less than 15¢ psig.

Analyst: Approved:

J.T. Marrin

The only llablitty of this campany for gas which faile to cooply with thie snslyeis shill be replacemest or foanalynis therwof by the

coWpany wlthout extra cost. STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS 1 1 y




SCOTT-MARRIN, INC.

6531 BOX SPRINGS BLVD. e RIVERSIDE, CA 92507 0 ? -— 24 -
0(

TELEPHONE (909) 653-6780 » FAX (909) 653-2430

REPORT OF ANALYSIS e 4
EPA PROTOCOIL, GAS MIXTURES

HENG@1

TO: DATE : @21/20/08
DAVID ROSSMAN
HORIZON ENGINEBERING
13585 NE WHITAKER WAY

PORTLAND, OR 97239-

CUSTOMER ORDER NUMBER: 2809 PAGE 1

SLFRFCFC I ILICIL LI HCIR I DI I P D PP I P DI I IC I DI DD I DT>
CONCENTRATION(v/v}) REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT +/~BPA UNCERTAINTY STANDARD MAKE,MODEL, 8 /N, DETRCTTION DATE ANALYSIS DATA

——— it —— e —— i ot S P e L

CYLINDER NO.: CAD3IAT7E

Monitor Labe Modal 8448 81/64/80 81/11/93
Nitric oxide /25.25 +.25 ppm I3 /R 136 81/11/02 25.39 ppm 25.33 ppo
NOx 25.25 ppm Cylinder # Continuous 25.16 pm  25.23 ppm
Nitrogen,02-Free Balance CC114778 Cheniluminescence 25.13 ppm 25.38 ppo
Cylinder Pressure: 28089 psig @ 19.88 ppm  Last Cal Date: 01/18/0@ Mean: 25.28 ppm  25.29 ppom

e (g . o W S W N . ik M S S S . o o S s S o o  {g son A  S  S A pe — ——— _ _— — _—— S

ppm = umole/mole % = mole-%
The above analyses were performed in accordance with Procedure Gl of the EPA Traceability

Protocol, Report Number EPA-688/R97/121, dated September 1997.
This cylinder should not be used if the pressure is less than 1580 psig.

Analyst: ‘m W Approved: QW :

S.B. Kozy .T. Marrin

The el iabiier of chis sy ox ot OBAR SR IBARBSNEASEE ALTKARON EVERBERE ™ = rmosirets wrsec oy e ¢ 9

oompany without #WLfS GOMT.




= ] SCOTTMARRIN, INC.

6531 BOX SPRINGS BLVD. @ RIVERSIDE, CA 92507
TELEPHONE (909) 653-6780 @ FAX (909) 653-2430

N REPORT OF ANALYSIS 0
EPA PROTOCOL GAS MIXTURES 02

HENGO1
TO: pavid Rossman DATE: October 3 2001
Horizon Bngineering / Infrared NW
13585 NE Whitaker Way
Portland OR 97230

CUSTOMER ORDER NUMBER: 003351

PP PP e e P Pl P P e e s e i e Pt e i PP P e i e Pt e P s P Ao P P e P e e e e P D S P i

COMPONENT CONCENTRATION(v/v) REFERENCE ANALYZER EXPIRATION REPLICATE
+ EPA UNCERTAINTY STANDARD  MAKE MOOEL, SN, DETECTION DATE ANALYSIS DATA
CYLINDERNO: CA05171 )

. VARIAN MODEL 1860 FID 10/01/01

Propane 89.0 *+ 0.9 ppm GMXS S/N NONEB 10/01/04 89.1 ppm
CYLINDER #: FLAME IONIZATION 89.0 ppm

Zero Air Balance CC51261 GAS CHROCMATOGRAPHY 89.0 ppm
CYLINDER PRESSURE: 2000 psig @104 ppm  LAST CAL DATE: 09/11/01 MEAN: 839.0 ppm

Ppm = pmole/mole % = mola-%

The above analyses were performed in accordance with Procedure G1 of the EPA Traceability Protocol, Report Number
EPA-600/R97/121, dated September 1997,

This cylinder should r&t beﬁi{ d if the pressure is less than 150 psig.

APPROVED: /(/ é@

M.3.CALHOUN 14T . MARRIN

ANALYST:

The only %ability of this company for gas which raiés]jzrcqo SIE‘ATI’BaaaAI sluég‘haGllAbgée llaﬁe;nflr:’tﬁmeanMa ‘?nggga the company without gxtra cost.
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6531 BOX SPRINGS BLVD. ¢ RIVERSIDE. CA 92507
TELEPHONE {909) 653-6780 ¢ FAX (909) 653-2430

= I SCOTTMARRIN, INC.

REPORT OF ANALYSIS
EPA PROTOCOL GAS MIXTURES Q \0\

HENGO1
TO: Dpavid Rossman : DATE: october 3 2001

Horizon Engineering / Infrared NW
13585 NE wWhitaker Way
Portland QR 97230

CUSTOMER ORDER NUMBER: 003351

e e e o e ant L ey o ot AT SCRERCSIT HERPRPRT A APSPRP AP PR Sy v Sves

COMPONENT CONCENTRATION(viv) REFERENCE ANALYZER EXPIRATION REPLICATE
+ EPA UNCERTAINTY STANDARD  MAKE MODEL, S, DETECTION DATE ANALYSIS DATA
CYLINDER NO: (CA05193

. VARIAN MODRL 1860 FID 10/01/01
Propana l/ 51.6 + 0.5 ppm GMIS 8/N NONE 10/01/04 51.4 ppm
CYLINDER #: FLAME IONIZATION 51.6 ppm
Ultrapure Air Balance : €C121986 GAS CHROMATOGRAPHY 51.7 ppm
CYLINDER PRESSURE: 2000 psig @50.6 ppm LAST CAL DATE: 09/11/01 MEAN: 51.6 ppm

ppm » umole/mols % = mola-%

The above analyses were performed in accordance with Procedure G1 of the EPA Traceability Pratocol, Report Number
EPA-6800/R97/121, dated September 1997.

This cylinder shm\id olbe uskd] if the pressure is less than 150 psig.
ANALYST: k ( APPROVED: / /W

M.S.CALAOUN ¥.T .MARRIN

The onty liability of this ccmpary ‘or gas which l'alis o comy :ﬁ th this anal sis shalf be re glacamonl or reanalysis theredf by he company withoul axtra cost. )
STANDARD CALiBHA ION GASES IN ALUMINUM CYLINDERS 1
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6531 BOX SPRINGS BLVD. e RIVERSIDE, CA 92507
TELEPHONE (909} 653-6780 e FAX (909) §53-2430

— Il. SCOTT-MARRIN, INC.

REPORT OF ANALYSIS 9
EPA PROTOCOL GAS MIXTURES Q \

HENGO1
TO: pavid Rosaman DATE: October 3 2001

Horizon Engineering / Infrared NW
13585 NE Whitaker Way
Portland OR 97230

CUSTOMER ORDER NUMBER: 003351

AP e e e 0 e P A A AP P e e e e e P e i e P e e i e e D Pt P P o G e P e P P e e 1 A P P e 1w e S P A P P AP e P e P

COMPONENT CONCENTRATION(v/v] REFERENCE ANALYZER EXPIRATION REPLICATE
+ EPA UNCERTAINTY STANDARD  MAKE, MODEL, SN, DETECTION DATE ANALYSIS DATA
CYLINDERNO: CA05167

VARIAN MODEL 1860 FID 09/21/01
Propane v/za.ss + 0.28 ppm GMIS 8/N NONE 09/21/04 28.62 ppm
CYLINDER #: PFPLAME IONIZATION 28.77 ppm
Ultrapure Air Balance CC121986 GAS CHROMATOGRAPHY 28.68 ppm
CYLINDER PRESSURE: 2000 psig @ 50.5 ppm LAST CAL DATE: 09/17/01 MEAN: 28.69 ppm

PPm » pmole/mole % = mole-%

The above analyses were performed in accordance with Procedure G1 of the EPA Traceability Protocol, Report Number
EPA-600/R97/121, dated Seplember 1997,
This cylinder shour[ J{t:be. d if the pressure is less than 150 psig.

WAL L :
ANALYST: ’ / , APPROVED: 2

W~
M.S3.CALHQUN J’ T.MARRIN

The anly liabifity of this company for gas which rauls 10 com:g with this ana!x_ms shall be re r§lacamem or reanalysis thereal by the campany withgut axtra cast.
ANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS

-
o
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SCOTT-MARRIN, INC.

6531 BOX SPRINGS BLVD. e RIVERSIDE, CA 92507 01
TELEPHONE (909) 653-6780 ¢ FAX (909} 653-2430 -2 5 - 9 9

REPORT OF ANALYSIS ﬁyZﬂkﬂ
EPA PROTOCOL GAS MIXTURES
' 023 36 o7 232G
HENG@1
TO: DATE : 21/15/99
DAVID ROSSMAN
HORIZON ENG'G/INFRARED NW
13585 NE WHITAKER WAY
PORTLAND, OR 97230-
CUSTOMER ORDER NUMBER: 2396 : ‘ PAGE 1

OO DL L B P D L D D DL I I 3 2 L I P DI L DL D DL L DL DL I DL D LD DD DD
CONCENTRATION(v/v) REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT +/-EPA UNCERTAINTY STANDARD MAKE , MODEL, 8 /R, DETECTION DATE ANALYSIS DATA

—— o o ——— 2 " i . St S e . e o s e e T e e s S e e . e — o —— — —— ———— . vt e

CYLINDER NO.: CAS3475

Varian Model 1868 81/14/99

Propane /8.61 + .01 ppm CMIS 8/N Hone 21/14/92 8.62 ppm
Cylinder # Flame Ionization 8.60 ppo

Ultrapure Air Balance €C659 Gaa Chromatography 8.62 ppm
Cylinder Pressure: 20@0 psig € 10.11 ppa Laat Cal Date: 81/14/99 Mean: 8.61 ppm

e Ll g vy S L e R L . L W T S S S MR R S N D . S O . S . S L i oy g D B8 oy T A S o S S g T S — . (I T

C—

ppm = umole/mole % = mole-%
The above analyses were performed in accordance with Procedure Gl of the EPA Traceability
Protocol, Report Number EPA-6@0/R$3/224, dated September 1993.
This cylinder ouldjnot be used if the pressure is lesg than 150 psig.

Analyst: ,M Approved:

M.S. Calhoun J.T. Marrin

199

1y liablli f thi 4 hich fails t 1 ich chi 1 15 )

The only 1i Ly o 4 campany for E'FA'NDGAHB (fAL?B‘ha?ﬂ‘b‘r'q GASE.S.IBI\T Xtth.lanMbayrﬂhnﬁcE-ﬁ t or reapalysis thereof by the l 2 V)
compasy vithout eXtrs codt.




6531 BOX SPRINGS BLVD. e RIVERSIDE, CA 92507
TELEPHONE {909) 853-6780 e FAX (S09) 653-2430

s ll' SCOTT-MARRIN, INC.

REPORT OF ANALYSIS
EPA PROTOCOL GAS MIXTURES

‘C—\‘-J

o

HENGO1

S 3
J 552
",r/GJ

TO: paviD ROSSMAN DATE: September 21 2000

HORIZON ENG'G/INFRARED NW
13585 NE WHITAKER WAY
PORTLAND OR 97230

CUSTOMER ORDER NUMBER: 003088

PP D Do P P Pu P e e P s e e e P e P i P e e e A e A e g i e e S e P P e AP D i P P AP P e 5

COMPONENT CONCENTRATION(v/v) REFERENCE ANALYZER EXPIRATION REPLICATE
+ EPA UNCERTAINTY STANDARD  MAKE. MOOEL, SN, DETECTION DATE ANALYSIS DATA
CYLINDER NO: CC49351

- / BOVAR MODEL 922M 05/12/00 09/21/00
Sulfur Dioxide 26.47 + 0.27 ppm GMISR S/N vD92284844 03/01/01 26.38 ppm 26.37 ppm
CYLINDER #: CONTINUCUS 26.49 ppm 26.47 ppm
Nitrogen Balance CCe8759 UV PHOTOMETRY 26.56 ppm 26.55 ppm
CYLINDER PRESSURE: 2000 psig @ 25.64 ppm LAST CAL DATE: 09/08/00 MEAN: 26.47 ppm 26.46 ppm

b
ppm = umole/molae . % = mole-%

The above analyses were performed in accordance with Procedure G1 of the EPA Trageability Pratocct. Repart Number
EPA-600/R93/224, dated September 1993.

Thus cytinder should not be used if the pressure is less than 150 psig.
ANALYST: WW"-‘W APPROVED: /L@f

M. J.MONSON fr.mm

The any ity of s comaany fr a3 whieh 81 ERTFRAAEPLAL AR LIRS RDLNANDR EARIISHA G compsny winout exra cost
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SCOTT-MARRIN, INC.

6531 BOX SPRINGS BLVD. ¢ RIVERSIDE, CA 92507
TELEPHONE (809) 653-6780 ¢ FAX {309} 653-2430

REPORT OF ANAT.YSIS
Z2PA PROTOCOL GAS MIXTURES

AENGEZ
pa ok DATE
David Rogsman
Horizon Prg’c / Infrared NW
13585 NE Whitaker Way
Portlanrd, C° 9723€-
PAGE

CUSTOMER ORDER NUMBER: @@€3329

: @9/13/01

Dl Tt D ] 2 o I 2 D e e e Do 2 D D e, 2 0 D S e, o S D D D D D D 2 I e 0 Do D D e Sk D i S S

CONCENTRATION{ v/v) REFERENCE ANAT.YZER EXPIRATION REPLICATE
COMPOCNENT +/-EPA UNCEZRTAINTY STANDARD MAKE , MODEL ,5/¥,DETECTION DATE ANALYSIS DATA
CYLINDER NC.: CT25763 54
Bovar West Res Model 922 29/94/81 _@9/12/81
Sulfur dioxide 25.27 *+.16 ppm s 8/N 922MB379-1 @1/12/92 15.23 pom  15.14 ppa
- Cyliincer § Contlinucus 15,34 ppm  15.24 zp=m
NXitrogen Balance ££28952 UV Photometry 15.38 pom  15.26 nom
Cylinder Pressure: 2222 psig @ 26.72 ppm Last Cal Date: 98/28/81 Mean: 15.32 ppm 15.21 ppm
cYLINDER NO.: <ccs53842 JG .
Bovar West Res Modal 922 89/84/0)  _@9/12/81
Sulfur dioxide 26,96 +.29 pom GMIS S/N 922M8179-1 93/12/92 26.78 ppm  26.98 pem
Cylindoer # Continuous 27.81 ppm 26.95 pom
Nitrogen Balance ccz9ese UV Photometry 27.87 ppm 27.85 pom
Cylindex Pressure: 2¢2% psig Q 26.72 ppum Last Cal Date: 98/28/01 Mean: 26.95 ppm  26.97 ppm
npm = umole/mole % = mole-%

- above analyses were
Protocol, Rennr:s Yumber IPA-5Q8/R9T/12L,
n

- -y
s TY -

Approved:

J.T. ¥Marrin

e . Tt —

%he only liabilily 3! :iii9 company for gas which falls to cowp.y Witd Tils analysis shall be replacessnt or reanalysis Theceo® by the

corpany Y.LIONT extra coat.

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS

verformed in accordance with Procedure Gl of the EPA Traceability
dated September 1927,
indar s20:ld not he used if the pressure is less
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Environmental Services Laboratory, Inc. £ S L

17400 SW Upper Boaner Ferry Road, Suite 270 + Portland, OR 97224 - (503) 670-8520

December 47, 2001

Nichole Karl

Horizon Engineering
13585 NE Whitaker Way
Portland, OR 97230
TEL: (503) 255-5050
FAX (503) 255-0505

" RE: 1685 Audit/ OSM Audit Samples Order No.: 0111194
Dear Nichole Karl,

Environmental Services Laboratory received 5 samples on 11/26/01 for the analyses presented
in the following report.

The Samples were analyzed for the following tests:
ICP Metals (EPA 6010B)

There were no analytical problems encountered, and all data met laboratory QC criteria, unless
noted in a Case Narrative. Results apply only to the samples analyzed. Reproduction of this
report is permitted only in its entirety, without the written approval of the Laboratory.

The following checked data sections are included in this report, and numbered to indicate total
pages within each report section.

o/ Base Sample Report  « Method Blank Report __Sample Duplicate Report
__Mamx Spike/Matrix Spike Duplicate Report i Laboratory Control Spike/Spike
Duplicate Report __Continuing Calibration Verification Report +Initial Calibration
Venfication Report

[f you have any questions regarding these test results, please feel free to call.

Sincerely,
Leslie Rush M M
Project Manager Technical Review

ANALYTICAL SERVICES FOR THE ENVIRONMENT 126
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Method 12 Compliance Audit Material
(Lead Spiked Aqueous Solution)

REPORTING FORM: 7o be compiated by laboratory

Request Number/Sample Number: M29-0482-01 f AMH2-123 Date Issued: 11108101

Concenlration Level: High

Auditee:

Company:; 0

Address: 0

Atention of; 0 Phone: -
Requestor:
Agency: QR DEQ / NW Region
Address: 20215 SW 4th Ave, Suite 400, Partland, OR 87230

. Auenlio;'I-df: . Jack Hr-erbert o B Phone: {503) 229-5579

Project Name:  Oregon Steel

Mills

Audit Resuits (Resuits in pg/m

Compound

Lead

010

L

Result

44 .7

127
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Method 12 Compliance Audit Material
(Lead Spiked Aqueous Solution)

REPORTING FORM: To be completed by laboratory

Regquest Number/Sample Number: M29-0482-02 / AMM2-122 Date Issued: 11/09/01
Concentration Level:  Medium
Auditee;
Company: 0
. Address: 0
Attention of: 0 Phone:
Requestor:
Agency: OR DEQ / NW Region
Address: 2020 s_w 4th Ave, Suite 400, Portland, OR 97230
Attention of; Jack He;‘ben - | Phone: {503) 229.5579

Project Name: Oregon Steel Mills

Audit Results (Resuits in ug/mL}

Compound - Result
Lead 5.93

110

<)
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Method 12 Compliance Audit Material
(Lead Spiked Filter)

REPORTING FORM: To be completed by laboratory

Request Number/Sample Number: M29-0480-01 / FMH1-109 Date Issued: 11/08/01
Concentration Levei: High
Auditee:
Company: 0
- Address: Q
" Antention of: 0 Phone: .
Requestor:
Agency: OR DEQ / NW Reglon
Address: 2020 SW 4th Ave, Suite 400, Portland, OR 87230
Attention of: ' Jack Herbert ' Phone: (503) 229-5579

Project Name:  Oregon Steel Mills

Audit Results (Results in ug)

Compound Rasult

Lead 288

129
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Method 12 Compliance Audit Material
(Lead Spiked Filter)

REPORTING FORM: To be completed by taboratery

Request Number/Sampie Number: M29-0480-02 / Fil-1590 Date Issued: 11/09/01

Concentration Level:  Medium

Auditee:
Company: 0

. Addresa: 0
Attention of: 0 Phone: -
Requestor:
Agency: OR DEQ / NW Region
Address: 2020 SW 4th Ave, Suite 400, Portland, OR 97230

" Attention of: Jack Herbert ' Phone: (503) 229-5579

Project Name:  Oregon Steel Mills

Audit Results (Results in pg)

Compound Resuit

Lead o4

134
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Environmental Services Laboratory

Date: 07-Dec-0!

CLIENT: Horizon Engineering Chent Samople ID: AMH2-123

Lab Order: 0111194 Tag Number:

Project: 1685 Audit/ OSM Audit Samples Collection Date: 11/21/01

Lab ID: 0111194-01A Matrix: AQUEOCUS

Analyses Recsult Limit Qual Units DF Date Anslyzed

ICP METALS EPA 6010B Analyst: Imr
Lead 497 0.00500 ug/mi 1 12/4i1
Quadifiers: ND - Not Deiccted at the Reporting Limit $ - Spike Recovery outsids accepled recovery limits

o

J - Analyte detected below quantitation limies R - RPD oulside accepted recovery limig 1 3
B - Anaiyie detected in the asgociased Method Blank E - Value above quannunon range
* - Value cxceeds Maximum Contaminant Level {ofs

¥4 99:80 T00Z/TIT~TT
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Environmental Services Laboratory

Date: 07-Dec-01

CLIENT: Horizon Enginecring Cilient Sample FD: AMM?2-122
Lab Order: 0111194 Tag Number:
Project: 1685 Audit/ OSM Audit Samples Coltectign Date: 11/21/01
Lab ID: 0111194-02A Martriz: AQUEQUS
Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA 60108 Analyst: Imr
Lead 5.93 0.00500 vg/ml 1 127401
Qualifters: ND - Not Detected st the Reporting Linut $ - Spike Recovery autside sccepied recavery limits
I - Annlyte detected below quanntation limuts R - RPD outside uccepted recavery limuts
B - Analyt detected in the wssocioted Method Blank E - Value ubove quanniuation range 1 3
*® - Value exceeds Maximum Conaminant Lavel 2of S
oo ¥4 [S:80 TQ02/1T/J1
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Environmental Services Laboratory Date: 07-Dec-0J

CLIENT: Horizon Engineenng Clicnt Sample ID: FMH1-109

Lab Order: 0111194 Tag Number:

Project: 1685 Audit / OSM Audit Samples Collection Date: 11/21/01

Lab 1D: QL1E194-03A Matrix: FILTER

Analyses Resuit Limit Qual Units DF Date Analyzed

ICP METALS EPA 60108 Analyst. Imr

Lead .11 0.500 ug 1 12/3/01
Qulliffer.-.: ND - Not Detezeed at the Reporuing Limit S - Spike Recovery outside accepred recovery limuts

1 - Analyte detected below quantitatian himits R - RPD cutside accepted recovery limits 1 3 -~
B - Analyte detecied in the associated Method Blank E - Value above quantilation rangc
* -« Value exceeds Maximum Conraminant Level lof§

k00 ¥4 LS:80 T00Z/TT.-21




Environmental Services Laboratory Date: 07-Dec-0/

t
1
5 CLIENT: Horizon Engincering Client Sample ID: FIL.1590
; Lab Order: 011194 Tag Number:
Project: 1685 Audit / OSM Audit Sarples Collection Date: 11/21/01
Lab ID: 0111194.03A Matrix: FILTER
Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA 60108 Analyst: Imr
Lead 104 0.500 ug 1 127301
i
]
|
i
' Qualifiers: ND - Not Detected at the Reporung Lierut 5 « Spike Recovery outide accepied recovery limits
I - Analyte detected below quantitation limits R - RPD outside acceptad recovery limigg 1 3 ‘_1
B - Analyte detected in the sszoctated Method Blank E - Value above quannitation range 1
" « Value exceeds Maximum Coataminent Level Jd of.’
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Eavironmental Services Laboratory Date: 07-Dec-G!

CLIENT: Horizon Engineering Client Sample ID: BLANK

Lab Order: 0111194 Tag Number:

Project: 1685 Audit / OSM Audit Samples Collectdon Date: 11/21/01

Lab (D: 0111194.05A Matrix: FILTER

Analyses Resuit Limit Qual Units DF Date Analyzed

ICP METALS _ EPA 60108 Analyst: lmr

Lead 0.540 0.500 ug 1 127301

Qualiliers: ND - Not Detected at the Reporting Limet S - Spike Recovery outside accepted recovery limits
1 - Anulyte detected below guanhtagon Himie R - RPD ouwsde accepied recovery limia
B - Anslyre deteceed in the astociared Method Blank E - Valu¢ above quantitabon range 1 3 5
* - Value exceeds Maximum Contrunant Level Sof§
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Dave Rossman

From: HERBERT.Jack@deq.state.or.us

Sent: Monday, December 17, 2001 6:47 PM

To: info@horizonengineering.com; drossman@harizonengineering.com

Subject: Attn Michelle: Thank you for the info for the Or Steel audit samples. Audit passed.

The lat passed the audit according to the EPA's database response.

Jack Herbert

Source Test Coordinator

Oregon Department of Environmental Quality, Northwest Region
(503)229-5579 . )
(503)223-5265 fax

herbert.jackldeq.state.or.us
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QA/QC Documentation




Quality Assurance/Quality Control Page 1

Introduction The QA procedures outlined in the U. S. Environmental
Protection Agency (EPA) test methods are followed, including procedures,
.equipment specifications, calibrations, sampie extraction and handling,
calcuiations, and performance tolerances. Many of the checks performed have
been cited in the Sampling section of the report text. The results of those checks
are on the applicable field data sheets in the Appendix.

Continuous Analyzer Methods Field crews operate the continuous
analyzers according to the test method requirements, and Horizon's additional
specifications. On site quality control procedures include:

calibrations with EPA Protocol 1 gases or NIST traceable gases

¢ pre-test zero and span checks and linearity test

bias checks (introducing calibration gas as near to the probe tip as
possible)

calibration error (linearity) checks if any analyzer adjustments are made
¢ leak checks on the gas sampling system

» correction of problems that show up as the results of checks

e strip chart recordings for backup to the electronic data acquisition

system

Manual Equipment QC Procedures  On site quality control procedures
include pre- and post-test leak checks on trains and pitot systems. If pre-test
checks indicate problems, the system is fixed and rechecked before starting
testing. If post-test leak checks are not acceptable, the test run is voided and
the run is repeated. Thermocouples and readouts are verified in the field to read
ambient prior to the start of any heating or cooling devices. Nozzles are checked
for nicks or dents and are measured on three diameters twice each year.

Sample Handling Samples taken during testing are handled to prevent
contamination from other runs and ambient conditions. Sample containers are
glass, Teflon™, or polystyrene (filter petri dishes) and are pre-cleaned by the
laboratory and in the Horizon Engineering shop. Sample levels are marked on
containers and are verified by the laboratory. All particulate sample containers
are kept upright and are delivered to the laboratory by Horizon personnel.

wrveses HORIZON ENGINEERING **++** 14:




Quality Assurance/Quality Control V Page 2

Data Processing Personnel performing data processing double-check that
data entry and calculations are correct. Resuits include corrections for field
blanks and analyzer drift. Any abnormal values are verified with testing
personnel and the laboratory, if necessary.

After results are obtained, the data processing supervisor validates the data with
the following actions:
o verify data entry
¢ check for variability within replicate runs
¢ account for variability that is not within performance goals (check the-
method, testing, and operation of the plant)
o verify field quality checks

Equipment Calibrations Periodic calibrations are performed on each piece of
measurement equipment according to manufacturers’ specifications and
applicable test method requirements. The Oregon Department of Environmental
Quality (ODEQ) Source Testing Calibration Requirements sheet is used as a
guideline. Calibrations are performed using primary standard references and
calibration curves where appiicable.

Thermocouples  Thermocouples are calibration checked against an NIST
traceable thermocouple and indicator system every six months at three points.
Thermocouple indicators and temperature controllers are checked using a NIST
traceable signal generator. Readouts are checked over their usable range and
are adjusted if necessary (which is very unusual).

Pitots Every six months, S-type pitots are checked for misalignment,
angles, lengths, and proximity to thermocouples. They are then calibrated in a
wind tunnel at four points against a standard pitot using inclined manometers.
They are examined for dents or distortion before each test. Pitots are protected
with covers during storage and handiing until they are ready to be inserted in the

sample ports.

rerertt HORIZON ENGINEERING ******




Quality Assurance/Quality Control Page 3

Dry Gas Meters  Dry gas meters used in the manual sampling trains are
calibrated at five rates using a standard dry gas meter that is never taken into
the field. The standard meter is calibration verified by the Northwest Natural Gas
meter shop once every year. Dry gas meters are post-test calibrated with
documentation provided in test reports.

High Volume Sampler Orifice The orifice for the High Volume sampler
is calibrated annually against a positive displacement (Roots type) flow meter,

two or more trials at six flow rates. The Roots meter came with a manufacturer’s
calibration curve and has been calibration checked by the Northwest Natural Gas

meter shop.

e HORIZON ENGINEERING ™ *
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Correspondence
Source Test Plan and Correspondence




10:_&2C < R :
DEPT: /; \
HFP FAX
“ €o: OSM FROM: Nichsle Karl
%?ﬁ"i‘% ax: B5D3 ~34¢ -ST118 DATE: \O/,W/O(
i1
HORIZON 13585 NE Whitaker Way « Portland, OR 97230 -
ENG'NEERINLE? . Phone (503) 255-5050 « Fax (503) é55-0505
www.horizonengineering.com
SN
October 15, 2001 gl
' _,\'{/;Jk]:
Mr. Jack Herbert _ 0 i,
Oregon Department of Environmental Quality G BTN
2020 SW 4" Suite #400 \</{'/\
Portland, OR 97201-4987 —

Re: Source Testing: Oregon Steel Mills :
14400 N Rivergate Boulevard
Portland, Oregon 97203

This correspondence is notice that Horizon Engineering is to do source testing
for the above-referenced facility, scheduled for November 5 through 8, 2001.
This will serve as the Source Test Plan unless changes are requested prior to
the start of testing. '

1. Source(s) to be Tested: ICA Baghouse (EAF) System and Reheat Furnace.

2. Purpose of the Testing: Compliance with Title V Permit No. 26-1865
conditions 37,38, and 39.

3. Source Description: 16-compartment baghouse controlling particulate
emissions from the EAF.

4. Pollutants to be Tested: Particulate, CO, NO,, SQ,, VOC, Lead and
Opacity.

5. Test Methods to be Used: Testing will be conducted in accordance with
EPA Methods in Title 40 Code of Federal Regulations Part 60 (40 CFR 60),
Appendix A, July 1, 1999; and Oregon Department of Environmental Quality
(ODEQ) methods in Source Sampling Manual Volume 1, January 1992.

Source: ICA Baghouse (EAF system)

Inlet tests:

Flow Rate: EPA Methods 1 and 2 (at BH inlet, twice on test day)

CO, and O,: EPA Method 3A (NDIR and paramagnetic analyzers)

 Moisture: ODEQ Method 4 (wet bulb and dry bulb temperatures, inlet)

S0, EPA Method 6C (non-dispersive ultraviolet analyzer)

NOy: EPA Method 7E (chemiluminescent analyzer)

CO: EPA Method 10 (gas filter correlation analyzer)

VOC: EPA Method 26A, (heated sample line and two analyzers,
one with simultaneous VOC “cutter” for back-out of CH,
content)

-
o

Air Pollution Emission Testing e Infrared Inspections e Mechanical Engineering




Jack Herbert, Oregon DEQ, October 15, 2001 2

Qutlet tests:

Flow Rate: EPA Methods 1 and 2 (at each compartment, as done in
past)

Particulate: ODEQ Method 8 (High Volume sampler)

Lead: Analysis of M-8 catch, with audit sample analysis (3
expected)

Opacity: EPA Method 9 (six minutes per test)

Source: Reheat Furnace

Flow Rate: EPA Methods 1 and 2 (traversing)
Fiow Rate: EPA Method 19 (gas fuel meter and O, in exhaust)
CO, and O, EPA Method 3A (NDIR and paramagnetic analyzers) \o 2
~ Moisture: EPA Method 4 (impinger train, traversing) X oﬂ _,J

NOy: EPA Method 7E (chemiluminescent analyzer) Ao S
CO: EPA Method 10 (gas filter correlation analyzer) — C
VOC: EPA Method 25A, (heated sample line and two analyzers,

one with simultaneous VOC “cutter” for back-out of CH,

content)

6. Continuous Analyzer Data Recording: Data acquisition system (DAS) with
strip chart records as backup. Either 10-second data points or one-minute
averages of one-second readings are logged. Run averages, the graphic
outputs from the DAS, annotated strip charts, and a few minutes of manually
recorded data will be included in the test reports.

7. Continuous Analyzer Gas Sampling: Fixed point in the baghouse inlet.
Reheat gas sampling probes will be traversed with the moisture probe.

8. Quality Assurance /Quality Control (QA/QC): Documentation of the
procedures and results will be presented in the source test report for review.
This documentation will include at least the foilowing:

Continuous Analyzer QC Procedures: Field crews will operate the analyzers
according to the manufacturer's specification, the test method's requirements,
and Horizon's additional specifications. On-site quality control procedures
include:

e daily calibration (zero and span) and calibration error (linearity) checks

e pre- and post-test zero bias and span bias checks

e checks performed with EPA Protocol 1 or NIST traceable gases

e data acquisition systems record 10-second data points or one-minute

averages of one second readings
e strip chart recordings
¢ manual readings for a few minutes

Manual Equipment QC Procedures; Operators will perform pre- and post-test
leak checks on the sampling system and pitot lines. Thermocouple systems
are checked for ambient temperature before heaters are started. Nozzles
and pitots are inspected for nicks or dents before each test. Pre- and post-
test calibrations on the meter boxes will be included with the report, along
with semi-annual calibrations on the pitots, thermocouples, and nozzles.
Blank reagents (water, acetone and filter} are submitted to the laboratory with

reerexe HORIZON ENGINEERING *******




Jack Herbert, Oregon DEQ, October 15, 2001 3

11.Horizon Engrg. Contacts:

the sampies. Liquid levels are marked on sample jars in the field and are
verified by the laboratory.

Laboratory QC Procedures: EPA audit samples for lead will be analyzed with
the field samples if they are provided by ODEQ prior to when samples are
submitted to the laboratories. The laboratory will perform normal laboratory
QC procedures. The laboratory will follow EPA Method 12 with special
attention to sections 11.2.1: digestion of complete filter, 11.2.4 and 11.2.5:
field blanks, one solvent and two filters, 11.4.1: sample concentrations
brought into the linear analytical range, and 11.5: a single spike, method-of-
standard-additions recovery check. Also the particulate filter tare weights will
be weighed to a constant weight and the records submitted with the final

report.

. Number of Sampling Replicates and their Duration: Three test runs of at
least two heats each are to be made on the baghouse. Three test runs of at
least one hour each are to be made on the reheat furnace exhaust. In no
case will sampling replicates be separated by twenty-four (24) or more hours
unless prior authorization is granted by the Department.

-10.Reporting Units for Results: Particulate — gr/dscf, Ib/hr, and Ib/ton cold
charge. Gases — ppmv, Ib/hr, and ib/ton cold charge.

David Rossman or
Michael Eisele
(503) 255-5050

Fax
12.Source Site Personnel:
Fax

13.Regulatory Contacts:

(503) 255-0505

Debbie Deetz Silva
(503) 978-6044
(503) 240-5775

Jack Herbert
(503) 229-5579

Fax {503) 229-5265 \)‘f <
< o
14. Applicable Process/Production Information: Process operating data and e “.: ‘p\‘;’_

production information that characterizes the source operation is considered . 22 »\},
to be: Heat charge weights and materials, tap weights and materials, heat -\
times. Process information is normally gathered by the Source-site personnel

and provided to Horizon for inclusion in the report.

The sources must operate at normal maximum rates or other rates that may
be specified in the Title V Permit. Rates not in agreement with those
stipulated in the Permit can result in test rejection for application to determine
compliance or emission factor verification. Imposed process limitations could
also result from atypical rates.

15. Control Device Operating Parameters: Baghouse pressure drops.

16. Opacity Readings to be Taken By:

Horizon Engineering

17.Certified Plume Evaluator: Yes(x) No() NA()

ceeree* HORIZON ENGINEERING *******




Jack Herbert, Oregon DEQ, October 15, 2001 4

18.Other Considerations, including sampling site configurations, equipment
limitations, special methods, etc.:

Particulate: Each Oregon Method 8 test shall encompass two complete heat
cycles with samples collected for 5 minutes from as many as possible of the
16 compartments. The next test shall begin in the next compartment after the
final compartment sampled in the previous test. Particulate is to be sampled
in the gas stream above the bags in the slot shaped area where gas flows up
and toward the center of the baghouse. This allows the sampler nozzle to be
inserted through ports in the ceiling of the breezeway at the top of the
baghouse. As in the past, sampling will be isokinetic at a single point at the
outlet of each compartment.

Flow Rate Measurements: Velocities will be measured at five points through
each port, giving 5 velocities per compartment, 80 points for the baghouse.
Velocity pressure determinations will be by use of an S-type pitot and a
micro-manometer. Past testing has shown that traversing this single port
adequately characterizes the outlet flow rate.

Gaseous Pollutant Measurements: Gas analyzer readings at the baghouse
inlet will be continuous through all of the M-8 tests with calibrations only at
the beginning and end of the test day. Instrument drift may exceed normal
run allowances for the entire period. Instrument results will be corrected for

drift.

Timing: The testers will synchronize their watches to record times in sync
with the OSM heat log in the arc furnace control pulpit.

19. Administrative: Unless notified prior to the start of testing, this test plan is
considered approved for compliance testing of this source. A letter
acknowledging receipt of this plan and agreement on the content (or changes

as necessary) would be appreciated.
The Department will be notified of any changes in source test plans prior to

testing. It is recognized that significant changes not acknowledged, which could
affect accuracy and reliability of the results, could result in test report rejection.

Source test reports will be prepared by Horizon Engineering and will include all
results and example calculations, field sampling and data reduction procedures,
laboratory analysis reports, and QA/QC documentation. Source test reports will
be submitted to you within 45 days of the completion of the field work, unless
another deadline has been stipulated. Oregon Steel Mills will send two (2)
copies of the completed Source Test Report to you at the address above.

Any questions or comments relating to this test plan should be directed to me.

Sincerely,

' ’3
David R. Rossman, P. E.

cc: - Debbie Deetz Silva, Oregon Steel Mills

et HORIZON ENGINEERING ™+
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November 5, 2001

Mr. Jack Herbert

Oregon Department of Environmental Quality
Northwestern Region — Portland Office

2020 SW 4™ Avenue, Suite 400

Portland, OR 97201-4987

Dear Mr. Herbert,

This correspondence is to notify you that the Source Testing for the Reheat
Furnace at Oregon Steel Mills has been postponed due to technical difficulties.
Testing on the Baghouse will be as scheduled with set-up on Tuesday,
Novemnber 6 and testing on Wednesday, November 7. Testing on the Reheat
Furnace scheduled for November 8, will now take place on a date yet to be
determined. ODEQ will be notified once the testing has been rescheduled. If
you have any questions or concerns about these arrangements please feel free
to call me. Thank you for your time.

Sincerely,

Mihsle Ken

Nichole Karl,
Project Coordinator

cc: Debbie Dietz Silva, Oregon Steel Mills

Air Pollution Emission Testing e Infrared Inspections e Mechanical Engineering
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Attn: Debbie Deetz Silva

TTY (5 -5471
PO Box 2760 72 - (509) 229-54
Portland, Oregon 97208 09

~
Horizon Engineering 0 7
Attn: David R Rossman and C David Bagwell
13585 NE Whitaker Way
Portland, Oregon 97230
Re: AQ Multnomah County
Title V Permit No 26-1865
Qregon Stee! Mills _
Source-test plan for electric-arc and
ladle-metallurgy furnaces' annual
baghouse test for emission-factor
verification and PM and SO,
concentrations’ compliance

Dear Ms Silva and Messrs Rossman and Bagwell:

On October 16, 2001, | received your test plan for Oregon Steel Mills’ ICA baghouse’s-
and reheat furnace’s emissions. The baghouse test will' measure particulate, lead, and
visible emissions from the baghouse and carbon-monoxide (CO), nitrogen-oxide (NO,),
sulfur-dioxide (SO3), and volatile-organic-compound (VOC) emissions in the baghouse
inlet.  You will calculate emission factors based on cold charges to the electric-arc
furnace. You will test compliance of filterable-particulate and sulfur-dioxide
concentrations. You plan to test on November 7, 2001.

Oregon Steel Mills' Title V Operating Permit Conditions require annual emissions tests:

37.Verity emission factors for filterable particulate matter, lead, carbon monoxide,
nitrogen oxirles, and volatile organic compounds.

38.Measure filterable particulate grain loading.
39. Measure sulfur-dioxide concentrations, at least during the permit’s first two years.
| approve your test plan for the baghouse with these conditions:

1. Tell me the lead sample solutions’ volumes for analysis. | will then order audit
samples. Send only filter audit samples with field samples for particulate-analysis.

2. Use analyzer ranges and calibrations corresponding to expected measurements.

Check most measurement levels with non-zero calibration gases. December 2000
results suggest about 50, 150, and 500 ppm CO, 5 to 10 and 20 to 50 ppm NO,, 2 to

149

DEQ-1




Debbie Deetz Silva, David R Rossman, and C David Bagwelt
November 6, 2001
Page 2

5and 7 to 15 ppm SO,, and 1 to 3, 3 to 8, and 8 to 30 ppm propane.
3. Check non-VOC analyzers for interferences. Sections 6.2 in EPA Methods 3A and
7E require doing so before first field use and whenever you change analyzers in

ways that could affect interference responses. Follow Section 5.4 in Method 20.
Document in all test reports.

4. Oregon Method 8 requires two blank filters.

5. The laboratory performing lead analyses should identify the digestion, analytical, and
quality-control procedures that they follow and record the analytical sample volumes.

6. Have the Iaboratdries read and perform the guality control in Section 8 in your plan.

7. In the future, send laboratory quality-assurance plans with test plans. See 40 CFR
63.7(c). List quality-control procedures and their frequency.

8. Oregon Steel Mills is to document any significant furnace production delays.

9. Oregon Steel Mills is to send me one (1) test report within seventy-five (75) days
after testing.

Please call me at 503-229-5579 if you have questions or change the test schedule or
plan. My fax number is 229-5265. Herbert.jack@deq.state.or.us is my email address.

Sincerely,

ah fotesd
Jack Herbert
Source Testing Coordinator

JHH

c: Greg Grunow:NWR






