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1. CERTIFICATIONS

1.1 Test Team Leader

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

Name: C. David Bagwell

Signature < . ;»L%Al Date 2// 5/‘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.

Signaturew Date 'L/\?— /b ¢
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Oregon Steel Mills, Portland, Oregon, Electric Arc Furnace Baghouse, 5
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2. INTRODUCTION
2.1 Client: Oregon Steel Mills
2.2 Physical Location: 14400 N. Rivergate Blvd., Portland, OR 97208

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

24 TestlLog
Test Date Source Name Pollutants
December 27, 2000 Electric Arc Furnace  Particulate, CO, NO,, SO,, VOC,

Baghouse Lead and Opacity

2.5 Test Purpose: Emission factor verification as required by Title V
Permit No. 26-1865 issued by the Oregon Department of Environmental
Quality (ODEQ).

2.6 Background Information: None.

2.7 Participants
Horizon Personnel:
C. David Bagwell, Team Leader
Brian T. Fallon, Field Technician
Michael J. Eisele, Field Technician
Tim J. Hertel, Field Technician
Michael E. Wallace, QA/QC Officer
David R. Rossman, P.E., Report Review
Michele R. Kinney, Technical Writer
Test Arranged by: Debbie Deetz Silva, Oregon Steel Mills
Test Plan Sent to: Jack Herbert, ODEQ.

worr HORIZON ENGINEERING




Oregon Steel Mills, Portland, Oregon, Electric Arc Furnace Baghouse,

December 27, 2000

3. SUMMARY OF RESULTS

3.1 Table(s) of Results

Table 1

Particulate and Lead Test Results
Test Date: December 27, 2000

Units Run1 Run 2 Run 3
Start Time 11:39 13:18 14:55
End Time 13:16 14.52 16:29
Sampling Time min 80 82 80
Sampling Results
Particulate Conc.(Actual) gr/iscfd 0.00038 0.00054  0.00031
Particulate Rate Ib/hr 1.5 2.0 1.2
Based on Cold Charge Ibfton  0.0093 0.0161 0.0089
Sample Volume dscf 2,276 2,082 2,247
Sample Weight, Total mg 55.3 73.4 445
Percent Isokinetic % 98 99 99
Lead Rate Ib/hr 0.026 0.046 0.024
Based on Cold Charge Ib/ton  0.00015  0.00037  0.00017
% of Total Particulate % 1.67 2.33 1.91
Opacity % 0 0 0
Source Parameters
Inlet Flow Rate dscf/min
Outlet Flow Rate dscf/min 477,000 426,000 473,000
Inlet Velocity ft/min
QOutlet Velocity f/min 656 599 668
Temperature, Outlet °F 160 171 180
Process Data
Cold Charge Production tons/hr 166 124 139
Baghouse Press. Drop, Avg. inH,0 5.2 5.1 5.5

Ahrded ok kb HORIZON ENGINEER'NG La Al & 2 2 )

Average

81

0.00041
1.6
0.0114
2,202
57.8

99
0.032
0.00023
1.97

0

410,000
459,000
5,650
641

170

141
53




Oregon Steel Mills, Portland, Oregon, Electric Arc Furnace Baghouse,

December 27, 2000

Test Date: December 27, 2000

Start Time
End Time
Sampling Time
Sampling Results
0,
CO,
CO Concentration
Rate
Based on Cold Charge
NO, Concentration
Rate
Based on Cold Charge
SO, Concentration
Rate
Based on Cold Charge
TGOC Concentration
Rate
Based on Cold Charge
TGNMOC  Concentration
Rate
Based on Cold Charge

Table 2
Gaseous Emissions Test Results

Units

min

%

%
ppmv
Ib/hr
Ib/ton
PpmMv
Ib/hr
ib/ton
ppmv
Ib/hr
Ib/ton
ppmv
ib/hr
Ib/ton
ppmv
Ib/hr
Ib/ton

Run 1
11:39
13:16
80

205
0.4
126
225
1.36
8
223
0.14

16.8
0.10
16

12.4
0.08

3.2 Description of Collected Samples:
See Blank Correction and Rinse Allocation in Appendix.

Run 2
13:18
14:52
82

20.4
0.5
76
136
1.09

25.0
0.20

11.1
0.09
10
7.8
0.06

Run 3
14:55
16:29
80

20.4
0.5
97
174
1.25
11
33.0
024

11.4
0.08

58
0.04

Average

81

20.4
0.5
100
178
1.23

26.8
0.19

13.1
0.09
11
8.7
0.06
27
1.7
0.01°

! Total Gaseous Non-Methane Organic Compounds (TGNMOC) numbers were figured using the
VOC Methane component of 80.2% from the Qctober 20, 1998 testing.
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Oregon Steel Mills, Portland, Oregon, Electric Arc Furnace Baghouse, 8
December 27, 2000

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 Method 5 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 0.42
Meter Gauge Pressure Pm 0.42
Atmospheric Pressure Patm 0.21
Dry Molecular Weight Md 0.42
Moisture Content Bws {Absolute) 1.1
Differential Pressure Head AP 10.0
Crifice Pressure Differential AH 5.0
Pitot Tube Coefficient Cp 24
Orifice Meter Coefficient Km 1.5
Diameter of Probe Nozzle Dn 0.80

QA procedures outlined in the test methods are followed, including
procedures, equipment specifications, calibrations, sample recovery and
handling, calculations and performance tolerances. Many of the checks
performed have been noted on the Field Data Sheets.

Three audit samples (two liquid samples and one filter sample), prepared
by EPA in accordance with Method 12 and provided to Jack Herbert of
ODEQ, were submitted to the particulate analysis laboratory (Antech)
along with the filter and acetone samples collected during the source test.
The particulate analysis laboratory is responsible for drying and weighing
of the samples prior to Environmental Services Laboratory (ESL)
performing the lead analysis. Following the instructions from ODEQ, the
two sealed liquid audit samples were also opened and dried along with the
source test and audit filter samples. It should be noted that EPA

voweeer HORIZON ENGINEERING *******




Oregon Steel Mills, Portland, Oregon, Electric Arc Furnace Baghouse, 9
December 27, 2000

tnstructions with the audit samples do not specify any drying of the audit
samples prior to analysis.

From the particulate analysis laboratory, the samples were submitted to
ESL for lead analysis. Mt is Horizon’s understanding that ESL re-dissolved
the samples with nitric acid and analyzed for lead content consistent with
EPA lead analysis methods.

On January 25, 2001, Horizon Engineering notified Jack Herbert via e-mail
of the audit sample lab results. Horizon has been not informed of the
actual EPA audit sample values. According to Mr. Herbert, two of the
three audit samples (the spiked filter and one of the liquid samples) were
acceptable and within the Method 29 allowed range of plus or minus 25%.
The remaining liquid audit sample was outside that range.

The audit sampie lab results are in the Calibration Information section of

the Appendix.

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 "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.

wewverr HORIZON ENGINEERING *******




Oregon Steei Mills, Portland, Oregon, Electric Arc Furnace Baghouse, 10
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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 molten 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.

Meets EPA M-1 Criteria: No.

4.4 Process & Controi Equipment Flow Diagram: See Process-
Sampling Equipment Flow Diagram in Appendix

4.5 Operating Parameters: See Production/Process Data section of Appendix

4.6 Process Startups/Shutdowns or Other Operational Changes
During Tests: The process was continuous during testing.

wererr HORIZON ENGINEERING *******




Oregon Steel Mills, Portland, Oregon, Electric Arc Furnace Baghouse, 11
December 27, 2000 '

5. SAMPLING AND ANALYTICAL PROCEDURES
5.1 Sampling Procedures

5.1.1 Sampling and Analytical Methods

Flow Rate: EPA Methods 1 and 2 (S-type pitot flow traverses)

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

Moisture: ODEQ Method 4 (psychrometry — wet bulb / dry bulb)

Particulate; ODEQ Method 8 (High Volume sampler)

Lead: Analysis of the filters and sampler residue for lead.
Residue allocated to the runs according to Method 8
procedure 11.2.1. Analysis by EPA 6010 (ICP).

SO, EPA Method 6C (non-dispersive ultraviolet analyzer)
NO,: EPA Method 7E (chemiluminescent analyzer)
CO: EPA Method 10 (gas filter correlation analyzer)

VOC as total gaseous organic compounds (TGOC) by EPA Method 25A,
(heated flame ionization analyzer and sample line)
Opacity: EPA Method 9 (six minutes per run)

5.1.2 Sample Analysis

Analyte Laboratory

Particulate and Audit Sample- Antech

volume determination

Lead and Audit Samples Environmental Services
Laboratory
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Oregon Steel Mills, Portland, Oregon, Electric Arc Furnace Baghouse,
December 27, 2000

5.2 Sampling Train Diagrams

Figure 1
EPA Methods 3A, 6C, 7E & 10 Analyzer Sample System Diagram
Stainless
Steel Teflon

PrcIre
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Figure 2
EPA Method 25A VOC Analyzer Sample System Diagram
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Oregon Steel Mills, Portiand, Oregon, Electric Arc Furnace Baghouse, 13
December 27, 2000

5.3 Horizon Test Equipment

5.3.1 Manual Methods

Equipment Name Equipment ldentification

Hi Volume Orifice Horizon No. 1192

Manometer Shortridge Manometers No. 1 & 2
Pitots and Thermocouples 11-S, 14-5§1

Magnehelic Gauge 0-1F (orifice AH)

Barometer Test Van Il

5.3.2 Continuous Analyzers and Methods )

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

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

CO Thermo Env 48 0-1000 ppm Gas Filter Correlation 10
TGOC J.UM. VE-7 0-100 ppm  Flame lonization 25A

NO, Thermo Env 42C 0-250 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 Cooler

Data Logger: Keithley

Sampling: TGOC.

Probe: Stainless

Conditioning:_ none

Sample Line(s): Teflon (heated)

Pump: heated, internal to analyzer

Data Logger: Keithley

wexervr HORIZON ENGINEERING *******
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6. DISCUSSION

The results of the testing should be valid in all respects. All quality assurance
checks including leak checks, instrument checks and cailibrations, were within

method-allowable tolerances.

As mentioned in Section 3.3, two of the three EPA audit samples were acceptable
and with-in the Method 29 allowed range of plus or minus 25%. The third audit
sample that was not in the acceptable range, was rechecked by the laboratory for
all dilution and QA procedures. Prior to Environmental Services Laboratory
receiving the audit samples, per Jack Herbert of ODEQ's request, the two liquid
audit samples were evaporated to dryness along with the particulate samples.
Antech reported the audit-solution volume upon submitting the samples to ESL

for lead analysis.

The VOC values reported in this work are total gaseous organic compounds
(TGOC) and include methane, which is not a VOC, in the value. It is likely that a
high fraction of the total is methane because it is used for heat in the furnace.

ot HORIZON ENGINEERING  *******
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Nomenclature

IConstants Value Units Defigitlon Ref
Pxd( 1) 2952126 nHy Sundard Pressure CRC
Pnid(2) 211622 Ibf /A CRC
Tad 52747 "R Standard Temporaniro CRC
R 1545.33 1t tbf 7 bmal *R Ideal Gas Constant CRC
MWatm 28.965 Ibm / Ibmole Atmospheric (10946 %02, 0.033% CO2, Balance N2+As)
MWwe 12011 Ibm / ibmole Carbon CRC
MWceo 28.010 Ibm / lbmole Carbon Monoxide CRC
MWeg2 44010 Ibm / Ibmole Carbon Dioxide CRC
MWh2o 18.015 tom / Ibmale Water CRC
MWno2 46 006 Iben / ibmole Niwrogen Dioxide CRC
MWo2 31.999 tbm / lomale Oxygen CRC
MWso2 64.063 Ibm / Ibmole Sulfuz Dioxida CRC
MWn2+ar 28.154 1bm / Ibmole {Balance with 98 32% N2 & 1.18% Ar)  Emixsion balance
Ci 385.3211 4/ ibmol 1deal Gas Constan @ Standard Conditions
Cc2 816.5455 inHg in *R f* Isckentics unita
Kp 51294 A/ min [ { inHg lbm/mole )/ (*R inH20 ) ] *% Pitot tube consunt Ref2.5.1
Symbol Units Definition Calculating Equation or Source of Data EPA
As ind Area, Siack
An it Area, Noule
Bws % Moisture, % Stack gas { 100 Vuqmd} /[ Vwisd+Vm{sid) ]] Eq.5-3
C ppmy-C Carbon (General Reporting Basis for Organics)
Cl f3/bmol Gas Consant (@ Standard Conditions [RTud/Psdi2) )
2 inHg in% *R f? [14,400 Psd/Ted ]
Cd Ibm-GAS / MMdsc{ Mass of gas per unit volume {Cgas MWgaa /C1)
cg gr/dscf Grain Loading, Actual [ 15.432 mn / Vm(red} 1,000 ) Eq. 5-6
cg @ X%C02  gr/dscf Grain Loading Corrected to X% Carbon Dicxide [ X%/CO2%}
cg @ X%02 gridscf Grain Loading Corrected w0 X% Oxygen [ (20.946-X) / (20.946-02) ]
Cgas ppmv, % Gas Concentration, (Corrected)
Cgas @ X%CO2 ppmv Gus Concentration Corvection to X% Carbon Dioxide | X% / CO2% )
Cgas @ X%02 ppmv Gas Concentrxtion Cormection o X% Oxygen [ (20 546-X%) / (20.946-02%) )
cO ppmv Carbon Monoxide
Co ft Outer Cirncumference of Circular Stack
Ci ft Inner Circumference of Circular Stack
CO2 % Carbon Dioxide
Cp Pitot rube coefficient
Ct Ib/hr Puarticulate Mass Emissions [ 50 cg Gsd/ 7,000 ]
dH in H20 Pressure differential across orifice
Dn in Diameter, Nozzle
dp™¥s Aversge square roct of velocity pressure
Ds in Dinmetey, Stack
E Ib / MMBtu Pollutant Emission Rate Cgas Fd MWgas ( 20.946 /( 20.946-02 } ) /( 1,000,000 C1)
Fd dscf/ MMBtu F Factor for Various Fucls Table 19-1
I Ye Percent [sokinetic [ €2 Ta{abs) Vem(sd) / {v1 Ps iz Ao ) ] Eq. 5-8*
Md {bm / Ibmole Molecular weight, Dry Stack Gas [ (1-%02-%CO2NMWn2 +ar %02 MWoIH{WCOZ MWeo2) ] Eq. 3-1*
mfg Mole fraction of dry stack gas [ 1-Bwa/100 ] :
Mgas lbm/hr Gaseous Mass Emisisons [ 60 Cgas(ppenv) MW Ps2d(2) Qed 71,000,000 R Tad ]
mn mg Particulate 1ab sample weight .
Ms lbm / Ibmole Molecular weight, Wet Stack [ Md mfig *MWh2o (1-mfg) ] Eq. 2-5
MW Ibm / lbmole Molecuiar Weight
NG2 ppmv-NO2 Nitrogen Dioxide { General Reporting Basis for NOx)
NOx ppmyv-NQO2 Nitrogen Oxides (Reported as NOZ}
Q2 % Cxygen
OPC % Opacity
Pbar in Hg Pressure, Barometric
Pg in H20 Pressure, Static Stack
Po in Hg Pressure, Absolule across Orilice [ Pbar +dH /13 5950 |
Ps in Hg Pressure, Absolute Stack { Pbar + Pg/ 13.5951 ] Eq. 2-6*
Qa acf/min Volumetric Flowrate, Actusl [Asvs/144])
Qsd dscf/min Volumetric Flowrate, Dry Standard [ Qa Tud mfg Pa ]/ [ Pstck(1) T(abs) | Eq 2-10*
Rf MMBrwhr 1,000,000 Mgas (20.946-02) ]/ Cd Fd 20.546 ]
sO2 ppmv-502 Sulfur Dioxide
t in Wall thickness of a stack or duct
TGOC ppmv-C Total Gaseous Organic Concentration (Reported s C)
Tm °F Temperature, Dry yas meter
Tm(abs) R Temperature, Absolute Dry Meter [Tm + 45967 )
Ts °F Temperature, Stack gas
Ts(abs) R Temperature, Absolute Susck yas [Ts+ 45947
Vie mi Volume of condensed water
vm def Volume, Gas sample
vm(std) dset Volume, Dry standard gas sample [Y VmTad Po V[ Pstd(1) Tm{abs}] Eq. 5-1
Vs fpm Velocity, Stack gas Kp Cp dp™ [ Tstaba)/ (Ps Ma} | 4 Eq. 2-9*
Vw(std) scf Volume, Waisr Vapor 0.04707 Vie Eq. 5-2 "
Y Dry gas meter calibration factor Fig. 5.6 1 5
5] min Time, Total ample
* Based on squation

07/28/2000 14:49
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EPA Drift Equations:
» Method 3A: Oxygen and Carbon Dioxide

Cgm - (Cma - Caa)(c - Cm) + Cma (Eq 3A-1)
(C,-C,)
o Method 6C: Sulfur Dioxide
C_ (C-C)
——ma*” " ~o’ where C,,= 0 (Eq. 6C-1)

gas— (c, -C,)
¢ Method 7E: Nitrogen Oxides, Section 8§ of Method 7E states; “Follow Section 8 of Method 6C (Eq.

6C-1)"
¢« Method 10: Carbon Monoxide, the EPA does not cutrently address Gas Filter Correlation instruments,

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

for drift although there are established limits.

Horizon Engineering Drift Correction Equations:

=(Cid_zx)(cma—coa) S _Cmf_c""')a;‘—yéi)_,_c
as _ x - _ mi
5 Sy =2 (Tor = Tei)
S A S Sk L ezl
x oi x ts
(T = Tei) 2
EPA Definition Horizon
Con Effluent gas concentrat.ion, dry basis Chas
Cia Actual upscale calibration gas concentration Coa
C. Actual zero/low calibration gas concentration C.
C, Average of initial and final system upscale calibration bias responses
Initial systemn upscale calibration bias response Coi
Final system upscale calibration bias response Cor
C, Average of initial and final system zero/low calibration bias responses
Initial system zero/low calibration btas response C,
Cof

Final system zero/low calibration bias response
C Average gas concentration indicated by gas analyzer, dry basis Cy

Starting test time T,
Ending test time T
Initial system bias calibration respense time T,
Final system bias calibration response time T,
Mid-point of test time or gas sampling interval to be analyzed T,
Approximate upscale response at mid-point test time 5,
Approximate zero/low response at mid-point test time Z,

Notes or exceplions:

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 hydrocarbons.
or propane the response is | to | molecule while methane is 1.037 to 1 molecule. We correct for the instrument’s

“over response” to methane.

Air Pollution Emission Testing e Infrared Inspections ¢ Mechanical Engineering
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Particulate and Lead Emissons

Plant Oregon Steel Mills File osmi5le
Source ICA Baghouse-EAF Tester MJE/BTF/TIHACDB
Date 27-Dec-2000 Analysis’QA MJEMEW
Rund 1 Wimg) 2518 Srack Area As= Hes s soft Mal Wi Drv Md= ¥t molwt
Poinis Lead (mg) 0.923 Stack Temp, Tdb= 55 °F Mol Wt. Wet Ms=~ 28 ud molwt
) Stack Temp. Twb= 93 °F Barometeric Pb= 30.49 in H20
Hivol I SN# 1192 Moisture bws= 288 % Static Pres. Pstat= 0.03 in H20
Orifice A= 47.9956 Nozzle Dia. Dn= 3109 in Stack Pres. Ps= 29.60 in Hg
Constants B= 0.4623 Nozzle Area An= 7.59 sqin Pitot Cp= 0.7802
Velocity  Velocty Orifice Pressure Temp Temp Time Rate Volume Volume
Compartment Pressure in H20 in H20 (F) (F) min cfm cuft cuft
TIME POINT dP Vs dHo dHo Orifice Stack Standard Standard Orifice
o [ pt inH20 fpm Calc Act Tor Tso t Q@68°F (068°F @Tor
1:39
0 [ 1 3 0.0462 1219 0.4849 0.4700 96.0 140.0 50 33.05 165.3 i74.0
1 [ 2 3 0.0374 6493 0.3956 0.3900 108.0 138.0 30 30.02 150.1 161.5
R i 3 3 0.0361 652.2 0.3636 0.3700 109.0 165.0 50 29.28 146.4 157.3
| 4 3 0.0436 719.6 04561 0.4300 127.0 170.0 50 30.94 154.7 172.0
1 5 3 0.0439 7572 05209 0.5000 1240 i62.0 50 31325 166.2 183.9
0 [ i 0.0325 622.3 0.3269 0.3200 130.0 172.0 50 27.14 135.7 149.1
2 ? 3 0.0430 709.0 0.4627 0.4400 134.0 1640.0 30 3110 155.5 1749
1 8 3 0.0133 3917 0.1285 0.1200 122.0 155.0 5.0 17.22 86.1 949
1 9 3 0.0397 £86.1 0.3953 0.3900 102.0 169.0 50 30.17 1509 160.6
0 10 3 0.0452 735.0 0.4542 0.4500 106.0 174.0 50 32.13 160.7 172.2
2 11 3 0.0269 5544 0.2750 0.2600 1120 146.0 50 24.81 1241 134.4
0 13 3 0.0382 666.1 .3947 0.3600 1120 156.0 5.0 28.84 1442 156.2
2 14 3 0.0395 680.6 04022 0.3800 108.0 162.0 50 29.67 1483 159.6
1 5 3 0.0336 624.7 03412 0.4000 108.0 156.0 5.0 30.38 151.9 1634
k] 16 3 0.0257 5476 0.2576 0.3300 116.0 159.0 50 27.61 138.1 150.6
1 13 | k] 0.0499 769.2 0.5188 0.2500 116.0 169.0 5.0 24.29 1214 132.5
Time weighting used in averaging. => 6556 0.3861 0.3663 113.8 159.6 80.00 28.74 2.299.5 2,497.6
Run#¥ i 2 3 Average
Sample Volume V@68 (Pv29.92)1-bws/100) dscf vd 22758 2,082.0 2,246.7 22015
Total Flowrate Oultet Flow dscf/min Qsd 476,850 426,494 472 546 458 630
Particulate
Grain loading 0.01543 Wv'Vd gridsct Cg 0.00038 0.00054 0.00031 0.00041
ug/m) 859 1245 760 935
Emissions 0.00857 Cg Qs Ibm/he Ct 1.5335 1.9897 1.2384 1.5872
Tbm/ton 0.0093 0.0161 0.0089 00114
LEAD
Grain loading 0.01543 Leadrvd gridscf Cg 0.0000063 0.0000127  0.0000058  0.0000083
ug/mJ 143 29.0 13.3 18.9
Emissions 000857 Cg Qs Ibm/hr Ct 0.0256 0.0464 0.0236 0.0319
Ibm/ton 0.00015 0.00037 0.000i7 0.006G23
Avg Sample Rate V@Tor it acfimin Qan 322 28.81 31.75 30.59
Avg Velecity @ Sample Point vs=Qa/As fpm vs 655.56 598.73 667.51 640.60
Avg Orifice temp “R Tor 573.42 584.72 580.67 579.60
Avg Stack temp R Ts 619.23 631.04 639.61 629.96
Avg Nozzle Velocity Qan*Ts / An*Tor fpm vi 639.51 589.77 663.40 630.89
% ISOKINETIC 100 vivs %l 97.6 98.5 99.4 93.5
Percent Lead of Total Patticulate % 1.67 233 1.91 1.97
Opacity cdb 979 Ya 0.0 0.0 0.0 0.0

*The baghouse has |6 compartments, One is always cycliny.

* Each Compartment is $2"x179".
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Particulate and Lead Emissons

Plant Orcuon Steel Ml File vsm 330
Source AR Hauheose-1" i Tester N B TE TR OCTHR
Date 2T hee-2non
Run# Wimg) "} 42 Stack Area As= uesin sqft Mal Wt. Dry Md= 2 molwt
Points 1o Lead{mg) .73 Stack Temp. Tdb= 164 °F Mol Wr. Wet Ms= % 5 molwt
Stack Temp. Twb= 101 °F Barometeric Pb= 2 voin H20
Hivol ID SNH il Moisture bws= 425 % Static Pres. Pstat= 1.0 in H20
Orifice = (7 rein Nozzle Dia, Dn= P in Stack Pres. Ps= 30.4% in Hg
Constants = TRLIAN Nozzle Area An= 7.59 sqin Pitot Cp= 07802
Velocity Orifice Pressure Temp Temp Time Rate Volume  Volume
Compartment Pressure  Cormrect in H2O in H20 (F) {F) min cfm cuft cuft
TIME POINT dP fpm dHo dHo Orifice Stack Standard Standard  Orifice
3 # pt inH20 Vs Caic Act Tor Ts t Q@68°F ({@68°F @Tor
13:18
13:23 2 3 0.0497  760.61 0.5029 0.4500 120.0 173.0 5.0 33.05 165.2 181.5
13:29 3 3 0.0411 685.64 .4043 0.4000 102.0 162.0 50 30.53 152.6 162.5
13:35 4 3 0.0404  683.59 0.4061 0.4000 122.0 169.0 5.0 30.04 150.2 165.6
13:40 3 3 0.0348  630.90 0.3558 0.3400 132.0 162.0 5.0 27.65 138.2 155.0
13:46 6 3 0.0322  612.71 0.3183 0.3100 128.0 174.0 5.0 26.57 132.9 148.0
13:52 7 3 0.0438 71347 0.4500 0.4300 134.0 [72.0 5.0 30.77 153.8 173.1
13:57 8 3 0.0264  553.03 0.25%94 0.2500 130.0 170.0 5.0 24.02 120.1 134.2
14:03 g 3 0.0377 663.50 0.3742 0.3700 124.0 175.0 5.0 28.93 144.6 160.0
14:09 10 3 0.0320 616.08 0.3103 03100 128.0 185.0 5.0 26.57 1329 148.0
14:15 1 3 0.0254  548.03 0.2384 0.2300 118.0 183.0 50 23.33 116.7 127.7
1421 13 3 0.0344 639.76 0.3287 0.3300 118.0 187.0 5.0 27.57 1378 150.9
14:27 14 3 0.0125  375.68 0.1172 0.1100 122.0 154.0 5.0 16.54 82.7 91.2
14:33 15 3 0.0111 355.74 0.1044 0.1000 136.0 160.0 5.0 15.65 78.3 883
14:38 15 3 0.0 35574 0.1034 0.10600 130.0 160.0 5.0 15.73 78.6 87.9
14:44 16 3 0.0281 570.11 0.2780 0.2700 130.0 169.0 5.0 24.89 124.4 139.1
14:50 1 3 0.0497  766.59 0.5012 0.4800 128.0 183.0 5.0 32.52 162.6 181.1
14:52 2 3 00440  720.17 0.4363 0.4300 122.0 i81.0 20 31.06 62.1 68.5
Time weighting used in averaging. => 598.73 0.3187 0.3105 12505 171.37 82.00 26.02 2,133.9 23624
Run# 2
Sample Volume V@68 (Pb/29.92)1 -bws/100) dscf vd 2,082.0
Total Flowrate Oultet Flow dscf/min Qs 426494
Particulate
Grain loading 0.01543 Wv'vd gr/dsef Cg 0.00054
Emissions 0.00857Cg Qs tb/hr Ct 19896940658
LEAD
Grain loading 0.01543 Lead/'Vd gr/dscf Cg L.27E-05
Emissions 0.00857 Cg Qs Ib/hr Ct 0.04640656693
Avg Sample Rate V@Tor /1 acf/min Qan 28.81
Avg Velocity @ Sample Point vs=Qa/As fpm vs 598.73
Avg Orifice temp °R Tor 584.72
Avg Stack temp °R Ts 631.04
Avg Nozzle Velocity Qan*Ts/ An*Tor fpm vn 589.77
% [SOKINETIC 100 vnifvs %al 98.50

.. 18
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Particulate and Lead Emissons

Plant rogon Sl Ml File s |
Source 1N Haghonse b AT Tester M BTETTINCHE
Date 23D e
Run# wWimg) Lh 32} Stack Area As= sy sqft Moi Wt Dry Md= 20l molwt
Paints 1t Lead(mg) 0.848 Stack Temp. Tdb= 180 °F Mol Wit. Wet Ms= 2432 molwt
Stack Temp. Twb= 104 °F Barometeric Pb= Wotuin H20
Hivol [D SN# Pl Moisture bws= 441 % Static Pres. Pstat= ity in H20
Orifice A= 1T oan Nozzle Dia. Dn= Ttin Stack Pres. Ps= 30.49 in Hg
Constants = A2t Nozzie Area An= 7.59 sqin Pitot Cp= 7802
Velocity Crifice Pressure Temperature Time Rate Volume
Compartment Pressure Correct in H20 in H20 (F) (F) min cfm cuft
TIME POINT dp fpm dHo dHa Orifice  Stack Standard Standard Crifice
# pt inH20 Vs Cale Act Tor Ts t QE@68°F {@68aF @Tor
14:55
15:00 2 3 0.0440 720.46 0.4262 0.4300 108.0 181.0 5.0 3.4l 157.1 169.0
1507 3 3 0.0354 648.24 03464 0.3400 128.0 185.0 50 27.73 138.7 1544
15:14 4 3 0.0318 617.25 03012 0.3000 1200 191.0 50 26.34 131.7 144.7
15:19 5 3 00397 B45.73 0.5974 0.5800 1220 191.0 50 3567 178.3 196.6
15:24 6 3 0.0623 858.66 0.6471 0.6200 1300 181.0 30 36.55 182.8 2042
15:29 7 3 0.0397 683.28 0.3988 0.3800 132.0 179.0 5.0 29.10 145.5 163.2
15:35 8 3 0.0246 53363 0.2393 0.2300 126.0 169.0 50 23.18 115.9 128.7
15:42 9 3 0.0382 668.67 0.3780 0.3700 122.0 176.0 30 28.97 144.9 159.7
15:47 10 3l 0.0309 605.64 0.2960 0.2900 1220 185.0 5.0 25.89 1294 142.7
15:53 11 3 0.0145 41455 0.1281 0.1300 110.0 184.0 5.0 18.04 90.2 974
13:58 13 3 0.0466 728.60 0.4793 0.4700 118.0 159.0 50 32.47 162.3 177.7
16:04 4 3 0.0461 728.18 0.4753 0.4700 126.0 165.0 30 3226 161.3 179.0
16:11 15 3 0.0461 72643 0.4745 0.4700 122.0 162.0 5.0 3236 161.8 1784
16:16 16 k! 0.0266 561.92 02465 0.2500 110.0 185.0 50 24 4) 122.0 131.7
16:23 1 3 0.0362 658.57 03418 0.3400 112.0 191.0 30 28.09 1404 1522
16:29 2 3 0.0384 680.36 0.3720 0.3700 128.0 195.0 50 28.84 1442 160.6
Time weighting used in averaging. => 667.51 0.3842 0.3775 121.00  179.94 80.00 28.83 2,306.6 2,540.1
Run# 3
Sample Volume V@68 (Ph/29.92)1-bws/100) dscf vd 22467
Total Flowrate Qultet Flow dscf/min Qs 472346
Particulate
Grain loading 0.01543 Wuvvd gridscf Cg 0.00031
Emissions 0.00857Cg Qs Ib/hr Ct 1.23844339583
LEAD
Grain loading 0.01543 Lead/vVd gr/dscf Cg 5.82E-06
Emissions 0.00857Cg Qs Ib/hr Ct 0.02359294533
Avg Sample Rate V@Tor /t acf/min Qan 3175
Avg Velocity @ Sample Point vs=Qa/As fpm vs 66751
Avg Orifice temp °R Tor 580.67
Avg Stack temp R Ts 639.61
Avg Nozzle Velocity Qan*Ts/ An*Tor fpm vn 66340
% ISOKINETIC 100 viv'vs Yol 99.38
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Ilorizon Engineering

13585 NE Whitaker Way

Portland, OR

97230

HIGH VOLUME EMISSION TESTS

Plant:

QLM

Source: Ba choySE

503/255-5050  FAX $03,/255-0505 Date: t 2 /2?-) /o P, e H95
T \7C Top A5 %H,0: D, 1.3089
Magn Ranges, DP:0- | DH:0- | /- £
' Leak Rates @ 100%, DH in HZO
/a_ﬂ "
A . —
Diagram of Outlet Blan ke (-%5 §45¢7
\ LESSLES
Run# Process Rate .
[ Nov o DP’'s from: Presurvey :
T During test L
%
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
\ I 11088 [odlp [4=33] /4D 196 ]
2 o fso | .23H 1,39 132 |/9b e
3 s hs6 1,03L0.2% | .5|/0%
4 W 1202 1591341043 1ivs  [i=ry
= 25 126% |>cigqle.o¢ 116> [yzd .
2 0 (213 [CC3=516,32 |z [0
2 25 1220 .04 ] N9 [ [o |(3Y
% 4o | T2:f tepity | (2 | /5> |ITL
i 55 | (=32]oC572[ 05 | =f 157 .
? 1o so |37 Jo.cdss |65 /x| 10k R
s <5 v (0.0 (028 [l W\ 2T .
{3 Lo 1> A1 en -5 [0 (57 IR P E Y
= s [12-Se Jpcsnle iy [iss | 2% | Povt . oas soshufre™
[ Fo RO, 0. 2Ty [T 168%
[ & A NI Y PR PRCE N NECE IRV
= AC 139 oot DR s g
J
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“orizon Engineering

13585 NE whitaker Way
Portland, OR

503/255.5050

97230

FAX 503/255-0505

HIGH VOLUME EMISSION TESTS
Plant: DS M

Source:  Rac hay i &

Date: '2 [ 21/00

Tap: Tob: %H,0: D,:

Magn Ranges, DP:0-| DH:0- 7
Leak Rates @ 100%, DH in H,0

Po 0 459

1,369
H £

i S
Run# Eiter #
Diagram of Qutlet < CE 55¢%1t
Run# Process Rate
2 No¢ pral DP’s from:  Presurvey
During test _y
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
S
P 2 O-C [ V323 (606497 | 49 FERIEE
| 3 10 (314 [og4n] M0 16 |10V
[ & (o 11535 {0 044,40 1j5q |iz1—
l 5 20 [V 5v Dl o], oo |14 12
! J4 9, 4L (203 |, 2) 174 V2B
| 7 2p 135 [Coq3s |43 ;72 1134
% 14 ['3s57 |gey ], 25 190 1139
K Uy 118083 |Ce32. 37 pr7>5 ] 24
lo 45 Tidog JeC320.3) ligse 1129
.f K g) liqlg [0S« 16,25 (s> 11«9
'3 55 2l oM~ 34 i’ [11%
19 o w2 loeps (ol 15 e
‘. V8 6 1433 o Cii |2, 6~ 1136
\ 9 —o 1432 |ooW 900 | lec | =0
-‘ \G 75 VAR Tey agy |8 2T Fes 139
: | T MMnJ [ocraky N5 | 193 12 ¥
*: o <2 456 | o= L 4o 12
> 45 6 - .
l
\Zl
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Ilori zon Engineering HIGH VOLUME EMISSION TESTS

13585 NE Whitaker Way Plant. . O SN

Portland, OR 97230 Source: qu}\ov 1€

503/255-5050  FAX 503/255-0505 Date: \2. ) CWU/OQ Py 204 9
Toy: Tut: %H,0: D, 1 304
Magn Ranges, DP:0-!  DH:0-{ _ #y¢

Leak Rates @ 100%, DH in H,0

Sl v

Bl | 1
!

Diagram of Outlet bELSLE

Run# ~ Process Rate

NO e m DP's from: Presurvey
o Duringtest _ .~
t DP DH Ts To
;Run | Traverse | Sample | 24 Hour | Velo Orif Stack Orif Notes
I # Point Time Time Pres Pres | Temp | Temp
i Min. “H,0" | “H,0” | °F °F
o3 | 2 S (Soo | eHdo] Co= [vxf | CF
e 2 o 15077 [.0359 | g3 14 | 1z4
B 15 ol [Cxg J6.5- |19, [v29
\ | = 2o [1sr9 .0917 [0,5¢ |17 |12
l ‘ 24 [ ve2h |6 (0.6 [1di [\3D
7 2O 1929 [c397 [L2g 179 132
<L = £ V535 Sl [0 13 iz ‘2o
9 D isdL [.g3s2 [0 27 1i7s PN
/0 Lg 1547 |.c3cs 102 L3 (22
(1 53 (g53 [.C145 [C.3 3y 1o
13 = 5 BS6 [, 0460 o4y 59 g
4 (o [leod [ocHll o4 |yys (124
14 RS Y TN B PR T e
¢ 70 16 1y |2c2e |-.25 |52 10
) 75 [1e 23 [c -2 [5.2w 19 112
2 B IS NP PE YA L E T |
P R i1
DAY 17
I 172
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Blank Correction and Filter Rinse Allocation

1536.WB1

Horizon Engineering

Girevon Steel Mills Plant osml536  1L.O0%
ICA Baghouse-U X1 Source Tester  0.00%
27-Iee-2000 Date
PARTICULATE Filter Wt less Fraction Rinse Residue Filter Residue TOTAL
FILTER # Sample Wt Filter Blank oftotal  Contribution  Contribution
RUNLD. mg mg mg mg mg
! 6555863 46.9 48.6 31.93% 6.195 0.543 55.338
2 6855688 62.8 64.5 42.38% 8.221 0.720 73.442
3 6855689 37.4 39.1  25.69% 4.984 0.437 44.521
TOTALS 147.10 152.20 100.00% 19.400 1.700 173.300
Runs 1,2, &3
Sampler rinse residue 238 ml 19.40 mg
Blank Acetone 191 ml -0.5 mg
Blank correct residue 19.40 mg
Sampler filter residue 999 0.0000 mg System Blank
Blank correct residue 1.7000 mg
Blank Filter 6855687/73 -1.70 mg Lab Blank
*LEAD Filter Wt less Fraction Rinse Residue Filter Residue TOTAL
FILTER # Sample Wt Filter Blank oftotal  Contribution  Contribution
RUN ILD. mg mg mg mg mg
(Corrected)
1 6555863 0.9260 0.9037 26.49% 0.0190 0.0000 0.9227
2 6853688 1.7000 1.6777  49.17% 0.0352 0.0000 1.7129
3 6833689 0.8530 0.8307 24.35% 0.0174 0.0000 0.8481
TOTALS 3.4790 34121 100.00% 0.0716 0.0000 3.4837
Runs 1,2, &3
Sampler rinse residue 238 ml 0.0725 mg
Blank Acetone 191 m) 0.0007 mg
Blank correct residue 0.0716 mg
Sampler filter residue 999 0.0000 mg System Blank
Blank correct residue 0.0000 mg
Blank Filter 683568775 0.0223 mg Lab Blank
R3

02/01/2001 11:16




ANTECH

Analysis/Technology

Mr. David Rossman
HORIZON ENGINEERING
13585 NE Whitaker
Portland OR 97220

January 23, 2001
Job# 0026402-03

01-25-01

Identification; OSM (Horizon # 1536)
Received: 12/30/00

Sample # 36400 36401
Identification OSM OSsM
Rinse blanks
(Runs 1-3)
Front acetone rinse:
Volume (mls) 238 191
Residue (g) 0.0194 -0.0005
Sample # 36400 36400 36400 36401 36401
Identification Runl Run 2 Run 3 blank blank
Filters:
numbers 6555863 6855688 6855689 6855687 6855673
0.0628 0.0374 -0.0007 -0.0027

Residue (g} 0.0469

Respectfully submitted:
ANTECH

. o
Diana Tracy
president

501 N.E. THOMPSON MILL RCAD
CORBETT, OREGON 87018
503/695-2135

FAX 503/695-2139




ANTECH

SAMPLE DATA: EPA RESIDUES

IBS Y EQENENEARENSAn N NunNuESEEE R EAFNEAES
i

BACK ACETONE:
Sample # _

Sample ID

vol mark -

Date/time

Into dessicator

Vol{mls)

GW:1(g)

GW2(g)

GWi3(g)
GWid(g)
GW15(g)
GW1i6(g)
Average

vTarc (g)
Net (g)

dute/tin: 2
weighecd

Anclyst: A TevViewer:
Job#___ 34 Identificati- ;. {OS M 153 G
FRONT ACETON ::
Saniple # L B
Sariple D v — _——
vol mark _ o R
Dat:ftime [~{ 4F L 3
Int.) dessicator
Vo.(mls) &33-}_ dateftir. e - Jate/time date/time
weighe ! weighed weighed
GWil(g) 149 416, (-3 98 __ __ ——
GWt(g) 14%.4/70 13 9f ——
GWt3(g) i o
Gwv(@ _ L o
GW15(g) - e
GW6(g) . o L
" Avcrage (4% Ly o L _
Tar:(g) 19€.0314 5-3) [P ___ __ .
Net(g) Q194 — N

L ate/tine o dat: :me
veighed weighed




ANTECH
SAMPLE DATA: EPA RESIDUES

Analyst: /h,-p

Job# 2 LY

BLANKS:

ACETONE:

Sample# LG40 |
Sample ID
vol mark v

Dateftime |~} A2

Into dessicator

Vol(mls) /F{.2
weighed
GWti(g) 130.30/% ;-3 ap

date/time

reviewer:
Identification:

OS

[S 2L

IMPINGER WATER:

date/time
weighed

DCM:

date/time
weighed

GWR2(g) (30.3%00% 13 98

GW3(g)

GWt4(g)

GWt5(g)

GWt6(g)

Average 120.3010

Tare (g) 120.30(5 15-21 P

Net(g) —.0D0OO5

FILTER:

Sample # 2 LYO/

SampleID_N S b &Y Sbd7

vol mark
Date/time 13-99 94
Into dessicator

Vol(mls) date/time

weighed

GWtl(g) 4. a:1Q1 -2 S p

FILTER:

,,ZCASI o
Esm b 2EYLTD
[8-39 TH

date/time
weighed

4, g 74 [T, «

date/time
weighed

GWt2(g) 4.2103 -39/

Y2875 |-3 Gp

GWt(g)
GWt(g)

GWits(g)

GW1t6(g)

;Average Y.,2102

. 2875

4, 2107
-~ 0007

Tare (g) 9-37-0p

Net (g)

4.2903
2 lery)

F-26-0D

26




ANTECH
SAMPLE DATA: EPA RESIDUES (page 3)

FLTERS:
Sample # 20400 36400 Sl YoD
Sample ID osm R | L855Les  OSm o loy=5LEY o,jm Ko t¥s56EY
Date/time [3-29 94 , 18-99 94 1599 94
In dessicator )

Date/time Date/time Date/time
GWtl(g) 4 2859 -2 Af 4.2261 (-3 9p 4. 2561 1-a s
GWt2(g) 4, 958C 1-3 im 4,32460 1-3 94 4256 (=3 G
GWt3(g) 4.255§ I~y fu
GWtd(g) 4.2595" 5§44
Average 4.2¢95 o, 320} 4 25%7)

Tare(g) 4.9/t  9-27:@> 430633 9-27-00 42213 §-27-2

Net(g) .04¢q Ol ¥ : D274

FILTERS:
Sample #
Sample ID
Date/time

In dessicator
Date/time Date/time Date/time

Gwtl(g)
GWt2(g)
GWi3(g)
GWtd(g) '

Average .

Tare ()
Net (g)

' QC DATA:

. Date/time [~ |- 3 y- of | -5 (=7 s

" Balance calibrated v g - = T B
" (NTIS cert wts) = v T = = .
:Date/time 9p q# g/f g [ O A 79

" Temp/temp 1t/a4  10/58 10/579 108 I/ 5 10457
Relative humidity (%) g Uy /=3 i e ‘/‘f




ANTECH
SAMPLE DATA: ZPA (ESILTES

Ana.yst: //_f/" __revi. wer:

Job# V7K ] _Iden ification: /). S5 . . Y~

HOUSE BLANKS:

ACETONE; IMI-INCER V"A TER: DCM:

Sample # . o o

Sample [D _ ' o _

volmark o o

Date/time ___ - o

Into dessicator

Vol(mls) _  date ne o deeftin ¢ olme
weig d v 1ighe v ched

GWil(g - G

GW12(g) _ _— e —

GWt(g, ___ _

GW:i(g) B L L .

GWesgy . o

Gwts(g) _

Avurage _ o o R . _

Tare(g) S ——

Nei(g) o R —

IPASHNEgENAE iNEEgN. 1NEDN AanNAEL aanisn ERAEG AN E) AREGA! spNdEs R NEESN;. REN EE SR IS - SRS iRFNLABRESDRENES

FILTER: FIL 'ER ENPTY:

Sample # o 3kY

Sample ID e loM_. R

vol mark LS LS . e

Date/time —_ - _——

Into dess.zator

Voi{mls) _ date/ ae ____ dateftim: @@7 ate ime
weig d welzhec. 20

GWtl(g) #2970 [-2 ™ o 104.q10% I3 af
GW(g) Y4.a949¢ -39+ ____  __ _ dapq 1-ase.
“..

GWO(E) y_aabs LyA . el 1k

GWHd(g) 4. 8% a2 S ¥ . o B LI I e N Lo
GWtsg) _ . 10t UUZ K7 jov?

GW6(3) _ L I T L T ¥ TR b S 171 3
Average 4, /9 . -

Tar:(g) AH.399D e 10%4-9113  15-3) P
Net(g) —O00a 7 o _- 0006

28
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Environmental Services Laboratory, Inc. £ s 1

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

January 25, 2001
071-30-¢1

Mike Wallace

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

RE: OSM-1536 Order No.: 0101063

Dear Mike Wallace,

Environmental Services Laboratory received 13 samples on 1/12/01 for the analyses presented
in the following report.

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

There were no problems with the analyses and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative. Results apply only to the samples
analyzed. Reproduction of this report is permitted only in its entirety, without the written
approval from the Laboratory.

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

Sincerely,
Nichile Kenk Vbl Mot
Nichale Karl Technical Review

Project Manager

ANALYTICAL SERVICES FOR THE ENVIRONMENT




Environmental Services Laboratory Date: 25-Jan-0/
CLIENT: Horizon Engineering Client Sample ID: Filter Run 1(6855683)
Lab Order: 0101063 Tag Number:
Project: OSM-1536 Collection Date: 1/11/01
Lab ID: 0101063-01A Matrix: SOLID
Analyses Result Limit Qual Units DF Date Analyzed
iCP METALS EPA 60108 Analyst: Imc
Lead 926 1.00 ug 1 1/22/01
Qualiliers: ND - Not Detected at the Reporting Limit ) S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level ‘ fofil




Environmental Services Laboratory Date: 25-Jan-0!

CLIENT: Horizon Engineering Client Sample ID: Filter Run 2(6855688)
Lab Order: 0101063 Tag Number:
Project: OSM-1536 Collection Date: L/11/01]
Lab ID: 0101063-02A Matrix: SOLID
Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA 6010B Analyst: Imc
Lead 1,700 1.00 ug 1 1722/01
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
1 - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level ' 2ofll
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Environmental Services Laboratory Date: 25-Jan-0f

CLIENT: Horizon Engineering Client Sample ID: Filter Run 3(6855689)
Lab Order: 0101063 Tag Number:
Project: QSM-1536 Collection Date: 1/11/01
Lab ID: 0101063-03A Matrix: SOLID
Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA 6010B Analyst: Ime
Lead 853 1.00 ug 1 1/22/01 ‘
|
Qualifiers: ND - Not Detected at the Reporting Limit ’ § - Spike Recovery outside accepted recovery limits

I - Analyte detected below quantitation limits R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank E - Value above quantitation range

¢ - Value exceeds Maximum Contaminant Level 3ofll




Environmental Services Laboratory Date: 25-Jan-0/
CLIENT: Horizon Engineering Client Sample ID:; Filter Blank (6855687) )
Lab Order: 0101063 Tag Number:
Project: OSM-1536 Collection Date: 1/11/01
Lab 1D: 0101063-04A Matrix: SOLID
Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA 6010B Analyst: Imc¢
Lead 37.0 1.00 ug 1 1/22/01
Qualifiers: ND - Not Detected at the Reporting Limit § - Spike Recovery outside accepted recovery limits
1] - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level 4of 11




Environmental Services Laboratory Date: 25-Jan-01
CLIENT; Horizon Engineering " Client Sample ID: Filter End Blank(6855673)
Lab Order: 0101063 Tag Number:
Project: OSM-1536 Collection Date: 1/11/01
Lab ID; 0101063-05A Matrix: SOLID
Analyses Resuit Limit Qual Units DF Date Analyzed
ICP METALS EPA 6010B Analyst; Imc
Lead 7.60 1.00 ug 1 1/22/01
Qualifiers: ND - Not Detected at the Reporting Limit $ - Spike Recovery cutside accepted recovery limits
] - Analyte detected below quantitation limits ‘ R - RPD outside accepted recovery limits
B - Analyte detected in the associated Mcthod Blank E - Value above quantitation range _

® - Value exceeds Maximum Contaminant Level

Sof il
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Environmental Services Laboratory Date: 25-Jan-0!
CLIENT: Horizon Engineering Client Sampie ID: 36400 Acetone
Lab Order: 0101063 Tag Number:
Project: OSM-1536 . Collection Date: 1/11/01
Lab ID: 0101063-06A Matrix: SOLID
Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA B010B Analyst: Imc
Lead 725 0.500 ug 1 1/22/01
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepled recovery limits
B - Analyte detected in the associated Mcthod Blank E - Value above quantitation range

* . Value exceeds Maximum Contaminant Level

6of 1l
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Environmental Services Laboratory

Date:

25-Jan-01

CLIENT: Horizon Engineering Client Sample ID: 36401 Acetone
Lab Order; 0101063 Tag Number:
Project: OSM-1536 Collection Date: 1/11/01
Lab ID: 0101063-07A Matrix: SOLID
Analyses Result Limit Qual Units DF Date Analyzed
ICP.METALS EPA 6010B Analyst: imc
Lead 0.700 0.500 ug 1 1/22/01
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Vaiue exceeds Maximum Contaminant Level 7of 11
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Environmental Services Laboratory Date: 25-Jan-01
CLIENT: Horizon Engineering Client Sample ID: 364 Lab Blank
Lab Order: 0101063 Tag Number:
Project: OSM-1536 Collection Date: 1/11/01
Lab ID: 0101063-10A Matrix: SOLID
Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA 6010B Analyst. Imc
Lead ND 0.500 ug 1 1/22/01
Qualifiers: ND - Not Detected at the Reporting Limit § - Spike Recovery outside accepted recovery limits
I - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value ¢xceeds Maximum Contaminant Level 10of 1]
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Baghouse Sampling Diagram

Bag
Compartiment

Hallway

Bag
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 Vo seen i il e Compartment 'reeresi Post- e
Source PV daenen o 0T Point
Location [RELNIN IRty dP (inH2C) Ts(°F) dP (inH20) Ts( °F ) dP {inH20) Ts(°F) dP (inH20} Ts(°F )
Dute 1 2.1240 1800 1.2690 200 2.0860 199.0 1.6300 1420
Testers 2 1.9740 192.0 1.1830 2280 2.1400 173.0 [.9800 157.0
File 3 1.3680 202.0 12110 2330 2.9400 162.0 21200 2680
AnalysidQA A TIERY /RS 4 24180 189.0 13210 236.0 27500 156.0 2.3700 2780
Equipment ShurtRidge 2. pitot (4 5 5 2.1980 185.0 1.2500 90 2 7400 153.0 2.7600 2830
Total Runs 2 6 2.4560 136.0 1.4050 239.0 2.5200 150.0 2.9400 2850
Pts per Run 43 ? 2.2360 186.0 1,7470 233.0 2.3508 146.0 2.8800 285.0
-1 2.2350 186.0 [.8930 2350 1.8300 146.0 1.9900 282.0
9 2.0960 187.0 2.1360 140 18910 1450 3.2100 229
10 2.2890 192.0 24370 213.0 2.0000 144 0 2.8700 282.0
1 1.9930 195.0 2.3280 207.0 2.2000 1420 2.9640 280.0
12 1.9650 201.0 2.6550 203.0 1.4200 140.0 2,5300 270.0
13 20150 207.0 26480 200.0 34400 130.0 1.7000 26L.0
14 1.6710 218.0 24100 199.0 3.5100 124.0 1.5500 251.0
15 18190 220.0 26160 205.0 3.8100 121.0 1.5300 249.0
14 2.007¢ 2180 2.5520 2050 1.7300 120.0 1.7900 249.9
1?7 22190 230.0 237190 2050 34700 118.4 1.7600 254.0
13 2% 2440 26180 193.0 3.6300 120 2.1500 258.0
19 13890 244.0 1.9890 200.0 3.6300 k5.0 1.5500 2610
20 2.0880 247.0 22290 1990 3.3800 1150 2.1000 269.0
21 22360 2430 23630 203.0 3.5200 L1140 2.0600 262.0
22 24180 2440 25710 209.0 3.5100 114.0 2.0300 258.0
Fk] 2.1160 2520 241350 211.0 3.3800 114.0 2.1800 258.0
24 1.8980 2500 2.2090 208.0 3.4600 4.0 [.9000 2699
All Points SQRT(dP} LAHR sqridBs AE ¥ 15846 sqnidl’y W3 F
Symbol Definitions, Units Method/Notes Pre-reat asi-Test Avernge
Time 11:00 1635
As Cross Section in? 13,683 15,683
Cp Pitot Coef. 0.8242 X242
Ts Duct temperature °F RO 2013 2073
Ts Duct temperature °R 672.9 660.9
Phar Baromeiric Pressure in Hg 3049 RUES
Pg Static Pressure in H20 -1.32 -7.22
Ps Dract Pressure inHg 2995 29.96
dp™i4 [IEWRE] [ 5816
Bws Moisture, % Stack {outlet) 18N (R 364
mig Mole fraction dry gas EER R LRI
Md (inlet) Molecular weight Dry 291 2301
Ms (inlet) Molecular weight Wet 28.69 28.52
vs Velocity stack fpm 5,405 5.891 5,648
Qa Flowrate acrual acfmin 513,635 559,873 536,754
Qud (tnlet) Flowrate @sid dsefimin 391,573 427,802 409,638
Qsd(Qutler) Flowrate (@s1d dscfmin 458,630
Difference {Cut-In}¥In 11.%

1536.WB1
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A_’-’rl’l:‘ﬁ{..\-a_m VOLUME FLOWRATE MEASUREMENT
L7 77 NNSSSF 13585 NLE. Whilaker Way prant (S
HORIZON pottiand, OR 97230 Sampling Locatlon BQ ~ A0S L oV ‘ g +

Phone (503)255-50 ¥ 7
ENG'NEER'N& Ing (50?3)25?’3_0505 >0 Test Conqitions ooty -
- -Date_~/=7/2 - Time__—
Cycionic Flow ? Yes__ Noﬁi Avg Null Angle __~ Duct Olmensions - il
Po = Barometric Pressure_2.C Y ° inHg Duct Area - in? — $h3: _
Cp = Pitot Coefficient__~ 7% .~/ = Gauge l.D._.~_ inH20 By . W%/ rof - - ot o
Pitot1.D.__ [ -< __ Post Test Leak Check  Z--d X .
Run # ‘
Time A5 oot AP |7 ot NS i E Lp
PU,.. 10.0377 i 5. |C Cee YT g |- C.04us |
> oot 3 G0y 4~ A e A = SoHE
> (ST, ; JoHGT]) €2 L o312 pi = C.l3:2
I P o C.0y0y o G582 S Sioiae
i R 5 C.oHz23 - -, 054C b= S
S N o ok -1 16195 | 3 [4-1 {c.c
RN - C.C33C - c.CH3o | 3iB 2 |£03%
R Pl VY 5 |oC335[/ve | 3 j6.CH% i S
T LSS % C,0357 o G,05C7 | ¥ Jotsrs
B LR c  le.cil S e 473 S B
- C.0oiu 7 i 1=/ C,C336 -1 |Ccl:.
~ |G, L3 7. C.eu g T I0293 > CoiRs
PR ER T z 0. cy3C| 16¢ = LOZLT | 7é% 3 [ ¢330
¢ JCe3 T © 10,05 %] ¢ 19°3%9 Y ___|0.033)
= A = C.V5%2 & C,03%7 < C.Clit
J-1 |yt ) 0,005 2o (o, ey o) Joesy
- O o4 z .l . 9,213 el 0235
RIS ~ o33 153 B VTSI N Ty
R SR C.ch( 5 |G 034S o 0. 52¢
vl T SR - C,CIq < c oL 7 = C.05 14
|Avg Jap I
Symbol Deflinition, Unils [ Mettiod/Equation Run 1 Run 2 Run 3 Average
Tdb Dry bulb temp., OF 150
Twb Wel bulb temp., “F a-
Pgial Stalic press., in H20 o ¢ ke
Tg Duct temp., °R Tdb + 460
Pg Duct press., in Hg Pg t Pslal/13.6
S Avg VAP x V Tg .
mv % H20in gas stream Psychromelry ;j :
md Mole fraclion dry gas 1.00 - mv/100 "
Md Moleéular weighl of dry gas | Gas analysis JTL
Ms Molecular wt of acl. gas Ms = mdMd + 18 (1-md) -“:* —
Vs Velocily, fpm Vs = 51255 (1/PsMs) 172 (Cp) l
qa Aclual flowrale, acim qa = VsAs/144 EE
qs Flowrate @ sid cond, scfm | qs = 0.123 VsAs md Ps/Ts :::
A $3




VOLUME FLOWRATE MEASUREMENT

A .
NS >

13585 NL.E. Whilaker Wauy Plant - ¢
Porlland, OR 97230 .- L

Hgﬁ!g&'g "Phone (503)255-5050 Sampling Location_I4 =, -

el Fax (503)255-0505 Test Conditions > " r; -
Date (2/27/>. Time___~
Cyclomc Flow ? Yes_ No_ X Avg Null Angle Duct Dimensions =
Po = Bargmelric Pressure ; “ 3 in Hg Duct Area - in? — —
= Pitgt Coefficlent PR Gauge I.D.__ A - | inH20 By "~ _ = -
Pllol L.D. f! - . Post Testleak Check - -~ . . .
"Run # / ( i o
-Tlme "L‘P o -
Pt/ . Ll i i '
LY
A L E
L.osin
lAvg JaP ]
Symmbol | Definition, Units Method/Equation Run 1 Run 2 Run 3 Average
Tdb Dry bulb temp., °F =
Twh Wel bulb lemp., OF 53
Psiat Static press., in H2O oUl=
Ts Duct temp., °R Tdb + 460
Py Duct press., in Hg Py t Pstal/13.6
S Avg VAP x ¥ Tg
my % H20in gas slream Psychrometry
md Mole fraclion dry gas 1.00 - mv/100
Md Molecular weight of dry gas | Gas analysis
Ms Molecular wt of act. gas Ms = mdMd + 18 (1-md)
Vs Velocily, fpm Vs = 5125s (1/PsMs)17Z (Cp)
qa Actual flowrate, acfm aqa = VsAs/144
qs Flowrate @ sid cond, scfm | qs = 0.123VsAs md Ps/ Ts
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_;ﬂ \{.{ VOLUME FLOWRATE MEASUREMENT
m‘i\wa 13585 N.E. Whitaker Way Plant  So /% .

HORIZON [T s —y PPt
bl Fax (503)255-0505 Test Conditions_ M- [~ |
) Date . '~ '/ W~ - Time_—
Cyclonic Flow ? Yes__ No™_ Avg Null Angle _ — _ Duct Dimensions
Po = Barometric Pressure_ 5t/ °  in Hg DuctArea .in‘Z —
Cp = Pitot Coefliclent_ ;.7 - Gauge lD._“A\_f _ inNH20 By~ "= /[ £/
Pitot I.D._=.j-=)=_:7_ Post Test Leak Check__ - -~ )
Run # -
Time e T, = AP U D e ;‘T,-J': A
-Ptf:.: A _' Lo IR i -{C“ SREYs 1 R C:Caj'f-,'l
1 L El et 2 oezsd S [Rana
p N R 3 ceo3 |iss * fecizs
- Coon T ' L oL o e
T cie RN - |ces=z T ek
- J.CceS 71 oY% t- > ClLg oo C olk
L et L R z (.C372% = Cotre
S I L Sl cd2%] 172 2 C.C2z4] s 3 A
B N v | coHi i' C.C357] v
; e C(C.oHl3 S £.Cz75 I PReAl
- N % - CC203 2- N A .cc7)
- 3 S - oIy S =S
R C lecgefi7C 2 10,6395]y5 3 fecx)
y e o [C.C252 ¢ |04 ¢ jeces]
S [.c05) o |c.c2gz BN B
-1 |g.cc?] 4- | |c.Cogd ;3- 7 |C.C0%6 ! L, c&|
N EUDETE: = |ccs6> 2 16.c35C R BN
IR % |6.C377|175 = |ocaydl/s 7 < ktyidic
2 e o= L el D R Ts ¢ e
S [ oE = [C.oz=d = |C.csed ST
IAvg Jap I
Symbol | Definition, Units Method/Equation "Run 1 Run 2 Run 3 Average
Tdb Dry bulb temp., OF g
Twl Wel bulb temp., OF TE
Psiat 1 Siatic press., in HyO " Ty T
Ts Duct temp., °R Tdb + 460
Pg Ducl press.. in Hg Po t Pslal/11.6
S Avg VAP x ¥ Tg
mv % H20 in gas slream Psychromelry
md Mole fraction dry gas 1.00 - mv/100
Md Molecular weight of dry gas | Gas analysis .
Ms Molecular wt of act. gas Ms = mdMd + 18 (1-md)
Vs Velocily, fpm Vs = 51255 (1/PsMs) V< (Cp)
qa Aclual fiowrale, aclm qa = VsAs/144
qs Flowrate @ std cond, scim [ qs = 0.123'/sAsmd Ps/ Ts

1]
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e

—3}, :{:.:-' = VOLUME FLOWRATE MEASUREMENT
Aﬂﬁ\\\\\‘ 13585 N.E. Whilaker Woy Plant v . !~

HOR'ZON Portiand, OR 97230 Sampling Location 2 LI Y - -

5 Izt = a1
AT IcY . Phone (503)255-5050

T
el Fax (503)255-0505 Test Conditions AL /.3 '

. Date |2/ 27/ -~ Time__.
Cyclonic Flow ? Yes__ No__. Avg Null Angte __~ Duct Dimensions : _
Po = Barometric Pressure_>- -~ in Hg Duct Area ___ in?
Cp = Pitot Coellicient_. - <. - Gaugel.D. 2/ -] inH20 By [~=/;~ ~- T "~ “
_Pitot 1.0, . -0 . ] Post Test Leak Check___ L - 7 _ )
Run # S
Time AT AT Dp | Ty Lp | qerpt By
P T T Cocol rofie- C, -2 A T2 BT
N D i3 C.0vls o 0,005 - Pk
AP FRY 2 S it J 5] = COX T 4135 e
S R / C.ou g(,ﬂ H# C L3CS CCoHI
s v nis : c.C19s e c,0 235 = C.Cns
A DL i (.0c69 Ji- 0.0C72 z- 0,025
P OEE - C.CHcH 2 CCi=7 - C,043!
S N Y VA E Leidoy (84 | = C. L
(I LR L C.c53/ ‘ C,€27] ~ S.Gq;,QT
S [Teq < C.Cd4YC = C.exzy = L3497
- c.C175 5/ AL oo, el - |ecesr
S B D - c.ci?9 < c.c31¥ Z <02
L lesys Jig; 3 JccbedllT C.eXq| /34 z R I
L0334 g  [£C325 ¥ C.c255 - 29
- v 01 - o] Dlﬁs 5 CC P2 = '.-\.C_?f'{,}
i |t.cerx 1= 0.00L ] o1 |9.058L vl X-£Y1
S 1o.fmgs : 2.C3() 2 C.CC-Y = . -|8c3
B S T B ¢ c32]l7s 3 00*{‘55./5‘/ 2 0L
sl DI s LT Y C.04a2 i 0375
S 1D 2us% S TE = |cou3] EN NG
E\vg JaP
-§ymbol Delinition, Unils Melhodfﬁ@ﬁﬁ—l Run 4 Run 2 Run 3 Average
Tdb Dry bulb temp., F o
Twhb Wet bulb temp., OF Ve
Pstal - Slalic press., in H0 _[-‘{::; s
Tg Duct temp., °R Tdb + 460
Pg Duct press., in Hy Po + Pslal/13.6
5 Avg VAP x V Tg
iny % HzO in gas sireamn Psychromelry
md Mole fraclion dry gas 1.00 - mv/100
Md Malecular weight of dry gas | Gas analysis
Ms Molecular wt of acl. gas Ms = mdMd + 18 (1-ind)
Vs Velocily, Ipm Vs = 51256s (1/PsMs) 172 (Cp)
qa Aclual Iiowrale, aclm qa = VsAs/144
qs Flowrale @ std cond, scim | ys = 0.123 VsAs md Ps / Ts




VOLUME FLOWRATE MEASUREMENT

Es’;;’, .t—;._ﬁ )
m“&\‘ 13585 N.E. Whilaker Way Plant -

HORIZON R B SR PNE 1

T Fox (503)255-0505 Test Coqdi}ig.ﬁ Ne/ 7 a
Date /X '~ ¢ 2 Time__.—
Cyclonic Flow ? Yes__ No_X Avg Null Angle"_____ Duct Dimensions
Po = Barometric Pressure_2C = 7 inHg Duct Area __—~ ine
Cp = Pitot Coefficient =_75. .- Gauge 1.D._5A ~ | inH20 By /'~
P:loFt_l_D, RS _ i Post Test Leak Check_ [ -~ m
Run# 2
Time ;‘:,,) T -
I ‘
2 : e 7~-.
B3 b 1N
"R
-V [ e S
T e
ge ‘,.:-""'} 1%
I R
P REVENY,
- leas
Yooz
> 15.8vs] )
B RO
3 Ja12d
2 =i UL O
M RS
O $1es (106
2019
. ),.C152
[Avg JAP —I
Symbol | Definition, Units Method/Equation Run 1 Run 2 Run 3 Average
Tdb Ory bulb temp., OF QL
Twb Wel bulb temp., OF i
Pglat - Slalic press., in HoO oo
Ty Duct temp., °R Tdb + 460
Pg Duct press., in Hg Po t Pslat/13.6
S Avg VAP x ¥ Tg
my % H20 in gas slream Psychromelry
md Mole fraction dry gas 1.00 - mv/100
Md Molecular weight of dry gas | Gas analysis .
Mg Molecular wt of act, gas Ms = mdMd + 18 (1-md)
Vs Velocily, fpm Vs = 5125s (1/PsMs)T7Z (Cp)
qa Aclual fiowrale, acim qa = VsAsf144
qas Flowrale @ sld cond, scim | qs = 0.123 VsAs mJ Ps / Ts




ENGINEERING

e

Cyclonic Flow ? Yes__
Po = Baromelric Pressure I
Cp = Pitot Coefficient_2, 5 24//>

13585 N.E. Whitaker Way

Porilond OR 97230
Phone (503)255-5050

Fax (603)255-0505

/ _Avg Null Angle _~"_

Pitot1.D. 7 -/

Plant Q g

MUME FLOWRATE MEASUREMENT

Sampting Location BC’(C )'\0 vg e IN]EL_

Test Condjtions_ [ =) ;
Date "2)2.7/00 Tlme
Duct Dimensions
in Hy Duct Area — _in*¢
Gauge 1.D. N lnHZOB_y_ A

Post Test Leak Check

é o 9
et ———

Run # | ] \ E
Time AP l g (1A | Ay ! Tesy A jroe AP ol
PU TEEATYI-22 YIERE | p | 1069 T [ 2 — 227|357 1 e :
| 2 paeymR2f. 23 [ylgesd 2 Il &2 i2zg 23 kHlz 2
V3 el 249 [izsged = m. 233 24 [2205 2o :
P W a".; = \%s o l3d e3¢ ‘ |
[ 2 TS = LZSC)-&?. ,
Az A (RS
7 P%iw AR |l i SE
4 eI 2 1 ¥532%
< kouen 7y ] 3362
10 pesq)se ' PIT
BB as3As " L3 2487
12 §I65 ) v 2 285203 :
2 pol&ize) 13 R 49Yree |
W |[HEPIRY 'Y pulbsg ‘
4 JLEM R (G 1S pgl6|2es
1, |ewerlole 16 2,562/205 ]
v |2 2H 23 12 2379|285
G TG (¢ 2615 [153 ‘a
VA fp3pe2® 15 1569 e =
Lo o2 2.0 RS N9 |
7\ |2z2g @3 21 [23¢30203
[Avg V2P ' i
Symbol Delinitiosn, Units Method/Equalion Run 1 Run 2 Run 3 Average
Tdb Dry bulb temp., OF -
Twb Wet bulb lemp., OF -
Pstal Stalic press., in H20 R
Ts Duct temp., °R Tdb + 460
Pg Duct press., in Hg Py t Pslat/13.6
3 Avg Y AP x ¥ Ty
my % H20 1 Psychromelry
md Tole fraclion dry gas 1.00 - mv/100
I ular weight of dry gas | Gas analysis
. Malecular wt of act. gas Ms = mdMd + 18 (1-md)
Vs Velocity, fipm Vs = 5125s (1/PsMs)17Z(Cp)
qa Aclual i 1le, acfm qa = VsAs/144
qs Flowratr  sld cond, scfm | qs = 0.123 VsAs md Ps/ Ts
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__.7] .f__-.r__ﬁ VOLUME FLOWRATE MEASUREMENT
77 NSNS 13585 NLE. Whilaker Wary Plant © > /71 T

HORlZON Porlland, OR (217-21-30 Sampling Location Foazroose oo 4 -

ST Y Phone (503)256:5050

!

Ml Fox (503)255-0505 Test Conditions_/y 2 -~ 4
Date [}/ ~ = Time
Cyclonic Flow ? Yes__No__ Avg Null Angle __ -~ Duct Dimensions__
Po = Barometric Pressure_-. - " In Hg Duct Area ____ ~ ind_
Cp = Pitot Coefliclent_-_° - GaugelD._ <R - ' inH0By /27 77 -
_Pitot).D._ [ -5 _ _ Post Testleak Check -~ -
Run # il . ]
Time LP | 7w 11688 4y [ T1erp V635 | ~Ap | Tery-
Pyt 09 9] = (7 e 2 S
- R Rk 25 - /1 =C
B IEPEREE = |- - L . . -
el L L i TS P I e i
R S P = fnfi jon 125 S
SR Y LI SN -5 e M
7 2.35 |46 Y P
R EEEN c Zo7a [2ER
? i :‘ > _:_; é : - :?'1
e | 1. Y / N
VR D PP % R PR
[y LS 7 T2 2ol
3 | =il e J2s7]2%2
14 T o= |ilY [i R P I B 3
I ST = TR RS
15 s 2 s | 75 | ~2 1
17 noLiT & 4 R >
B Lo T 1S 'y | 1A
a 2 P {5 AR DA !
S A4 L W N N 20
T T2 ] (X IR B B
[fvg JaP 1
Symbol Definition, Units Method/Equation Run 1 Run 2 Run 3 Average
Tdb Dry bulb lemp., OF Sl e
Twb | wetbulb temp., °F —
Pstal Static press_, in Hz0 -
Ts Duct temp., OR Tdb + 460
Pg Duct press., in Hg Po + Pslat/13.6
S Avg VAP x VT,
mv % Hz0 in gas slreain Psychromelry
md Moie fraction dry gas 1.00 - mw/100
Md Moleéular weight of dry gas | Gas analysis
Ms Molecular wl of acl. gas Ms = mdMd + 18 (1-md)
Vs Velocily, fpm Vs = 51255 (1/PsMs) 172 (Cp)
qa Aclual flowrate, aciim ga = VsAs/144
qs Flowrale @ std cond, sclm § qs = 0.123VsAsmd Ps/Ts
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Traverse Point Location - Outlet

Client Oregon Steel Mills Portland, OR Dare
Lacation Portland, OR \VIEBTE-TIH € By
EPA Method #1 Outlet osm 356 tile
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 n
UPstream Disturb B in
Stack/Duct DEPTH Dh in 52.0
Equivalent Diameter De in 80.6
Area As sqin 9308.0
DOWNstream Ratio A/De 0.00
UPstream Ratio B/De 0.00
Traverse  (Particulate) 25
Recommended #Pts/Port 5 5
Traverse (NON-Particulate} Lé
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 ® {Dp) (Dpxf) (TP) (TP) (TP+N) (TP+N)
i 10.00% 52.0 52 5.250 5.250 5.250 5 17 4
2 30.00% 52.0 15.6 15.625 15.625 15.625 15 57 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% 520 46.8 46.750 46.750 46.750 46 3/ 4
.y
Y
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Traverse Point Location - Baghouse Inlet

Client rguon Steel Mills PPertland, OR Date
Location Portiand. OR MIL BTETIEC) By
EPA Method #1 Baghouse [nlet osmiF3n File
Outer Circumference () {Co] '
Wall thickness (in) [t) " ’7
Inner Circum ference () [C1] '
INSIDE of FAR WALL (in}) {F] 134.00 "
to QUTSIDE of Nipple
INSIDE of NEAR WALL (in) [N] 200 "
to OUTSIDE of Nipple Co
DOWNstream Disturb (in} {A] 1280 "
UPstream Disturb (in) [B] 5160 " c
[nner Diameter (in) [Ds] 132.00 "
Area (sqin) [As] 13,685
DOWNstream Ratio [A/Ds] 1.0
UPstream Ratio [B/Ds] 3.91
Traverse  (Particulate) 24
Recommended #Pts/Diameter 12
Traverse (NON-Particulate) 16
Recommended #Pts/Diameter 3
Up Stream
Actual Points per Diameter 24
Trav Fract Stack Actual Nearest Adjusted Traverse Traverse
Pt Sik ID ID Points 8ths Points Points Points
#No U] (Ds) {Dsxf) (TP) (TP)* (TP+N) (TP +N)
1 1.05% 132.0 1.4 1.375 1.375 3375 3 3/ 8
2 3.23% 132.0 43 4.250 4250 6.250 6 1/ 4
3 5.51% 132.0 1.3 7.250 1.250 9.250 9 1/ 4
4 1.92% 132.0 10.5 10.500 10.500 12.500 1 17 2
5 10.47% 132.0 13.8 13.875 13.875 15.875 15 77 8
6 13.20% 132.0 17.4 17.375 17.375 19.375 19 3/ 8
7 16.15% 132.0 21.3 21.375 21.375 23.375 23 3¢/ 8
8 19.38% 132.0 256 25.625 25.625 27.625 27 57/ 3
9 23.00% 132.0 304 30.375 30.375 32.375 32 3/ 8
10 27.18% 132.0 359 35.875 35.875 37.875 37 7/ B8
i 32.32% 132.0 427 42.625 42.625 44.625 4 5/ 8
12 39.79% 132.0 52.5 52.500 $2.500 54.500 54 1/ 2
13 60.21% 132.0 79.5 79.500 79.500 81.500 8 1/ 2
14 67.68% 132.0 89.3 89.375 89.375 91.375 91 3/ 8
15 72.82% 132.0 96.1 96.125 96.125 98.125 98 1/ 8
16 77.00% 132.0 101.6 101.625 101.625 103.625 103 5/ 8
17 80.62% 132.0 106.4 106.375 106.375 108.375 108 3/ 8
18 33.85% 132.0 110.7  110.625 110.625 112.625 112 5/ 8
19 86.80% 132.0 1146 114.625 114.625 116.625 116 5/ 8
20 © 89.53% 132.0 118.2 118.125 118.125 120.125 120 1/ 8
21 92.08% 132.0 121.5 121.500 121.500 123.500 123 1/ 2
22 94.49% 132.0 1247 124.750 124.750 126.750 126 3/ 4
23 96.77% 132.0 127.7  127.750 127.750 129.750 129 3/ 4
24 98.95% 132.0 130.6 130.625 130.625 132.625 132 5/ ]

1636.WB1

Horizon Engineering

01/31/2001 1s:2§ i




VISIBLE EMISSION DATA




2 B A

R

HORIZON

ENGINEERNG kel Whitaker Way » Partiond. OR 97230

Phone (303)255-3050 » Fox (503)238-0505

horzone@telepont.com
SOURCE INFORMATION VISIBLE EMISSION OBSERVATION FORM
Company Name  ~ > A OBSERVATION RECORD ,
Address — , DATE (2/Z7/%} TIME: Stat 2 & T End /{ /o
2 J ol
. 7 Seconds [lTime / Comments
' 1 > b~ o
: 2 |7 D 1K /4R
Sourcp Descripl D# 4
4 N e | 3l 2
LI W e M —_
Operating Mode/Qutput Rate B R L N -
p-éi./(_/f,,w&( SC%(-\O
Control Efuipnf'lenl Operating Mode | 6_| OO ol
-‘o-f‘"‘\c"“{’ 7 A S 7 & IZQC,
PLUME INFORMATION @Stat | @End 8
Emisslon Point Description | £ 44 7 b -cot 9 o [ 8 {2
{ Height Above Ground P e’ -~ 10 [
Height Relative to Observer | — £ ¢ - " = 1D 8 ()]
Distance from Qbserver ~ oo’ P 12 Fod > | o
Direction from Observer A /' Bl et [ | T
Plume Type: Conlinuous Tl ) IS ,
" intermittent — ~ ' [ 244
Fugiive 16
Plume Color Py L 17
VWater Droplels Present? A/ — B | C2|o O] s 7
Attached Plume? 9 ST oo
- Detached Plume? ‘ ~
Poini n the Plume at Which | &£/ 11 : 20 Gl 21 S 22
Opacity was Observed Tlh ceat -~ 21 SO [C O Y /\ ~
Description of Background [ 7 h.cad fofr+ coanm i) 7| 22 I[N (@] a»)
Color of Background L. - — 23 |C IO NS
Conditlon of Sky Py — 24 | EY=Y
Wind Speed (< -2) J— e 25
Wind Direction (from) 7 - 286
Ambient Temperature (*F) [l - 37
28
29
Sourca Layout Skeich Draw North Arrow 30
31
@ 32
Emission Paint 33
34
a5
Obasrvers Pesition
Obsearver's Name (print) J Cenrtification No.
Y A 775
L R
Sun Location Line Crganization: -
Horizon Engineering, Portland, Oreﬂon (503) 255-5050
Commants Certiflad By: Date;
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: : Data;
Obsanew -J(/ a 3,(’/2 ?/

it
- O




GASEOUS EMISSIONS
Emissions Determination
Molecular Weight Determinations
Analyzer Calibration Data and Bias Checks
Data Logger Gas Charts
Strip Charts




Gaseous Emissions

Client Oregon Steel Mills MJE/BTF/TJH/CDB Testers
Source ICA Baghouse-EAF I[nlet osm1336 File

Location Portland, OR MIE/MEW Analysis/QA
Date 27-Dec-2000

Number ot Completed Runs Combined | Run | Run2 Run 3 Average
Date Tested

System Calibration Time - Initial Tci Poln li:{o T 1116

Test Time-Starting Tts Y] {2 1323 N

Test Time-Ending Tte A RAT 14:36 fa:2u

System Calibration Time - Final Tef Dl Tl 1ol lacds

Test Mid-point Time Tx t4:2 [PAIRE 14:000 L3044

Volumetric Flowrate, Dry Standard dscf/min Qsd 409.688 | 409,688 409688 409,688

Production Tons/hr 141.0 165.6 123.8 138.8 142.8
Oxygen % 02 2046 20.52 20.39 20.40

Carbon Dioxide % CO2 0.43 0.43 0.37 0.49

Carbon Monoxide CO Span 1.000 "1.008) 1000 1.000

Indicated average - Dry ppmv Cid 91.7 125.0 75.1 96.1 98.7
Cylinder Value - High Range calibration gas ppmv Cma 898.0 $98.0 8u8.0) 89%.0

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

System Calibration Response - High Range gas - [nitia ppmyv Cmi §98.0 98.0 898.0 8980

System Calibration Response - Low Range gas - Initial ppmv Coi -0.3 -3 -0.3 -).3

System Calibration Response - Low Range gas - Final ppmyv Cof -0.3 -(1.3 0.3 0.3

System Calibration Response - High Range gas - Final ppmy Cmf 887.1 887.) 8871 337.1

Actual average - Dry (Corrected for Drift) ppmv-CO Cgas 92.6 125.6 75.8 97.3 99.6
Mass Emissions Ibm / hr Mgas 165.5 224.5 135.5 173.9 178.0
Mass Emissions on Production Basis Ibm/Ton 1.174 1.355 1.094 1.253 1.234
Nitrogen Oxides NOx Span 250 250 230 230

Indicated average-Dry ppmv Cid 8.77 7.59 8.43 11.01 9.01
Cylinder Value - High Range calibration gas ppmv Cma 90.30 90.30 Q0.30 90.30

Cylinder Value - Low Range (Zero) calibration gas ppmv Coa 0.00 .00 0.00 0.00

System Calibration Response - High Range gas - Initia ppmv Cmi 87.50 §7.50 37.30 87.50

System Calibration Response - Low Range gas - Initial ppmv Coi 0.30 .50 0.30 (.30

System Calibration Response - Low Range gas - Final ppmv Cof 0.10 ih10 .10 (.10

System Calibration Response - High Range gas - Final ppmv Cmf 87.50 57.50 87.50 87.50

Actual average - Dry (Corrected for Drift) ppmy-NO2 Cgas 8.88 7.60 8.52 11.24 9.12
Mass Emissions lbm-NO2 / hr Mgas 26.06 22.30 25.01 32.99 26.77
Mass Emissions on Production Basis Ibm/Ton 0.185 0.135 0.202 0.238 0.191
Sulfur Dioxide S0O2 Span 30 30 30 30

Indicated average-Dry ppmyv Cid 431 5.24 3.92 4.23 4.46
Cylinder Value - High Range calibration gas ppmv Sc 26.40 26.40 Jp.40 26,40

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

System Calibration Response - High Range gas - Initia ppmv Sbs 29.32 2932 29.52 2952

System Calibration Respense - Low Range gas - Initial ppmv Zbs 0.56 (.36 0.36 0,36

System Calibration Response - Low Range gas - Final ppmv Zbe 1.34 1.34 .34 154

System Calibration Response - High Range gas - Final ppmv Sbe 29.85 29.83 2983 24985

Actual average - Dry (Corrected for Drift) ppmv-S02 Cgas 3.05 412 2.7 2.80 321
Mass Emissions Ibm-S02/ hr Mgas 1245 16.82 11.08 11.44 13.11
Mass Emissions on Production Basis lbm/Ton 0.088 0.102 0.089 0.082 0.091

r‘
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TGOC Emissions

Client Oregon Steel Mills MJE/BTE/TJH/CDB Testers

Source ICA Baghouse-EAF Inlet osm1536 File

Location Portland, OR MIEMEW Analysis/QA
Date 27-Dec-2000

Number of Completed Runs Combined Run | Run 2 Run3 Average
Date Tested

System Calibration Time - [nitial Tai 1110 It Vit Pl

Test Time-Starting Tts F2:0m [ 20 R I3

Test Time-Ending Tte [t:d2 IRET 4:36 frarlu

System Calibration Time - Final Tef [i:43 [vd fod s prva 3

Test Mid-point Time Tx 14:21 12:38 14:09 15:44

Volumetric Flowrate, Dry Standard dscffmin Qsd 409.688 | 409.688 409688  H)9.688

Production Tons/hr 141.0 165.6 123.8 138.8 142.3
Oxygen % 02 20.46 20.52 20.39 20.40

Carbon Dioxide % CO2 0.43 0.37 0.49 0.47

Moisture, Maole Fraction dry Gas mfg 96.36%| 96.36%  96,36%  96.36%

Total Gaseous Organic Concentration (TGOC) Span 100 100 100 106

Span Gas- [nstrument Response Factor JUM Factor C3HS8 1.00 100 1.00 1.00

Span Gas- Carbon Count Equivalent K 3

Cylinder Value - High Range calibration gas ppmv 27.79 27.79 27.79 2774

Cylinder Value - Low Range (Zero) calibration gas ppmv Coa 0.00 0.00 .00 1AM

Indicated average- Wet ppmv-C3H8 Ciw 2.93 4.83 2.74 1.79 3.2
Span Gas Concentration- Equivalent ppmv Sc 27.79 27.79 27.79 2779

Zero Gas Concentration- Equivalent ppmv Z¢ 0.00 1.0 000 0.00

System Calibration Response - High Range gas - Initial ppmv Ss 28.18 38.18 2818 2818

System Calibration Response - Low Range gas - Initial ppmv Zs -0.37 -1L37 -0.37 -1).37

System Calibration Response - Low Range gas - Final ppmv Ze -0.67 -0.67 -0.67 -0.67

System Calibration Response - High Range gas - Final ppmv Se 26.55 26.55 1635 26.353

Actual average - Wet (Corrected for Drift & Response) ppmv-C3H8 3.47 5.20 327 2.44 3.64
Actual average - Dry (Corrected for Drift & Response) ppmv-C3H8 3.60 5.40 3.39 2.53 3.77
Actual average - Dry ppmv-C Cgas 10.81 16,20 10.17 7.59 11.32
Mass Emissions ibm / hr 8.28 12.41 7.79 5.81 8.67
Mass Emissions on Production Basis lbm/Ton 0.059 0.075 0.063 0.042 0.060

1536.WB1
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Molecular Weight Determination

Client Oregon Steel Mills MIE/BTF/TJH/CDB Testers
Source ICA Baghouse-EAF Inle osmis36 File
Location Portland, OR MJE/MEW Analysis/QA
Date 27-Dec-2000
Combined Run i Run 2 Run3 Avg
System Calibration Time - Initial Tci 11:10 11:10 11:10 11:10
Test Time-Starting (Hivoi Interval) Tts 12:00 12:00 13:23 15:00
Test Time-Ending (Hivol Interval) Tte [6:42 13:i6 14:56 16:29
System Calibration Time - Final Tef 16:43 16:43 16:43 16:43
Test Mid-point Time Tx 14:21 12:38 14:09 15:44
Volumetric Flowrate, Dry Standard - Ialet Average dsciimin Qsd 409,688 | 409,688 409,688 409,688
Production Rate Ton/hr 141.04 165.65 123.82 138.82
Molecular weight, Dry Stack Ibm/1b-mole Md 29.01 29.00 29.02 29.01
Oxygen-Inlet 02 Span 25 25 25 25
Indicated average - Dry % Cid 20.62 20.67 20.55 20.57 20.60
Cylinder Value - High Range calibration gas % Cma 11.61 11.61 1161 11.61
Cylinder Valuc - Low Range (Zero) calibration gas % Coa 0.00 0.00 0.00 0.00
System Calibration Response - High Range gas - Initia % Cmi 11,70 11.70 11.70 11.70
System Calibration Response - Low Range gas - Initia % Coi 0.02 0.02 0.02 0.02
System Calibration Response - Low Range gas - Final % Cof 0.04 0.04 0.04 0.04
System Calibration Response - High Range gas - Final % Cmf 11.73 11.73 11.73 11.73
Actual average - Dry (Corrected for Drift) Yo Cgas 20.46 20.52 20.39 20.40 2043
Carbon Dioxide-Inlet co2 Span 25 25 25 25
Indicated average - Dry Yo Cid 0.40 0.36 0.46 043 0.42
Cylinder Value - High Range calibration gas % Cma 12.52 12.52 12.52 12.52
Cylinder Value - Low Range (Zero) calibration gas % Coa 0.00 0.00 0.00 0.00
System Calibration Response - High Range gas - Initia Yo Cmi 12.52 12.52 12.52 12.52
System Calibration Response - Low Range gas - Initia % Coi 0.00 0.00 0.00 0.00
System Calibration Response - Low Range gas - Final % Cof -0.05 -0.05 -0.05 -0.05
System Calibration Response - High Range gas - Final % Cmf 12.42 12.42 12,42 12.42
Actual average - Dry (Corrected for Driff) % Cgas 0.430 0.374 0.488 0.473 0.445
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HORIZON

ENGINEERING

13585 N E.WhilQeer '‘Nay « Parend, SR ¢2230
Prone (500)255-5C50 » Fax (5,0 2550508

Romzore@elecart cofm Calibration Field Record
Cliant (./’/4 Tester <& E’P/
Date 2f 27/ Observer _~——— R
Source L\/-‘J T [ Data Loggser ID K—J-“._f}, e
{ Erdfun 5 | ErdRun_
Luak Shacks, Start Run_L Mar=Rorr—t  Siart Run _ Ena Run __
P —— Valva Cylinder Sgan Cytinder AnalyTar System Systacn System System
PASLOK Position ] Gas Value Calbraticn Calbration Calibranen Calibeation Calibrat:on
Rascorsa Time éﬁk Responsa Response Responsa Respanse Respanse
' B 557 [ 75 292 B —

CO2% enZ ?c co2 L7e | 210,75 | Z1&5 1 20, 51
Range (D~ 75T 22 coz 142.52 [ /2. ¥F 112,52 ] 12.v2
Analyzer Model /47 C 2 L N (1O, ol | oo |~0.cf
Anatyzer SN: /7 ce =2 4.5 a9, /. i
COppm c¢h_ 7 2.5 co | H[X .3 E9FC 797, ]
Range (' -!tend 2T co E=-Yal (=~} 9___{_‘?545’ 502, ¥
Analyzer Model ‘}’,;'? 26 N O | ) -5 |- 2
Analyzer SN: /o o -7 c?2 a'{/,c'\ 7, ( 577: rd 3’6! ?
02% ch _{_ L 02 |[29.95| 22,17
Range & =25 -2 o2 [ L&t fL.E2S| 773
Analyzer Model / ¥ = & N OO O o2 (oo Q, oy
Analyzer SN: __/ ”' ' _ ‘ _ _ ‘
NOx ppm ch_ & 2.5 RS | XS, /. 5 .
[Pange C}-?J’C’ﬂ 22_ NOx %;,3 ?5’12 f? 5 ?7,5
Anatyzer Model &< 286 N (O jO, S | 3 1O, 1 |
Analyzer SN: 3 sop > 5/ : H8.2 5,34 4S.

7 |Toeepr— o & Iz 6.4 (27,23 2282 | 2985

¢ Range O-——_?C‘ I‘('q 3 9 ?Lf'é /Ob?y Hifé

Analyzer Modei 72/ 4] -4 6 AR O- ra— 0: !é .’JJ?V
Angiyeer 3T A e
T2C S 25 _GH, (945 |54 S|P 2F .54
R.inge _o..-]Co ' 2 L‘\u' 4‘?; ‘6‘15 ' I)Tc.} 4;. 3")
Analyzer Mode! wE 7 }"S l \y !2_2._73 2 A X iz 26 5
Analyzar SN; S A2 w O e o Lo37-0.47

Chq: Parformance 3pecs
2 L 2€£5
Anatyzer Callbration Error | ACR-CV |  SPAN 2 (2EA @ 5%) Hot Line Temp -
Sampling Sy veam Blan {SRCa.ACR) /SPAN 5 Hol Line Temp 2
9 —_ =
Zary ang Cal Orift [SRC2-SRC1} /SPAN 3
Tast TiT ey Run | Run 2 Aun 3
A A
3 d j'M | Start Teme /? o S
& K -
A / f Ena Tems ,6/ <

Honzon Engineering. 13585 NE Whitaker Way, Portland, OR, 97230 Tel. 255-5050
ﬂ ? "'{'a";" /:a"a U/J".! [l o ol Lﬂt‘l‘ /! ( <. 63
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Bias Check

Initial Final Cylinder Initial

Oregon Steel Mills Analyzer System System Value System System

EAF Baghouse Cylinder Calibration Calibration Calibration Percent Calibration Calibration

27-December-2000 Span Value Response  Response  Response of Difference Bias Drift

Ccv ACR SCRi SCRf Span <2% <5% <3%

OXYGEN

Run 1-3 High Range 25 20.95 2098 84% 0% 0%
Mid-Range AN 11.61 11.85 11.70 11.73 46% 1% 1% 0% 0%
Zero 23 0.00 0.02 0.02 0.04 0% 0% 0% 0% 0%

CARBON DIOXIDE

Run 1-3 High Range 25 21.86 21.75 21.65 21.51 87% 0%
Mid-Range 23 4930 49.60 51.10 49.10 199% 1% 6% 2% 8%
Mid-Range 23 12.52 12.49 12.52 [2.42 50% 0% 0% 0% 0%
Zero 25 0.00 -0.01 0.00 -0.05 0% 0% 0% 0% 0%

CARBON MONOXIDE

Run 1-3 High Range 1000 898.00 891.30 898.00 887.10 90% 1%
Mid-Range 1000 508.00 500.90 504.80 502.80 51% 1% 0% 0% 0%
Mid-Range 1000 84.90 87.60 87.40 26.80 8% 0% 0% 0% 0%
Zero 1000 0.00 0.10 -0.30 -0.30 0% 0% 0% 0% 0%

NITROGEN OXIDES

Runl High Range 250 183.00 183.30 18G.3G 177.80 73% 0% 1% 2% 1%
Mid-Range 2350 90.30 88.30 87.50 87.50 36% 1% 0% 0% 0%
Mid-Range 230 45.00 46.20 45.36 45.49 18% 0% 0% 0% 0%
Zero 250 0.00 0.30 0.30 0.10 0% 0% 0% 0% 0%

SULFUR DIOXIDE

Run1 High Range 30 26.40 28.29 29.22 29.85 83% 6% 3% 5% 2%
Mid-Range 30 9.39 9.86 10.54 11.56 31% 2% 4% 6% 2%
Zero 10 0.00 0.12 0.56 1.34 0% 0% 1% 4% 3%

TOTAL GASEOUS ORGANIC CONCENTRATION

Runl HighRange C3HB 100 86.50 88.23 91.56 87% 3%
Mid-#1 CH4 100 49.50 45.07 45.38 50% 0%
Mid-#2 CH4 100 27.79 28.18 26.55 28% 2%
Zero N2 100 0.00 -0.37 -0.67 0% 0%

Part 60, Appendix A, Method 6C, Figures 6C-3 to 6C-5
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Oregon Steel Mills

Particulate Emissions

8.0 7 I ; 5 T T TTTT T T 20040
70 i EEERN EERES L i B : 0.0035
60 1 ; : ’ EEEk ) 14 : - 1 0.0030
-
%s.o : 0.0025 B
] ]
=
=R S AR IR NI A AT I | LN | 0 3 (1) AR S AR &
& 2
5 40 +- Foooz0 E
B . HEAR : g
- - H f -
s = C &
£ 30 : 00015 §
= 0.0010
: : 3 0.0005
0.0 i f 0.0000
Jm-BS Jua-87 Jm-89 Ian-91 Jm-93 Jan-95 ans7 Jan-99 P 2001
Year

= == Grain Loading gr/dscf =—— Grain Loading Avg. —0— Particulate lbm/hr == Particulate Avg lbm/hr

Oregon Steel Mills
Lead Emissions

0.200 ———— — —T T \ , —— LOOE-04

0.175 T e | 875805

oxso I : . i i o S

0.125 625E-05
o H o
& : g
E : 3
= p.100 : s00E0s B
E A T
3 i 3

0.075 3.75E-05

I 1t
: A
0.050 41— 1 —5 2.50E-05
i\ .y
{
0.025 36E : 125605
0.000 J——i——— 1 } T 0.008+00
Jm92 93 Jan34 Jan-95 Jm-36 Jo-97 Ja98 Im-99 12000 Jao-2001 Jam-1001
Year
== Grain Loading gr/dsef —— Grain Leading Avg. —o— Lead [bm/hr —— Lead Avg lbm/hr
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Oregon Steel Mills
Flow Rate
650,000 -
606,000
550,000
500,000
2
w 430,000
=
-
E 400,000
™)
350,000
]
300,000
250,000 : : :
200,000 i i ; }
Jam-RS Jum-37 Jam-8% Jan-94t Jx-33 Jam-35 Jme97 Jm-%9 Jan-3001
Year
== ACFM-Inlet e ACEM-fnJet {avg) ===+ DSCFM - Intet
e DSCFM-Inlct (avg) ==wi=— DSCEM - Qutict e DSCFM-Outlet (avg)
Oregon Steel Mills
Carbon Monoxide Emissions
700 H i : i H £ H i i i 100
600 600
5 500 : 500
3 : £
[ ! &,
= o
4 400 frur : 00 S
3 T % 3
Q -~ : @
g : - R -t g
2;,300 : 300 E
i | §
200 200
L so0
; } i - : Lo
Im-95 Fa-96 Jar 97 Fn-98 -39 Jam- 2000 T 2002 Jo- 2602
Year
= CO ppmv —— CO ppmv Avg. =~ CO lbm/hr — CO Avg lbin'hr
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PRODUCTION/PROCESS DATA
| Furnace Heat Logs
Baghouse Pressure Drop Field Data




oS ™ #3 TUR»ACCE - EAT . 0¢G

2a1 Nupder: 105390 Orace: ALYD-50-3-7L Grace ~3: %37
CTeW NO I Heat Tapo Date:x 12/27/2000 Charoe Tine: .37
Tan Time: L1222
~2ais on Delta: &8 -ast reat Taosoec: LL3G
Tetal Cnarae W: 1 280.90 FUrnace _ing L2385 I 0
G0t fetal wt : 0.0 Jxygen Faton : Y]
Four Bacw : 0.0 Nat. Gas EBaich : 166
Taaz Tens : 4]
Melt Efficiency Rating @ 0.00 Total & : 59.2
Charge to Tan Tire : 43 AVE. T P b1.2
Tap to Tap Tine : 57 XWwH/Ton r 280.0
Total Delay Tire : 2.6 Avg. fWwr. ractor 3 0.85
LhERISTRY SUUmARY s
Wi, o : CoNRA LS "

LADLE ADDITIONS:




3% - H3 S A NAc sl AT - 03
HEAT SoTmARY
mEat “unner: LO0P39L Grage; ALR7I-30~3-7% Grace ro: 9437
Drew so F Aeat Tao Daze: 12/27/72000 Luarge Tiper 122
Tap Tine: 230

reatn on Delta: 787 _ast Meat Tazpec: LZEZ

Total Craroz Wi o: 230.0 Furnace Ciie 0% I &

W0t fetal wt 1 0.0 Jxygen Fatoa : 0

Four Bace : 0.0 mat. Gas Batcon : L2b

Taa Tena : 0

me.t Efficiency Rating @ 0.00 Total ik : 345.9

Charge to Tan Time : 49 Avg. Tw : 58.8

Tan to Tap Tine : <1} Kwr/Ton : 249.3

Total Delay Time : 20.6 Avg. Puwr. Factor @ 9.84

CREMISTRY SUnmARY
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195% (l}woﬁﬂNL

']3§1Um ’}”‘9'
0P
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I H3 s od 1w AL L 4 x A - = 3

rEAT SUATARY

TZat munoer: LOYIFZ Grane: AL72-54-3-71 Grace ~o: 6357
Crew mo HE Aeat Taon Dane: LZ/27/2000 Charge Time:d 1322 .
Tan Timer 1410
~EXTs on De.ta:  FFO -x5T Feat Taodzew: 1318
Toza: Charge wt @ 280.0 furnace _L7Ee 5% K
40T TEtal wi : 0.0 dxygen Baich : v
#our Bace s 0.0 nat. Bas Baton H w40
Tan Teml : 0
Teli Efficiency Rating : 0.00 Total rur : 40.0
Charge to Tan Tire H 4B Ave. Mw HEA
Tan 10 Tap Tine : 2z Xwr/Ton r ZBL.7
Total Delay Time T li. Avg. Pwr. “actor @ 0.B§

CHEMISTRY SUmmARY
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TEAT Nugzer: L0930 hrane: AL72-50-3-71 Brace Mo 5437

DR PR 424t Tan Date: 12/27/72000 Sharge Tire: 2412

Tap YTime:r L8567

ate on Deltar 79%. ~ast rMeail Taope.: L&L0
“otal Cnarge Wi : 255.0 Furnace _:ae obe @ G
0T A2tal wt s 0.0 Oxygen Satch : 0
“gur Bacw : 0.0 Mat. Basz Eatcn : 123
Tap Teno H o

elt Efficiency Rating : 0.00 Total mw- : 37.1 ' g

Clrarge to Tap Tine : 53 Avg. M : 59.6
Tan to Tap Tine : 47 Xwri/Tan : 265.0
Total Delay Tire : 7.8 Avg. Puwr. Tactor @ 0.B&
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HEA™ SUNNMARY ,

meal nuaner: L0994 Graces AS72-50-3-71 Grace ro: 5637
Lrew No : 2 deat Tan Date: 1272772009 Charge Timey 1902 .
Tao Time; 1942
"®ats gn Delta: 7%2 —ast Feat TaoDoel: L&%
0TaL Charge Wt o 230,90 Furnace Luime _be G
40T Tetal wi : 0.0 Oxygen Razca : 0
Four Bagw t 0.G Mat. Gas EBatcn : 136
Tao Tena : 0
reit Efficiency Rating @ 0.00 Total muhi T 37.2
Charge to Tan Tine H g1 Avg. Mk : 60.7

L]
[
o~
wn
[ ]
S

Lun/Ton
Avg. Pwr. factor sz 0.85

T
I
wn

Tas to Tap Tinme
Total Delay Tine

0
.
)

CHEMISTRY SUMRARY - ; e

LADLE ADDITIGNS: o
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FEAT SUTMARY
FHeat tunber: 108399 Grace: ALF2-50-3-7. Grave ro: 9837
Srew No : 2 ®at Tany Date: 1272772000 charge Time: 1346
Tas Time: 1630
neats on Jelta: 793 LasT Feat Tabpgrr L5430
Tetal Charge Wt @ Z89.9 Furnace _ime .DI * ¢
S0T feial wt : 0.0 Oxygen Baica : QO
Four Bacw : 0.0 nat. Gas Banch : 163
Tan Tema H 0
melt Tfficiency Rating @ 0.90 Total MuE : 37.9
Charge to Tao Time : 4 Avg. T P 605
Tap to Tap Time : 57 LwH/Ton : 270.7 I
. - . - - R, . b
Total Delay Time : 10.5 Avg. Fwr. actor @ 0.85 !
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CALIBRATION INFORMATION
High —Volume Sampler Calibrations
Pitots
Thermocouples and Indicators
Shortridge Micro manometer
Barometer
Filter Tare Weights
Nox Converter Efficiency Data
Calibration Gas Certificates
Audit Sample Results, reporting forms and
instructions




HVYCAL.WBI

High Volume Orifice Calibration Data

p

oL ke

ile call 192 #1192 A= 4799 l/ #1032 A= 44 558
Date 112.03-00 02-0-00 B= 0462 02-03-00 B 0.434
Tester cdb Lawt A= 4B 643 Last A= 459
Analysis  cdb/mew B>  0.440 a= 0.441
ANCE AT 1% ANGE A= %
B~ 5.1% B= 10%
General Form Of Solution, Q(68F)=A*(dHo*T68/TY'B | A= ()68} (@ T&3F,dHo=1.00
Q=A(dHo)'B i
1) In{Q)=in{A 1B *In(dHuv) ¥
2] Z=in(Q) N w Cl z :
W=ln{dHo w wt |c2 wZ l
Cl=ln{A) .
C2=8B
3] Z=C1+C2(W)
Point dHo Q Q Point _ dHo Q Q
(in H20) {cfm) {cfm)  Differenc (in H20) (cfm) (cfm) Difference
{@To=68F Calculated % @To=68F Calculated % -
t 0.130 19.01 18.69 -1L7% ¥
2 0.150 20.19 19.97 -11% 2 0.090 15.20 15.03 -LI% :
3 0.160 2061 20.57 -0.2% 1 0.090 1542 15.03 -2.5%
4 0.210 2343 2131 -0.4% 4 0220 2223 125 1.5%
[] 02N R 208 V% [ 0.210 W 22.08 Y
6 0230 23.91 24.33 1.7% 6 0210 21.82 22.09 1.2%
7 0.420 3151 1214 2.0% 7 0.420 2973 3027 1.8%
8 0.420 31.83 3214 1.0% ] 0.420 29.87 30.27 1.3%
9 0.420 1134 3214 1.0% 9 0.420 30.01 3027 0.9%
1] 0.650 39.36 19.33 -0.1% 10 0.620 36.18 36.13 0.1%
11 0.670 19.59 39.88 0.7% t 0.630 16.40 36.40 0.0%
12 0.670 39.84 39.88 0.1% 12 0,640 16.61 36.66 0.1%
3 0.820 44.24 4379 -1.0% 13 0.820 41.13 41.03 0.2%
14 0.860 4490 4476 -03% 14 0.820 41.41 41.03 0.9%
15 0.870 44.88 45.00 0.3% 15 0.830 4141 41.25 0.4%
16 1.000 48.50 48.00 -1.0% 16 1.000 4551 490 -1.3%
17 1.000 LR 48.00 -1.0% 17 1.000 4515 4490 0.6%
18 1.000 48.10 48.00 02% I8 1.000 45.14 44.90
Average Average -
No#l W we Z WZ|  No# W W Z WZ|
1 204 41625 2.9447 -6.0079
2 -1.90 35991 . 30054 -57016 2 241 5.7982 27211 -6.5522
3 -1.83 31.3584 10259 -5.5453 3 241 5.7982 27356  -65872
4 -1.56 2.4356 31539 49222 4 -1.51 22926 31014 -4.6959
5 -1.51 22926 11671 -4.7953 5 -1.56 2.4156 30867 48|72
6 -1.47 2.1599 11745 -4.6655 6 -1.56 2.4356 3.0829 48114
? -0.87 0.7526 14502 .2.9930 7 -0.87 0.7526 33922 -2942%
8 -0.87 0.7526 34604 -3.0019 8 -0.87 0.7526 3.3969  -2.9468
9 087 017526 3.4606 -1.0021 9 -0.87 0.7526 14016 29509
10 -0.43 0.1856 36726 -1.5821 10 -0.48 0.2285 1.5885 -1.7154
1" -0.40 0.1604 16785 -1.4732 11 -0.46 02135 33945  -1.6608
i2 -0.40 0.1604 16848  -1.4757 12 -0.45 0.1992 316002 -1.6067
1 -0.20 0.0194 17897 -0.7521 13 .20 0.0394 37166 -0.71376
14 .15 0.0227 18044 -0.5738 14 -0.20 0.0394 1723 -0.7389
s -0.14 0.0194 318040 -0.5298 15 -0.19 0.0347 317236  -0.6918
16 0.00 0.0000 18817 0.0000 16 0.00 0.0000 38178 0.0000
£7 0.00 0.0000 18815  0.0000 17 6.00 0.0000 3.8099 0.0000
18 0.00 0.0000 38733 0.0000 18 000 - 0.0000 3.8097 0.0000
No#¥ W Wi Z —WZ | NoN Y Wi i WZ
18 14,64 208536 629132 -47.0213| 17 -14.02 207726 583029  -43.4577
18 -14.64]Cl 6291 17 -1a02JCi 58.30 _
-14.64 20.85]C2 -47.02 -14.02 21.77] 2 -43.46 -
{ -o81fci 150 Ci=  387¢11] 0.9444 -0.82]ct 343 Cl=  3.80440
0 8.95]C2 414 C2= 0.46210]-0.7791 10.20) c2 4.64 C2= 045438
| 081]ct 150 A= 47.99563] 0.9444 -0.82]c1 143 A= 4489831
0 tjc2 046 B= 046230| -0.087 1jc2 0.45 B= 0435438
1 (¢] [of] 387 @1.00 48.00] 0.8717 ] [ 1.80 @1.00 44.90
0 1jc2 046 @0.10 16.45] -0.087 1§c2 04s] _@o.10 is.17
Horizon Engineering
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Bitot Calibration Calculations

Date 19-Sep-00 Pb= 2973 in Hg
File Sep-00 Ta= 3200 R
Method #2 sec 4 Location Whitaker Shop
Wwhe TIH.DLR
Pirot Tested [Cpl {s] Cpl [*%] Pitot Tested (Cpl ] (Cpl (%)
Last New Old Change Last New Old Change
wi4 8-5cp00| 0.79741  000382| 080179  D.5% 691 19-Sep-00| 0.82519 000733] O024417] :-2.20%
u7-5  |8-Sep-00] 081845 000478| 079189 3.4% 642 i5-Feb-00| 0.82451 000565 020373
w6 11-Sep-00| 0.7878)  000725] 081N3] | -2.9% HT-4 8-5cp-00] 080791 000908 034367
wuil  &Sep-00| 080365 000551 081671 © <L&%|. SR-18 11-Sep-00 0.82139 ©.00505] 083s73|. -
:10-2  18-5ep-00] 0.80589 000680 0.80973] .0.4% SR-36 11-Sep-00| 0.80674 000850{ 083797}
1510-3  8-Scp-00] 0.805211 000655| 0.79971 0.7% SR-43 11-Sep-00| 0.81766 0.00000| 0.84270
3l 11-Sep00| 0.83017  0.00654| 083368 1 0.7% 10-2 T-Sep-00| 083016 000023 08421}
332 04/02/98] 083734 000642 0.83734] 0.0%) l-s 19-Sep-00| 078015 0.00252
Sl 11-Sep-00[ 0.33856 0.00681| 083579  0.3% 14-3 19-Sep-00| 0.82415| 0.00389
532 23-Mar-99| 083403 0.00741| 033403 0.0% 14-25 19-Sep-00| 0.80192| 0.00653
IR WC3-5 | 19-Sep-00| 0.82072] 0.00000
Average 081585 000619 C.BI738 - .-0.i8% Aversge 081975 000679 083167 . -207% i
dPp dPs Cp ds Avg Cp 5 dPp dPy Cp ds Avg Cp 5
1174 1.290 1970 030112 0.00371 0O.79741 0.00382[6s-1 1.300 1.900 0815890 000629 0.82519 0.00735
| [ 1.200 1.860 079519 0.00212 Pasz 1.230 1750 082998 000479
80 0.800 1.250¢  0.79200 000541 £9/19/00 (X1 1.190 081678  0.0034]
TIH 0380 0580 030133 000392 DLR 037 0520 083509 000990
7. 1,300 1920 081462 0.00383 0.81845 0.004786s-2 1240 1770 0382863 0.00412 0.82451 0.00569|
Pasy 1200 1750 0.31980 000135 Pas 1.150 1.660 0.8240t  0.00050
51800 07738 LI5S0 081271 006574 02/15/00 0770 1.140 0.81363  0.01088
DLR 0380 0545 082666 00082] MJE 0.360 0.510 083177  0.00726
17-6 1280 2000 079200 000417 0.787A3 0.00725{HT-4 1.240 1.800 0.82169 001378 0.30791 0.009081
[Paas 1.190 1.850 079400 0.006i7 Pams 1.150 1710 081187  0.00396
91400 0.300 1250 0.79200 0.00417 05/08/00 0770 1210 0.78975  0.01816
TH 0360 0390 077332 0.01451 TH 0.360  0.540 080833 000042
s210-] 1.250 1950 079263 001101 0.30343 0.00551{SR-18 1.230 1750 052998 0.00359 0.52139 o.oosos“
[P=s 1.200 1520  0.3033% 0.00023 Paus I.140 1650 0.8229¢  0.00130
9/6/00 nsi0 1200  0.81337 0.009T2 09/11/00 0810 1190 081678  0.00462
TH 0370 0560 080472 0.00107 TIH 0350 0530 081592 000547
1310-2 1.250 1900 080300 000239 0.8058% 0.00680|SR-36 1.230 1800 081837  00L163 050674 o.oomL
Pass 1.220 LBSO  0.80395 0001 Pams 1.140 1.700 0.81071  0.00397
91000 0.765 LI80  0.79712 000877 05/11/00 0.810 1250 0.79694 000981
DLR 0370 0540 03193 001353, TH 0.360 0.550 080095  0.00579
5510~ 1.260 1.930 079991 0.00330 0.5052] DOO65S|SR-4Z 1.220 L7350 032560 0.0089%4 0.81766 0.00850f
Pass 1.180 1780 0.80606 0.00085 Pass L120 1610 082572  0.0080S
9/2/00 0.785 1210 079740 000781 09/11/00 0510 1210 081000  0.00766
TIH 0375 0.550 081747 0.01226 TIH 0.360 0.540 0K0833  0.00933
331 1250 1780 087962 000055 0.83017 0.00654]104 1.300 1850 0.82939 000027 0.83016 0.00023]
Pass 1.160 1.660  0.32758 0.00259% Pass 1.230 L7350 082958  0.00018
/1 1/00 0810 LIB0 082023 0.009%4 05/07/00 0.830 1180 0.8303¢  0.00013
TIH 0370 0510 084324 0.01307 TIH 0330 0340 033048  0.00032
33-3 1.200 1.650 084428 000694 0.83734 000642]111 7 '1.300 2.100 077893 000122 0.7301S 0.00252
Pasg 0690  0.980 0.33071 0.0066) Pass 1.240 2000 077953  0.00063
04/02/98 0585 0830 083114 0.00620 09/19/00 0.850 1.380 0.77657 000318
f 0370 0510 084324 0.005%0 DLR 0.3%0 0620 0.78518  0.00503
Sa-) 1.250 L7140 033910 0.00034  9.838556 0.00681 :4-./ 1.300 1.850 032989 000575  0.82415 0.00389
Pasa I.160 1650 083008 0.00848 Pass 1.240 1.820 081717  0.00698
11,00 03815 LI5S0 083342 000514 09/19/00 0.830 1200 082335  0.00080
TIH 0370 0.300 085163 001307 DLR 0.39¢ 0560 082618 000203
S9-2 1.300 L850 0.82989 0.00414 0.83403 0.00741[14-25 1300 2000 079816 000376 0.80191 0.00653
Paa 1100 1500 0.3477¢ 001376 Pans 1.23%0 1.880 080077  0.00t1S
37399 0230 1.200 032335 0.01068 09/19/00 0820 1210 031499  0.01306
kds 0370 0520 023509 000106 DLR 0380 0560 079377 000816
Note: ** Not calibrated; will calibrate when needed. we 1-5 1.280 1.820 021024 000952 032072
Pau 1.220 1720 033378 001306
09/19/00 0850  1.250 081638  0.00434
DLR 0386 0520 082941 00047t
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Thermocouple Calibration

Data: T5-War-00  Devialion e .} Alowable CAr. “Ph= 25.60 In Ng cdb
Next Calibration: 18-Mar-01 Limit @212F 10.1 Allowable DH!, Ta= 60.0 of $80324tc
325 F 11.4 Allowabls Diff.
Rmblant Bolllng, Water Boling, ol Average
Probe/10 Standard, ¥ Measurad, F Ditference F |Standard, F Measured, ¥ Diffarence F [Standard, F Measured, F . Differance F § Ditference F
Proba 58.2 58.0 0.2 177.6 178.2 0.8 3401 340.2 0.1 017
Probe 56.0 57.8 0.4 210.2 212 1.8 3378 338.8 1.0 0.80
Prabe 58.0 58.6 -0.8 207 .4 208.6 1.2 336.4 336.8 0.4 073
Probe 0.0 0o 0.0 0 0 0.0 0.0 0.0 0.0 0.00
Probe 57.8 58.4 -0.8 208 210 2.0 336.2 336,4 -0.2 -1.00
Probe 58.0 58.4 04 210.6 2136 -3.0 228 323.0 .0.2 -4.20
Probe 58.2 58.6 0.4 179.4 180.2 0.8 340.6 3418 1.2 -0.80
Probe 57.8 58.8 1.0 209.6 209.4 0.2 335.0 3360 -1.0 -0.80
Probe 58.6 588 -0.2 203 204.4 4.4 3376 3366 1.0 0.20
Probe 58.6 SB.4 0.2 205.6 206.8 1.2 351.2 3518 0.6 0.63
Probs 58.2 59.0 0.8 2036 205 1.4 3408 340.8 -0.2 .80
Probe 58.2 58.8 0.6 2036 206 2.4 329.4 330.4 10 133
Probe 59.4 60.2 -0.8 2038 208.2 14 340.2 341.0 -0.8 1,00
Probe 58.4 57.4 1.0 206.4 207.8 1.4 339.0 335.2 18 113
Probe 58.4 586 0.2 204 4 205 0.6 3386 338.8 0.2 0.23
Probs 59.0 59.8 0.8 21t 214 3.0 326.8 328.9 2.1 187
Probs 58.8 59.2 0.4 204.2 206.4 .2.2 M10 344.0 2.0 -1.87
Probe 58.8 59.2 -0.4 211.2 2122 1.0 335.0 3346 0.4 £0.33
Probe 59.0 61.2 2.2 208.3 216 1.2 365.4 365.0 0.4 -1.00
Probe £9.0 59.4 0.4 203.3 2048 0.8 337.0 336.0 1.0 -0.07
Probs 59.0 59.2 0.2 203.6 204 6 1.0 329.2 329.2 0.0 0,40
Probs 59.0 59.6 0.6 1.2 2132 -2.0 337.0 338.4 1.4 132
Probe 58.8 592 0.4 211 2124 1.4 3420 340.8 1.2 0.20
Probe 59.2 598 0.6 2076 208.2 -0.6 320.0 326.4 1,6 0.13
Probe 59.2 598 0.4 2108 2126 2.0 3436 342.0 1.6 027
Probe 50.4 59.4 0.0 210.8 21386 -3.0 3314 3338 2.4 -1.80
Probe 592 59.6 0.4 211 213 2.0 3352 336.4 1.2 1.20
Probe 59.2 §0.2 -1.0 210.6 2128 .2.0 3410 3422 1.2 1,40
Probe 59.8 §9.4 0.2 210.6 212.4 1.8 3384 33954 1.0 -0.87
Probs 59.4 59.6 -0.2 2112 2132 -2.0 3458 46.6 -1.0 -1.07
Proba 59.8 596 0.0 21 213 -2.0 346.0 3472 1.2 -1.07
Probe 0.0 0.0 0.0 ] I} 0.0 0.0 0.0 0.0 0.00
F5 Pilot 54.0 53.8 0.2 210.8 2128 2.0 344.0 3448 0.8 .87
FS Pitot 59.8 59.8 0.2 210.8 2134 2.6 346.0 ME.0 0.0 £.93
80.0 80.2 0.2 210.8 21286 -1.8 6.4 3496 3.2 A.73
80.2 60.6 0.4 209.8 21086 -1.0 3452 3458 -0.6 0.67
81.2 60.8 0.4 210.8 2126 1.8 3442 345.2 1.0 -0.80
0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0.00
80.2 60.4 0.2 209.4 2108 -1.4 3452 346.0 -0.8 -0.80
540 54.2 0.2 210.8 21324 2.6 347.2 347.4 -0.2 -1.00
60.0 80.2 0.2 210.8 2126 -1.8 341.0 3348 8.2 1.40
60.4 60.4 0.0 210.8 2128 -2.0 346.6 346 6 0.0 067
60.0 60.0 0.0 210.4 2124 -2.0 346.2 348.8 0.5 -0.87
54.2 54.2 0.0 209.8 210.4 -0.8 3436 3434 0.2 -0.20
60.0 60.9 0.8 209.4 2074 2.0 3438 344.1 0.3 2.30
60.8 61.4 -0.6 211 2138 2.8 347.2 3549.0 -11.8 -5.00
54.0 54.2 0.2 209 214 -5.0 340.2 355.2 -15.0 £4.73
60.0 60.2 0.2 210.4 213.2 -2.8 3452 345.0 0.2 £.93
81.0 61.8 0.8 210.8 2128 2.0 3478 348.6 -0.8 .20
60.6 60.8 0.2 210.4 212 1.6 348.0 347.6 0.4 0.47
61.2 61.4 0.2 210.8 2124 .16 347.8 347.8 0.0 -0.60
60.6 61.0 0.4 211 213.2 222 3400 3422 2.2 -1.60
60.4 60.6 0.2 210.3 212 1.2 3320 3324 -0.4 -0.60
0.0 0.0 6.0 [+ 0 0.0 0.0 0.0 0.0 0.00
Probe 60.2 61.0 0.8 210.8 2116 0.8 3466 344 8 1.8 0.07
Probe 50.2 58.4 0.2 2108 2122 1.6 335.4 3320 3.4 0.53
60.0 60.2 0.2 2108 2128 20§ . 3428 3436 1.0 -1.07
60.2 60.6 -0.4 210.4 2112 -0.8 3440 344.4 0.4 0.53
60.2 60.4 0.2 210.8 2118 1.0 3386 339.4 .0.8 0.67
60.8 651.0 0.2 210.4 210.2 0.2 3412 333.4 7.8 2.60
[~ AVERAGE 55.1] BEA[ 0.3 T34.2] 155.7 15 18.1] 5.5 0.5 0.5
-0.00% 0,23 % 000t
Fivol Dral Gauges
D20 0.0 211.2 208 3.2 0.0
D1 0.0 211.2 205 6.2 0.0
D13 0.0 211 210 1.0 0.0
9142 0.0 210.8 200 10.8 0.0
o4 0.0 210.8 210 0.6 0.0
1032 0.0 205 200 5.0 338.4 3316.0 1.4
Standard UUsed  Fluke 5885570

Harizan Engineering 3037255-5050




Thermocoupia Indicator Calibestion

Uas 1700 Teviaon Q32T T4 PE= 0 n hg TR B OLR
Next Calibration: 068-01t Lima @212F 101 Ta= 550 ofF TCINDmMOG, WE 1
gwo F 129
[Thermecouple Teviation Tevialon Devialion Xverage
ﬁlnﬂbﬂﬂf IChanne! Maasured, F Standard, F % sbsolute Measured, F  Standard, F % absclua Measured, F  Siandard, F % absoiute Devlatlon, %
Olal mullk-indicator 1 1220 120.0 03 5100 5100 0.0 1030.0 10290 0.1 0.14
2 117.0 1150 0.3 5100 516.0 0.0 1030.0 1029.0 0.1 0.14
3 117.0 115.0 0.3 5100 510.0 0.0 1030.0 1029.0 0.1 0.14
4 117.0 115.0 0.3 510.0 5090 0.1 1G30.0 1029.0 0.1 0.17
5 117.0 1150 0.3 5100 5100 0.0 1030.0 1029.0 a1 0.14
1 117.0 1150 0.1 5100 5100 0.0 1030.0 1029.0 0.1 0.14
7 110.0 108.0 0.4 5100 510.0 0.0 1040.0 1040.0 0.0 0.12
8 115.0 117.0 03 5110 5110 0.0 1030.0 1029.0 0.1 0.14
9 11890 117.0 03 110 5100 01 10290 1029.0 0.0 0.15%
10 119.0 1170 0. 5110 511.0 0.0 1030.0 1029.0 0.1 0.14
lOmega rendicator 1 112.0 116.0 Q.5 5100 5100 0.0 1026.0 10260 0.0 017
2 119.0 116.0 0.5 5100 510.0 0.0 1026.0 1026.0 0.0 0.17
3 119.0 116.0 0.3 510.0 510.0 0.0 10269 1026.0 0.0 0.17
4 119.0 116.0 0.8 510.0 510.0 0.0 1026.0 1026.0 0.0 0.17
5 118.0 116.0 0.3 5100 510.0 0.0 1026.0 1026.0 0.0 0.12
uka 8393007 98.0 9.0 0.2 4920 493.0 4.1 1012.0 101130 £.1 0.12
ke 7029062 104.0 102.0 0.4 509.0 508.0 0.1 1025.0 1024.0 0.1 0.18
luke 72760077 1 102.0 100.2 0.3 501.0 4386 0.1 1005.0 1007.8 0.1 0.22
2 %0 100.2 0.2 498.4 498.6 0.0 1006.4 1007.8 £.1 0.1
oter Box 4 1 20.0 90.0 0.0 505.0 506.0 0.1 1003.0 1003.0 0.0 -0.03
2 97.0 9.0 0.2 512.0 513.0 0.1 1003.0 1003.0 0.0 .09
k1 970 a7.0 0.0 512.0 5130 0.1 10120 1012.0 0.0 0.03
4 86.0 85,0 0.0 5030 503.0 0.0 1011.0 1011.0 0.0 0.00
5 85,0 85.0 0.0 502.0 502.0 0.0 1005.0 1005.0 0.0 0.00
eter Box 5 1 95.0 g97.0 0.4 502.0 503.0 -0.1 1006.0 1005.0 0.1 0,13
2 o4.0 95.0 0.2 508.0 508.0 0.0 $86.0 986.0 0.0 0.08
3 104.0 104.0 0.0 5220 522.0 0.0 1000.0 1000.0 0.0 0.00
4 97.0 98.0 0.2 518.0 517.0 0.1 1019.0 1018.0 0.1 0.07
5 280 90.0 0.4 505.0 S09.0 £.4 1010.0 1010.0 0.0 0.26
[Meter Box 6 1 1020 103.0 0.2 502.0 502.0 0.0 1011.0 1011.0 0.0 0.08
2 99.0 9.0 0.2 501.0 501.0 0.0 1011.0 1011.0 0.0 0.0
3 98.0 880 0.0 498.0 499.0 0.1 1008.0 1009.0 0.1 0.08
4 102.0 101.0 0.2 498.0 499.0 0.1 1008.0 1009.0 0.1 0.00
5 102.0 102.0 0.0 5020 502.0 0.0 1010.0 1011.0 £.1 0.02
vster Bax 7 1 58.0 97.0 0.2 497.0 4970 0.0 1019.0 1018.0 01 0.08
2 970 98.0 0.2 496.0 496 0 0.0 1018.0 1018.0 0.0 0.06
3 98.0 97.0 0.2 497.0 497.0 0.0 1019.0 1118.0 0.1 0.08
4 98.0 97.0 0.2 497.0 497.0 0.0 1019.0 1018.0 0.1 0.08
-] 98.0 a7.0 0.2 497.0 4970 0.0 1019.0 1018.0 0.1 0.08
Metor Box 8 1 101.0 101.0 0.0 S01.0 500.0 0.1 10090 1008.0 0.1 0.08
2 101.0 100.0 0.2 500.0 500.0 0.0 1008.0 1008.0 0.0 0.08
3 101.0 100.0 0.2 501.0 5000 041 1008.0 1008.0 0.0 0.09
4 101.0 100.0 0.2 £01.0 501.0 0.0 10809.0 1009.0 0.0 0.06
5 100.0 100.0 0.0 500.0 500.0 0.0 1009.0 1009.0 0.0 0.00
hMﬂ‘l&f Box 9 1 100.0 101.0 0.2 5100 512.0 0.2 1000.0 1000.0 0.0 0.13
2 101.0 102.0 0.2 5110 5130 £0.2 1001.0 1000.0 0.1 £.10
3 101.0 103.0 0.4 511.0 513.0 0.2 1001.0 1000.0 2.1 .16
4 100.0 102.0 o4 511.0 513.0 0.2 1001.0 10000 0.1 .18
5 100.0 102.0 0.4 511.0 513.0 0.2 1001.0 1000.0 0.1 0.16
temp. control bax 1 1 104.0 103.0 0.2 505.0 507.0 0.2 997.0 992.0 0.3 .11
2 106.0 105.0 0.2 518.0 5200 0.1 1012.0 1007.0 0.3 0.10
3 1050 104.0 0.2 505.0 509.0 0.4 1007.06 1003.0 0.3 0.01
4 1020 100.0 0.4 5070 510.0 0.3 1005.0 1001.0 0.3 .11
5 103.0 102.0 0.2 497.0 4990 £.2 9970 993.0 0.3 0.08
1 89.0 99.Q 0.0 4970 500.0 £.3 1003.0 999.0 0.3 £.01
Jtemp. control box 2 1 87.0 99.0 0.4 497 0 502.0 0.5 988.0 9890.0 0.1 0.34
2 96.0 9.0 0.4 497 0 502.0 0.5 986.0 989.0 0.2 0.38
3 970 98.0 0.2 497.0 .o 0.4 986.0 989.0 0.2 -0.27
4 95.0 100.0 0.4 498.0 S03.0 0.5 986.0 9683.0 0.1 0.34
5 970 94.0 0.5 497.0 501.0 0.4 9360 9870 0.1 0.02
-] 96.0 9840 0.4 499.0 503.0 -0.4 98540 9880 0.2 0.13
an || Hoater Controlsi 1 95.0 940 6.2 491.0 4960 0.5 1018.0 1050 .8 -+.7 -1.88
2 930 92.0 0.2 4900 4980 0.8 10200 1021.0 0.1 0.24
3 370 50 0.4 25890 259.0 0.1 548.0 548.0 0.0 0.09
4 37.0 340 0.8 2550 258.0 0.4 549.0 549.0 0.0 0.08
0.00
0.00
0.00
0.00
—AVERAGE T00.38]  100.42 0.10] 4396, 497.93 0.121 _ 937.05]  997.7% “0.04 -0.02
o used, TTuka SE0S Tl calbratad J-1 38 Oy Grait EGgIT Lo,
Hortzon Engineering S0/255-5050 8 4
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(Serial To. M94064)

On June 20, 2000, the Shortridge SR1 digital manometer was calibrated against
a zero to three-inch incline manometer. The table below shows the results.

Incline Manometer Shortridge 1

0.00 0.0000
0.05 0.0504
0.10 01075
0.15 0.1515
0.20 0.2030
0.30 0.3037
0.40 0.4030
0.50 0.5060
0.70 0.7040
0.90 0.9030
1.10 1.1010
1.50 1.5600
2.00 1.948
2.50 2.501
2.90 2.895

TJH
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13585 N.E. Whitaker Way ¢ Portland, OR 97230
Phone (503)255-5050 * Fax (503)255-0505
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(Serial No. M‘?{,'O'O>
On June 20, 2000, the Shortridge SR2 digital manometer was calibrated against
a zero to three-inch incline manometer. The table below shows the results_'

Incline Manometer Shortridge 2

0.00 0.0000
0.05 0.0450
0.10 01047
0.15 0.1495
0.20 0.2049
0.30 0.3085
0.40 0.4145
0.50 0.5177
0.70 0.7107
0.90 0.9162
1.10 1.090

1.50 1.511

2.00 2.010

3.00 2.911

TJH
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Magnehslic Callbrations

ate TFa RGO s )
Tosters cdb 00.0 Temp. (F)
Location Whitaker Shop 30.50 Pixin H20)
Q-Mnc/MB-1 Manomater
Magnahslic 15 soc. leak check Scale Magnehelic Manometer Diflerance Differsnce srance
L) High Low Inchas  in H2Q in H20 in H20 * Averags
1-A QK oK 1 0.000 0.000 0.000 9%
0.300 0.30Q Q0.000 090%
0.600 0.590 L0110 -1T%
0.945 0.940 0.000 0.0% H.4%
1C nfa na 1 0.000 0.000 0,000 0.0%
21-sepi-29 0000 0.000 0.000 ERR
0.000 0.000 0.000 ERR
0.000 0.000 0.000 ERR ERR
1-E ok ok 1 2.000 0.000 0.000 0.0%
0.130 0,149 0.0t0 IAN
0.440 0.440 0.000 G0
0.820 0840 0.020 244 2.4%
1.F / OK QK 1 0.000 0.00¢ 0.000 0.0%
0.220 Q.240 G.020 8.3%
0.480 0470 0010 2.%%
0.740 Q.760 0.020 2.6% 13%
1G oK QK 1 0.000 0.000 0.000 0.0%
0.190 0.190 0.000 00%
0.480 0.460 2020 -4.3%
0.840 0.790 0.050 B5.3%]  -2T%
-H oK oK 1 0.000 0.000 0.000 0.0%
0.600 0.590 0.010 1.7%
0.800 0.800 0.000 0.0%
1.000 1.020 0.020 2.0% 0.1%
14 QK 0K 1 0.000 0.000 0.000 Q.0%
2t-sepl-99 0920 0.950 0.030 3.2%
0.670 870 0.000 0.0%
0.300 0.290 0010 -3.4% 0D.9%
1K oK OK 1 0.000 0000 0,000 0.0%
0.210 0.220 0.010 4 5%
0.330 0.0 0.0t0 2.9%
0.800 0.780 -0.020 -2 6% 1.2%
1-L oK OK 1 0.000 0.000 0.000 0.0%
0120 0120 0.000 00%
0.530 0.510 0.600 0.0%
0.940 0980 0.040 4 1% 1.0%
A OK, OK 2 0.000 0.000 0.000 0.0%
0.850 0.850 0,000 0.0%
0450 0.450 0.000 0.0%
1.800 1.800 0.000 0.0% 0.0%
28 OK CK 2 0.000 0.000 0.000 0.0%
8.500 8480 0020 -4 2%
0.870 0870 0.000 0.35%
1.400 1.400 0.000 204 -1.0%
2 OK QK 2 0.000 0.000 0.000 10%
0.400 0.400 0.000 20%
0.720 0720 0.000 3%
1.50Q 1500 0.000 3" 0.0%
FR ) oK oK 2 0.000 0.000 0.003 v
10-Fab-99 0.450 0.470 0.020 S
1.050 1.000 -0.050 S35
1.700 1.660 -0.040 L2 0.8%
2-E OK OK 2 0.000 0.000 0.000 0%
0.350 0.350 0.000 1%
0.750 0.740 -0.010 1A
1.750 1.800 0.050 T 0.4%
3-A OK OK 3 0.000 0.0G0 0000 B
10-Feb-99 0.550 0550 0,004} LY
1.500 1.500 0.000 2130
2580 3000 0.020 PR 0.2%
IH oK QK 3 0.000 0.000 0.000 NG
10-Feb-9% . 0.500 0.500 0.000 0%
1.500 1.530 2030 20
2.500 2.510 0.010 PER 0.0%

Horizon Englineering 603/2556-6050 Fax 503/266-0605
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October 27, 2000
Horizon Engineering shop
Barometer Calibration

The Barometric pressure reported at Portland Troutdale airport was 29.83" Hg
and was corrected to the altitude of the Horizon Engineering shop. The
barometer reading in TVIIl was 29.89"Hg. The barometer reading in TVIl was
29.61" Hg. The barometer reading in TVl was 29.92" Hg. All pressures are
absolute read at the horizon engineering shop.

DLR
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q-25.- O 9-206 ~O O 4-27 -0¢D 9-29-00 |
LESHL TS  «4 2900 Y, 2905
2 e 14 4. Q¥ 65 4 ag 6T
675 ¢, 2859 4 o5 bl
b1l 4.39 15 4,29 94
77 4. 834 i agas
b¥55617F 4.30206 4,30 29
e 19 4,a¥ 7 4 A8 79
mid %0 . 25 (9 4 25 7/
282 1 “4.a463 4,244
=& LF2 4.2518 4, 25|
RéR 16855683V 4, 3405 4,24/3  4.2% I
%Y 4.2435 4,24 39
685 4. 2228 ,22.31
" LY 4,2500 4. 510
6977  4.3D9g 4, 2101 42/09
R55L 88 4. 2623 4, 2 30 4, 2633
L8IY  4.22.0% q.2a05 4, 223
690 4.2323 4,233 4,23 28
- L9 H.2319 4.232¢  4,23206
692 4. 2400 d4.2417 A4.2413
LbTSS6II  4.2599 42563 ¥ 256
Y H4.2d7 o, RNe3Y 4,233
L35 4.29 18 4, 2430 4. 34a7
9% 4, 2732 4T 4,27 38
L¥554697 4.234% 4,2355 ¢, 2355
3y 4.2693 §4,2707 ° +4.R703
©19 H4.29 12 4,2938 4, 2330 . 2732¢C
_ T00 f.27y5 4,27 85~
1T 6) 6 4, 257 H,35 15
17kl a? H.24924 4, 9933 4, a4 29
12¥% 4. Q353 4.2%563 %4,93 60
129 4,96 9| 4, 2700 o4, 2693 4. 296
/30 4,255 4,291 4,35 18
, J31 4. 933G 9.2347 4, 33 4@
L7 ! 32 . 2550 4,2570 4.5 b a5
_ /33 ¢, K 0O 4, 2409 #2405 )
134 4. 2330 o, 2343 H, 3335 4.4338
/35 - 4.253] 4, 254Y o, 25 36 of, 8535
/36 4. 2 99 4.3d703 4. Q696 4,277 3¢




Readings Time

60.7 1457
60.7 14:58
60.7 14:59
60.7 15:00
60.7 15:01
60.7 15:02
60.7 15.03
60.7 15:04
60.7 15:05
60.7 15:.06
60.7 15.07
60.7 1508
60.7 15:09
60.7 15:10
60.67 15:11
6067 15:12
6064 15:13
6066 15:14
60.5 1515
60.54 1516
605 1517
60.5 15:18
60.5 15:19
60.5 15:20
60.5 15:21
60.5 15:22
60.5 1523
60.5 1524
605 1525
60.5 15:26

NOx Converter Efficiency Data

|33x Eonverter E“ICIODCY IBSI

Thermao Environmental Model 42C Date 11-Jan-2000
' Pretest Post test

Zero 0,06 0.26

Span 182.60 182.40

Mid 89.10 8932

Time : 14:39 15:35

6055 f----~----—--------~

60.5 Lo

w57 1500 1503 1506

F NOx Converter Efficiency Test]

Percent L.oss= 0.32%

PASS

Cyl# EPA Value Conc.

32 182.5 ppm
25 913 ppm
R4 0 ppm

Horzon Engineering (503) 255-5050
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— "' SCOTT- MEABFEI?RIN INC.

68331 BOX SPRINGS BLVD. e RIVERSIDE, CA 92507 :
TELEPHONE (909) 653-6780 o FAX (909) 653-2430 % , 5

REPORT OF ANALYSIS
EPA PROTOCOL GAS MIXTURES

HENGO1
TO: DAVID ROSSMAN DATE: June 15 2000

HORIZON ENGINEERING/INFRARED NW
13585 NE WHITAKER WAY
PORTLAND OR 97230

CUSTOMER ORDER NUMBER: 0023945

WWWM#‘}WWWWWWWWW'04'4!‘WQ‘"W‘WWW‘V‘QWWWWWWWWWWWW@QWWWQW

COMPONENT CONCENTRATION{v/v) REFERENCE ANALYZER EXPIRATION REPLICATE
+ EPA UNCERTAINTY STANDARD  MAXE MGDEL SN, DETECTION DATE ANALYSIS DATA
CYLINDERNO: (CC97886
VARIAN MODEL 1860 TCD 06/07/00
Carbon Dioxide €.02 £ 0.07 % GMIS 8/N NONE 06/07/02 €.05 %
CYLINDER #: THERMAL CONDUCTIVITY 6.01 %
cCas199 GAS CHROMATOGRAPRY 6.00 &
@7.25 % LAST CAL DATE: 05/25/00 MEAN: 6.02 &
BOVAR MCDEL 922M 06/07/00 06/15/00
Nitric Oxide 50.0 £ 0.3 ppm @UI3 S/N VD92284844 06/15/02 49.6 ppa 50.1 ppm
NOx 50.0 ppm CYLINDER #: CONTINUCUS 49.8 prm 50.5 ppa
CC108765 UV PHOTOMETRY 49.8 ppm 50.1 ppm
@50.3 ppm LAST CAL DATE: 05/18/60 . MEAN: 49.7 ppa 50.2 ppm
CARLE INST MODEL 8000 06/07/00 06/15/00
carbon Monoxide 204 + 3 ppm GMIS S/N 8249 06/15/02 303 ppm 304 ppm
CYLINDER #: METHANATION/FID 304 ppm 304 ppa
CC42843 GAS CHROMATOGRAPHY 304 ppm 305 ppm
@ 286.7 ppm LAST CAL DATE: 06/13/00 MEAN: 304 ppm -~ 304 ppm
VARIAN MODEL 1860 FID 06/06/00
Propane 27.79 £ 0.22 ppm @a S/N NONE 06/06/02  27.79 ppm
CYLINDER #; FLAME IONIZATION 27.80 ppm
02-free Nitrogen Balance €C121986 GAS CHROMATOGRAPHY 27.77 ppa
CYLINDER PRESSURE: 2000 pasig @50.6 ppm LAST CAL DATE: 06/02/00 MEAN: 27.79 ppm

ppm = pmoi./molo ¥ = mole-%

The above analyses were performed in accordance with Pracedure G1 of the EPA Trageability Protocol, Report Number
EPA-600/R93/224, dated Septgmber 1993.
This cylinder shoyld J br if the pressure is less than 150 psig.
ANALYST: M APPROVED: h J%f‘
: J. V.Ymmuu
h
The only lisbitity of ihis company lor gas which Wd%bﬂ'&?&?g'ﬁ“‘t‘b l?ﬂriNUM CYUNDE&VS 4 company without exira cost

HSCAI.HOUN




HENGO1

TO: DAVID ROSSMAN

REPORT OF ANALYSIS
EPA PROTOCOL GAS MIXTURES

HORIZON ENGINEERING/INFRARED NW

13585 NE WHITAKER WAY
PORTLAND, OR 97230

CUSTOMER ORDER NUMBER: 003030

SCOTT-MARRIN, INC.

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

.27
Pod302

DATE: September 5 2000

P e P e 0 i o i e e e e e e e e s e e e b s e i s e ey o o o eyl oy =y oy Yy e oy ey =y =y Ry = w #Q Q yr S Yy w wrey w i ey

COMPONENT CONCENTRATION(v/v) REFERENCE ANALYZER EXPIRATION REPLICATE
+ EPA UNCERTAINTY STANDARD  MAKE, MODEL, SN, DETECTION DATE ANALYSIS DATA
CYLINDERNO: (CC1859
VARIAN MODEL 1860 TCD 08/23/00
Carbon Dioxida 12.52 £ .05 % @13 S/N NONE 08/23/02 12.51 %
CYLINDER #: THERMAL CONDUCTIVITY 12.53 %
cC122859 GAS CHROMATOGRAPHY 12.51 %
@17.93% LAST CAL DATE: 08/21/00 MEAN: 12.52 &%
BOVAR MODEL 922M 08/16/00 08/23/00
Nitric Oxida 90.3 £ 1.1 ppm @IS S/N VD922084844 08/23/02 90.5 ppm 89.7 ppm
NOx 90.3 ppn CYLINDER #: CONTINUOUS 50.1 ppa 90.8 ppm
CA01327 UV PHOTOMETRY 90.0 ppm 90.6 ppm
@98.6 ppm LAST CAL DATE: 08/16/00 MEAN: 50.2 ppm 90.4 ppm
CARLE INST MODEL 8000 08/17/00 08/30/00
Carbon Monoxide 508 + 5 ppm GMIS S/N 8249 08/30/02 507 ppm 506 ppm
CYLINDER #: METHANATION/FID 507 ppm 509 ppm
cc278 GAS CHRCMATOGRAPHY 508 ppm 509 ppm
@539 ppm LAST CAL DATE: 08/15/00 MEAN: S07 ppm 508 ppm
VARIAN MODEL 1860 FID 09/05/00
Propana 49.5 + 0.5 ppm  GMIS $/N NONE 09/05/02 49.2 ppm
CYLINDER #: FLAME IONIZATION 49.7 ppm
Nitrogen,O2~-freae Balance CC121986 GA3 CHROMATOGRAPHY 49.6 ppm
CYLINDER PRESSURE: 2000 psig @50.6 ppm LAST CAL DATE: 065/05/00 MEAN: 45.5 ppm

ppm = umolae/mole

% = mola-%

The a-bove analyses were performed in accordance with Procedure G1 of the EPA Tfaceability Protocol, Report Number

EPA-600/R93/224, dated September 1993.

if the pressure is less than 150 psig.

APPROVED: _{/|,

This cylinder shguid dotibe r
ANALYST: '
M.S. nl

The only llability of this company for gas which fails o com

with (his anai

STAN’BAFID CALIBRATION

is shall be re

par.

J.T.MARRIN

t of reanalyais the corm ithout extra cost.
e Ut e LI DLRg ompany without extra
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6531 BOX SPRINGS BLVD. e RIVERSIDE. CA 92507
TELEPHONE (909) 653-6780 ¢ FAX (909) 653-2430

5 I.l SCOTT-MARRIN, INC.

REPORT OF ANALYSIS )
EPA PROTOCOL GAS MIXTURES q/dﬁ/“’

HENGO1
TO:. DAVID ROSSMAN

HORIZON ENG'G/INFRARED NW

13585 NE WHITAKER WAY

PORTLAND O©OR 97230

DATE: September 21 2000

CUSTOMER ORDER NUMBER: 003073

= e P e P e e e P P e e e P et e e e e P D e A P i oyl o o~y R o oy~ L Yy o oy o e ol o ooy o iy Yy oy o oy o R Uy Y

COMPONENT CONCENTRATION(v/v) REFERENCE ANALYZER EXPIRATION REPLICATE
+ EPA UNCERTAINTY STANDARD  MAKE. MODEL, SN, DETECTION DATE ANALYSIS DATA
CYLINDER NO: CC53889 )
VARTAN MODEL 1860 TCD 09/21/00
Carbon Dioxide 21.86 £ 0.06 % Qa3 S/N NONE 09/21/02 21.84 %
CYLINDER #; THERMAL CONDUCTIVITY 21.84 @
CC122859 GAS CHRCMATOGRAPHY 21 a9 @
@17.93 8  LAST CAL DATE: 09/21/00 MEAN: 21.86 &
. BOVAR MODEL 922M 09/13/00 08/20/00
Nitric Oxide 183.0 £ 1.1 ppm  @4I3 8/N VD92284844 09/20/02 183.1 ppnm 182.7 ppm
NOx 183.0 ppm CYLINDER #: CONTINUOQUS 183.4 ppm 182.9 ppm
cc12078 UV PHOTOMETRY 182.7 ppm 183.2 ppm
@ 258.5 ppm LAST CAL DATE: 09/13/00 MEAN: 183.1 ppam 182.% ppm
CARLE INST MODEL 8000 09/06/00 09/21/00
Carbon Monoxide BS8 + 9 ppm GMIs S/N 8249 0s8/21/02 897 ppm 900 ppm
CYLINDER # METHANATION/FID 899 ppm 899 ppa
CcC108729 GAS CHROMATOGRAPHY 898 ppm 899 ppm
@ 1106 ppm LAST CAL DATE: 09/20/00 MEAN: 897 ppm 89% ppm
VARIAN MODEL 1860 FID 09/07/00
Propane B6.5 + 0.9 ppm @UI3 8/N NCNE 09/07/02 86.9 ppm
' CYLINDER #: FLAME IONIZATION 86.6 ppm
02-free Nitrogen Balance Ccs1261 GAS CHROMATOGRAPHY 86.1 ppm
CYLINDER PRESSURE: 2000 psig @ 104.1 ppm LAST CAL DATE: 09/05/00 MEAN: 86.5 ppm

PpPm = pmole/mcle A = mole-%

The above analyses were performed in accordance with Procedure G1 of the EPA Traceability Protocol, Report Number
EPA-B800/R93/224, dated September 1993,

This cylinder should ngt be used if the pressure is less than 150 psig.
| Ly
APPROVED:

ANALYST 141
M.A | CALHOUN VI . T . MARRIN

o o Bl i company o g s RS R PN KR TRALENANTERTE RSB coory it v con 93




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

EI.' SCOTT-MARRIN, INC.

- =
! r'\, -~
Tom Y Ay
REPORT OF ANALYSIS g{. o
EPHAh PROTOCOL GCGAS MIXTURES Ol .
¢
Po. 26
HENGB1
TO: DAVID ROSSMAN DATR : @9/28/60
HORIZON ENGINEERING/
INFRARED NW
13585 NE WHITAKER WAY
PORTLAND, OR 97238-
CUSTOMER ORDER NUMBER: 223296 PAGE 1
D T30 I, 39 D D9, 9 0 3 D, I S DG I D DI, T, D D, D 2 D Dl D o, T T D D I D I I S D D D D D D I
CONCENTRATION(v/v) REFERENCE ANALYZER EXPIRATION REPLICATE

COMPONENT +/-EPA UNCERTAINTY STANDARD MAKE , MODEL , 8/8 ,DETECTICN DATE ANALYSIS DATA
CYLINDER NO.: CcCcCs53843 .

Varian Modal 1860 B9/28/68
Oxygen 11.61 +.28 % GMIs 8/H Hone 89/28/93 11.52 %

) Cylindar § Thermal Condoctivity 11.79 %,
Nitrogen Balance ccse175 Gas Chromatography 11.50 &
Cylinder Pressure: 20038 psig @ 25.69 % Last Cal Date: 89/27/08 Mean: 11.61 %

ppm = umcle/mole %+ = mole-%

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

Protocol, Report Number EPA-6@8/R97/121, dated September 1997.
This cylinder showld n be used if the pressure ia legs than 15@ psig.

Approved:

M.S. Calhoun J.T. Marrin

The caly liability of this oampasy for whiok falls to o?cl’i‘-u:h this asalywis shall lacement or readalysis therwof by the

be
v vichout ooet. STANDARD CALIBRA QASES IN ALUMINUM CYLINDERS 9 4




IALTYGASES

CHEERL ASDONER STHREED 2 SEA T iAo S oH
206. 62I.8400

Certificate of Analysis: E.P.A. Protocol Gas Mlxture

Customer; Airgas West P.O. 700794/BYRNE
Cylinder Na : CC44545 Qrder No. 538395-00
Cyfinder Pressure: 2000 Expiration Date: 5/1/00
Cettification Date 11/1/99 Laboratory: LOS ANGELES

Reference Standard Information:

Type Component Cyl. Number Concentration
GMIS Sulfur Dioxide ccalaza 51.1 PPM

Instrumentation:

Instrument/Model/Serial No. Analytical Principle
Seimens/Ultramat SE NDIR

Analytical Methodology does not require correction for analytical interferences.

Certified Concentrations:

Nitrogen:
Analytical Results:

1st Component:

1st Analysis Date: 10/25/99

R 98.000Q s 50.800 Z 0.000 Cane 26.439 PPM

S 50.300 Z 0.000 R 98.000 Cone 26.483 PPM
] 50.800 Cone 26.489 PPM

Z 0.0C0 R 98.000
: AVG: 26.439 PPM

2nd Analysis Date; 11/1/99

R 98.200 s 30.800 Z 0.000 Canc 26.354 PPM
5 50.300 rd Q.000 R 93.500 Cane 26.354 PPM
Z Q.CC0 R 38.500 S 50.800 Canc 26.354 PFM

AVG: 26.354 PPM

Certification performed in accordance with "EFA Traceability Protaco! (Sept. 1997)}" using the assay
procedures listed.

Do not use cylinder below 150 psig.

Approved for Release ™~

- . [ anDana 1 o . o 95




Airgas

R Speciaity Gases
11711'S Alameda Sireet

Los Angeles. CA 90059-2130
(323) 357-6891

FAX: (J23) 567-3686

£14

Certificate of Analysis: E.P.A. Protocol Gas Mixture

Customer: Airgas Pacific
Cylinder No : € C66028
Cylinder Pressure: 1900
Certification Date 7/22/00

Reference Standard Information:

Type Component
GMIS Sulfur Dioxide

Instrumentation:

instrument/Model/Serial No.
Siemens/Ultramat S5E

P.O. 94087

QOrder No. 895310-00

Expiration Date: 1/22/01

Laboratory: LOS ANGELES
Cyl. Number Concentration
CC495861 50.6 PPM

Analytical Principle
NDIR

Analyticat Methodology does not require correction for analytical interferences.

Certified Concentrations:

Analytical Results:

1st Component:

18.100

18.100

1st Analysis Date; 7/115/00

R 97.500 S

S 18.100 Z 0.000
z 0.000 R 97.500
2nd Analysis Date: 712200

R 97.500 [

5 18.100 Z 0.000
z 0.000 R 97.500

waN

w xRN

0.000 Conc 9.393 PPM
97.500 Conc 5.393 PPM
18.100 Conc 9.393 PPM

AVG: T 9.393 PPM

0.000 Conc 9.393 PPM
97.500 Conc 9.393 PPM
18.100 Canc 9.393 PPM

AVG: 9.393 PPM

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay

procedures listed.

Do not use cylinder below 150 psig.

Page 1

o)

Approved for Release \-(




i

olar Cryogenics Inc.

B Specialty Gas 8 Cryogenics B Bulk Gases B Liquid Helium
Certificate of Analysis ﬂ 5
| Customer: Horizon Engineering 5-31-2000

Product: Air

Grade: Ultra Zero

Cylinder Number: cc101218
Lot Number: E3101302

Purity Analysis

Actual
Component Specification Concentration Analytical Method
Air " Ultra Zero grade  Ultra Zero grade
Oxygen <21 % 20.7% GC-TCD
H,0 < 2.0 ppm 1.6 ppm Meeko Aquamatic
THC <0.1 ppm 0.01 ppm Varian GC/MS
Co < 1.0 ppm 0.23 ppm Varian GC/MS
CO2 < 1.0 ppm 0.12 ppm Varian GC/l\j}[S
NO <0.1 ppm <0.1 ppm Varian GC/MS

I certify the above referenced cylinder was analyzed and found to contain the listed
concentrations,

S
’\Sl[é;)[\a;uu,( K 5.3l
Stephanie Dazer, Chemist’ Date

Shipping Address: 2734 SE Raymond 8 Portland, Oregon 97202
PO. Box 82039 m Portland, Cregon 97282 B (503} 239-5252 M {800) 426-0689 W Fax (503] 236-0486
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) -
h’olar Cryogenics Inc.

[ |
|

; Certificate of Analysis Z é

1

Customer; Horizon Engineering Date: 5-10-00

Product: Nitrogen

Grade: Zero, 99.998% Purity
Cylinder Number: cc180290
Lot Number: E08013

Purity Analysis
Actual

Component Specification Concentration Analytical Method
Nitrogen 99.998 % >99.998% Difference
H0 <5.0 ppm 0.8 ppm Meeko Tracer
THC < 0.5 ppm 0.1 ppm Varian GC/MS
Cco < 1.0 ppm 0.3 ppm Varian GC/MS
COo2 < 1.0ppm 0.1 ppm Varian GC/MS
NO <0.1 ppm <0.1 ppm Varian GC/MS

I certify the above referenced cylinder was analyzed and found to contain the listed
concentrations.

< e S (0-00

Stephanie Dazer, Chemi Date

Shipping Address: 2734 SE Raymond 8 Portland, Oregan 97202
PQ. Box 82039 M Portland. Oregon 97282 @ {503} 239-5252 @ (800} 426-0689 M Fax {503) 236-0486

£03
e




01-22-01
ANTECH

Analysis/Technology

Mr. David Rossman
HORIZON ENGINEERING
13585 NE Whitaker
Portland OR 97220

Jaunuary 15, 2001 Identification. OR-DEQ
Job# 0036402-04 Received: 12/30/00 (Horizon # 7)
Sample # 36402 36403 36404

Identification @ AMMI-113 AML2-124 FMHI1-101

Aqueous nitnic
Acid solution:

Volume (mis) 11.0 10.9

Residue (g) 0.0023 0.0002

Filters:

Number: FMHI-101 :
Residue (g) 0.6087* *avg-no tare

Weight available

Respectfully submitted:
ANTECH

g_Slm' SV N _)%
Diana Tracy, preside

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

FAX 503/695-2139

98




AN'ECH

SAIMPLE DATA: EPA RES.DUES

Anglyst:

Jobi-

2

reviewver,__
Identificaty

E_. g}
Sanplo# 3y O3

SampleID _gQmmi-113

vol mark

Datc/tine \-\ -\ 90
Intc dessicator

Vol:mls)

GW:l(D)
GW2(:)
GW3(g)
GWt4(s)
GWi5(y)
GW:6(17)
"~ Average

Tarc (g)

Net (g)

-0

1.7357
L7356
W.23 0

u1.7357

[11.733 4
0033

IR’ NEECEENEBEUENLARERFDE

BA K ACETONE.

Sariple #
Saraple ID _
vol mark __

Data/tinie

—_—

-—

p—

—

"Into dessicator

Vol(mls)

GV tl(g)
GWi2(g)
GWi3(g)
GWi4(g)
GW1t5(g)

GWt6(g)

Average

.. Tar: (g)
Net (g) .

%aMUA—/

DR~ ER

3L40 >

Ame. - 1Y

Lot 9#
da e/time 10,90 datenii
wcighed weighed
[~ 98 $1.9%13 |1-3_9a4a
-3 an FZ.9%15 -3 a4
594 Bl3vnY 1= 94
_ £7.9¢2( (=2 _i#
_ L% (=% et
7K -7 G
(a-3v e BLAZIT  ja-31 1P

D00~

da time
we.ghed

an
|

|
|

AN
|

Az«ﬁc,c, a,cu(( ,cch/u e

date/tinme
weighed

SE L E JSAENSESANSER ‘AEENEENNIEIEEQgEAEREEAEEBLRED

late/tiine
weighed

uate/time
w righed

159




ANTECH
SAMPLE DATA: EPA RESIDUES (page 3)

FLTERS:

Sample # 3,404
Sample IDTIMN |4 t-101
Date/time |5-29 9 #

In dessicator
' o Date/time Date/time : Date/time
GWil(g) ..wi10L (-a 9# :

GWt2(g) .LOY> 1-3 34
GWt3(g) , bO8Y 4 W
GWi(g) , LH L, -5 9

Average . (0% 7

Tare (g) 7
Net (g)

FILTERS:
Sample #

Sample ID
Date/time

In dessicator
Date/time _ Date/time Date/time

GWti(g)
GW2(g)
GWt3(g)
GWt4(g)

Average

Tare (g)
Net (g)

QC DATA: _
Date/time (— [~ 3 (-4 [-5 [-7 [~ &
Balance calibrated L - — — — e
(NTIS cert wts) L— L ”— e ~ <__
Date/time 9% oy b} & M- Q vy O a s ;
" Temp/temp 11/59 10 /5F 10/59  10/5F 71 /58 j0/5
Relative humidity (%) 49 T4 =& g & L3 o

)\{:/]/A Aars M2 7;'?/}{, (x_f‘g ,-1//1) \7%0:\ ..—,/Wdz"“‘h"‘ ﬂ'{/b ' 101




Case Narrative

ESL Job: 0101063 January 25, 200]
Run Batch: ICP_010122C
Prep Batch: 2273

The two Lead Spiked Aqueous Solution samples numbered 0036402 and 0036403 were
brought in two 400m| beakers. The aqueous samples were evaporated off and only the
residue was left in the beakers. The Audit directions for these samples requested 1:2 and
1:5 time dilutions respectively. Since the samples had gone dry, [ brought them up to a
volume of 10 ml of dilute Nitric Acid (as per the approximate initial volume) and then
proceeded to perform the requested dilutions prior to running.

Please do not hesitate 10 call if there are any questions, or if we can be of further
asststance in this project. Thank you.

Leslie Crow, Chemist

102
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Environmental Services Laboratory Date: 25-Jan-01

CLIENT: Horizon Engineering Client Sample ID: FMHI-101 (Filter

Lab Order: 0101063 Tag Number:

Project: OSM-1536 Collection Date: 1/11/01

Lab ID: 0101063-11A Matrix: SOLID

Analyses Result Limit Qual Units DF Date Analyzed

ICP METALS EPA 6010B Analyst: Imc

Lead 947 1.00 ug 1 1722/01
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range _
* . Value exceeds Maximum Contaminant Level : Hoof 1!
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Environmental Services Laboratory Date: 23-Jan-0!
CLIENT: Horizon Engineering o .%WClient Sample ID: 36402 H20 o
Lab Order: 0101063 Tag Number:
Project: OSM-1536 Collection Date: 1/11/01
Lab ID: 0101063-08A Matrix: AQUEOUS
Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA 6010B Analyst: Imc
Lead 21.6 0.00500 ug/mf 1 1/22/01
Qualifiers: ND - Not Detected at the Reporting Limit ) o _S_ - §pike Recovery outside accepted recovery limits
I - Anaiyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank ' E - Value above quantitation range

* _ Valye exceeds Maximum Contaminant Level

8of I
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Environmental Services Laboratory Date: 25-Jan-01

CLIENT: Horizon Engineering A Client Sample ID: 36403 H20
Lab Order: 0101063 Tag Number:
Project: OSM-1536 Collection Date: 1/11/01
Lab ID: 0101063-09A Matrix: AQUEOUS
Analyses Result Limit Qual Units DF Date Analyzed
ICP METALS EPA 6010B Analyst: Imc
Lead 0.280 0.00500 ug/ml 1 122
Qualifiers: ND - Not Detected at the Reporting Limit § - Spike Recovery outside accepted recovery limits
J - Analyte detecied below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
]
® . Value excecds Maximum Contaminant Level ‘ 9afll
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Method 12 Compliance Audit Material
(Lead Spiked Aqueous Solution)

EE.EQBHMML To be completed by laboratory

Request Number/Sample Number: M12 - 0020 - 01 / AMM1 - 113 Date Issued: 12/06/00

Concentration Level: Medium

Auditee:

Company: | Horizon Engineering, LLC

Address: 13585 NE Whitaker Way, Portiand, OR, 97230

Attention of; Michelle Kinney Phone: {503) 255-5050
Requestor:

Agency: OR - DEQ

Address: 2020 SW 4th Street, Suite 400, Portland, OR, 87201

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

Project Name: OR Steel Mills

Audit Results (Results in pg/mL)

Compound ) Result

Lead ZI'(OJﬁfML
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Method 12 Compliance Audit Material
(Lead Spiked Aqueous Solution)

REPORTING FORM: To be completed by laboratory

Request Number/Sample Number: M12 - 0020 - 02/ AML2 - 124 Date Issued: 12/06/00
Concentration Level: Low

Auditee:

Company: Horizon Engineering. LLC

Address; . 13585 NE Whitaker Way, Portland, OR, 97230

Attentioh of: Michelle Kinney Phone: (503) 255-5050
Requestor:

Agency: OR - DEQ

Address: 2020 SW 4th Street, Suite 400, Portland, OR, §7201

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

Project Name: OR Steel Mills

Audit Results {Results in yg/mL)

Cempound Result

Lead quJAj /Mﬂ
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Method 12 Compliance Audit Material
(Lead Spiked Filter)

REPORTING FORM: To be completed by laboratory

Request Number/Sample Number; M12 - 0017 - 01/FMH1 - 101 Date Issued; 12/06/00
Concentration Level: High1

Auditee:

Company: Horizon Engineering, LLC

Address: 13585 NE Whitaker Way, Portland, OR, 97230

Attention of: Michelle Kinney Phone: (503) 255-5050
Requestor:

Agency: OR - DEQ

Address: 2020 SW 4th Street, Suite 400, Portland, OR, 97201

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

Project Name:  OR Steel Mills

Audit Results (Results in pg)

Compound Result

Lead qLi_I -.Mﬂ
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Debbie Deetz Siva, David R Rossman, and C David Bagwell
Decembsr 22, 2000
Page 2

The three tests earlier this year found 10 to 700 ppm carbon monoxide, 19.8 to 20.6
percent oxygen, and 0.1 to 1.8 percent carbon dioxide.

For carbon monoxide, accurale calibrations from about 20 to about 300 or 500 ppmv
have been imporant to obtain accurate total emissions. Horizon’s analyzer with two
ranges seems capable of giving more refiable calibrations over this entire range of
significant emissions than a single upscale calibration would. You would need to
measure the analyzer linearity and the system bias of each range. 0 \

With one carbon-monoxide range, corrected low readings should be similar with fow 0\0“ XL
or high upscale calgases. Please check upscale system biases with a low fevel (20 \CU"
to 50 ppmv) and a high level (probably 200 to 500 ppmv, or as high as necessary). \)\

Check linearity with three suitable non-zero calgases. /3

8{’\}

5

e S
The EPA Emission Measurement Center has sent lead audit samples to Horizon
Engingering. Send the lead audit samples with the field samples to your two
laboratories for side-by-side processing. The Ilaboratory thal measures
particulate samples must accurately report each audit-solution volume. The
audit is of the lead concentration. The volumes are about 10 mL -- about five
percent of field-rinse volumes. Total lead may also be much smaller.

The laboratory performing lead analyses should record how they treat samples and )r > 6“

* perform guality control. Section 8 in your plan identifies essential quality control.

5. Leak checks and system bias checks are before and after each run. See Section 6. 0{0 é :

6. Reparts include field charts of analyzer readings. Please change Section 6. M

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

8. Oregon Steel Mills is to send me one (1) test report within seventy-five {75) days (L

after testing. x¢

Please call me at 503-229-5579 it you have questions or change the test schedule or W ’

pl-an. My fax number is 229-5265. Herbert jack@deq.state. or.us is my email address. 4"\“\ .
Sincerely, G- a5k -

..--"l}ack Herbert

JHH .~ Source Testing Coordinator

c.

Greg Grunow:NWR
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QUALITY ASSURANCE AND
QUALITY CONTROL 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, sample extraction and handling,
calculations, 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:

e calibrations with EPA Protocol 1 gases or NIST traceable gases

» pre-test zero and span checks and linearity test

e 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
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 étarting
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.

se+r+es HORIZON ENGINEERING ******* )
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Quality Assurance/Quality Control Page 2

Data Processing Personnel performing data processing double-check that
data entry and calcuiations are correct. Results 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:

verify data entry

check for variability within replicate runs

e account for variability that is not within performance goals (check the
methad, testing, and operation of the plant)

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 asa
guideline. Calibrations are performed using primary standard references and ‘

calibration curves where applicable.

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 handling until they are ready to be inserted in the

sample ports.

weretrr HORIZON ENGINEERING *******
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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 (Roats 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.

vexseny HORIZON ENGINEERING ******* 113
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HORIZON

ENG 13585 N.E. Whitaker Way » Portland, OR 97230
INEERINE’ Phone (503)255-5050 » Fax (503)255-0505

FAED

horizone@teleport.com

December 13, 2000

Mr. Jack Herbert

Oregon Department of Environmental Quality
2020 SW 4", Suite #400

Portland, OR 97201-4987

Re: Source Testing: Oregon Steel Mills
Portland, OR

This correspondence is notice that Horizon Engineering is to do source testing
for the above-referenced facility, scheduled for December 27, 2000. This will
serve as the Source Test Plan unless changes are requested prior to the start of

testing.
1. Source(s) to be Tested: Electric Arc Furnace (EAF) Baghouse.

2. Purpose of the Testing: Emission factor verification as required by
Title V Permit No. 26-1865.

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

4. Pollutants to be Tested: Total Suspended Particutate (TSP), CO, NO,, SO,,
Lead, VOC 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.

. Flow Rate: EPA Methods 1 and 2 (S-type pitot flow traverses)
CO, and O, EPA Method 3A (NDIR and paramagnetic analyzers)
Moisture: ODEQ Method 4 (psychrometry — wet bulb / dry bulb)
SO, EPA Method 6C {non-dispersive ultraviolet analyzer)
NOy: EPA Method 7E (chemiluminescent analyzer)
Particulate: ODEQ Method 8 (High Volume sampler)

Opacity: EPA Method 9 (six minutes per run)
CO: EPA Method 10 (gas filter correlation analyzer)
Lead: Analysis of the filters and sampler residue for lead.

Residue allocated to the runs according to Method 8
procedure 11.2.1. Analysis by EPA 6010 (1CP).

VOC (TGOC): VOC as total gaseous organic compounds (TGOC) by
EPA Method 25A, (heated flame icnization analyzer and
sample line)

Air Pollution Emission Testing e Infrared Inspections « Mechanical Engineering
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Jack Herbert, Oregon DEQ, December 13, 2000 2

’

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. Normally only run averages
and the graphic outputs from the DAS are included in the test reports.

7. Continuous Analyzer Gas Sampling: Fixed point in the baghouse inlet.

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 following:

Continuous Analyzer QC Procedures: Field crews will operate the analyzers
according to the manufacturer's specification, the test method's requirements,
_antli fc-jiorizon's additional specifications. On-site quality control procedures
include:
¢ daily calibration (zero and span) and calibration error (linearity) checks
e pre- and post-test zero bias and span bias checks
o checks performed with EPA Protocol 1 or NIST traceable gases -
s data acquisition systems record 10-second data points or one-minute
averages of one second readings
s strip chart recordings taken for backup to the electronic data
acquisition system

Manual Equipment QC Procedures: Operators will perform pre- and post-test
leak checks on the sampling system and pitot fines. 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 repont, along
with semi-annual calibrations on the pitots, thermocouples, and nozzles.
Blank reagents (water, acetone and filter) are submitted to the laboratory with
the samples. 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. 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.

9. Number of Sampling Replicates and their Duration: Three (3): Each
Oregon Method 8 run will be during two complete furnace heat cycles.
Gaseous sampling will be continuous through all of the particufate tesitng.
Opacity tests will be a minimum of 6 minutes with 24 observations during
each TSP run while furnace is in melting and refining mode. Inlet duct flow
measurements shall be made before the first and after the third Oregon
Method 8 test. Baghouse outlet flow measurements will be made three
times, measuring five points through the sampling port on each compartment
outlet (five points per compartment). In no case will sampling replicates be
separated by a time duration of twenty-four (24) or more hours unless prior
authorization is granted by the Department.

wrewrrnx LHORIZON ENGINEERING AR RAEE 1 1 5




Jack Herbert, Oregon DEQ, December 13, 2000 3

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

11.Horizon Engrg. Contacts:  David Rossman or

David Bagwell
(503} 255-5050
Fax (503) 255-0505
12.Source Site Personnel: Debhie Deetz Silva
(503) 978-6044
Fax (503) 240-5775
13.Regulatory Contacts: Jack Herbert
(503) 229-5579
Fax (503) 229-5265

14. Applicable Process/Production Information: Process operating data and
production information that characterizes the source operation is considered
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 source must operate at a normal maximum rate during testing. Rates
not in agreement with those stipulated in the Permit can result in test rejection
for application to determine 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()

18.Other Process 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 are 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.

*+wea+r HORIZON ENGINEERING *******
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Jack Herbert, Oregon DEQ, December 13, 2000 4

Gaseous Pollutant Measurements: Gas analyzer readings at the baghouse’
inlet will be continuous through all of the M-8 tests.

Timing: The testers will synchronize their watches to record times in sync
with the OQSM 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 75 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,

9
M%Wd&@/
Emily U. Bagwell,

Project Coordinator

cc.  Debbie Deetz Silva, Oregon Steel Mills

worweer HORIZON ENGINEERING *******
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Oregon Steel Mills, Inc
Attn: Debbie Deetz Silva

PO Box 2760 - TTY (503) 229-5471
Portland, Oregon 97208 Y b o

Horizon Engineering

Attn; David R Rossman and Dawd Bagwell

13585 NE Whitaker Way

Portland, Oregon 97230

Re: AQ Multnomah County

Title V Permit No 26-1865
Oregon Steel Mills
Source-test plan for electric-arc and
ladle-metallurgy furnaces’ annual
baghouse tests for emission-factor
verification and PM and SO,
concentrations' compliance

Dear Ms Silva and Messrs Rossman and Bagwell:

On December 13, 2000, | received your test plan for Oregon Steel Mills’ ICA
baghouse's emissions. The test will measure particulate, lead, and visible emissions
from the baghouse and carbon-monoxide, nitrogen-oxide, sulfur-dioxide, volatile-
organic-compounds 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 December 27, 2000.

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

37.Verify emission factors for filterable particulate matter, lead, carbon monoxide,
nitrogen oxides, 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 with these conditions:
1. Use analyzer ranges corresponding closely to expected measurements.

2. Use non-zero calibration concentrations bracketing measurements as much as
possible. As we discussed, these may deviate from published methods’ instructions.
To address your concern in this matter, | contacted Paul Boys of EPA's Region-10
office. He agreed that this was within the Department's authority and that we (the
Department) may require and approve such modifications to published test methods.

Department of Environmental Quality

Northwest Region

December 22, 2000 2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987

(503) 229-5263 Voice

1i8

DEQ-1




Debbie Deetz Silva, David R Rossman, and C David Bagwell
December 22, 2000
Page 2

The three tests earlier this year found 10 to 700 ppm carbon monoxide, 19.8 to 20.6
percent oxygen, and 0.1 to 1.8 percent carbon dioxide. '

For carbon monoxide, accurate calibrations from about 20 to about 300 or 500 ppmv
have been important to obtain accurate total emissions. Horizon's analyzer with two
ranges seems capable of giving more reliable calibrations over this entire range of
significant emissions than a single upscale calibration would. You would need to
measure the analyzer linearity and the system bias of each range.

With one carbon-monoxide range, corrected low readings should be similar with low
or high upscale calgases. Please check upscale system biases with a low level (20
to 50 ppmv) and a high level (probably 200 to 500 ppmv, or as high as necessary).
Check linearity with three suitable non-zero calgases.

The EPA Emission Measurement Center has sent lead audit samples to Horizon
Engineering. Send the lead audit samples with the field samples to your two
laboratories for side-by-side processing. The laboratory that measures
particulate samples must accurately report each audit-solution volume. The
audit is of the lead concentration. The volumes are about 10 mL -- about five
percent of field-rinse volumes. Total lead may also be much smaller.

The laboratory performing lead analyses should record how they treat samples and
perform quality control. Section 8 in your plan identifies essential quality control.

Leak checks and system bias checks are before and after each run. See Section 6.
Reports include field charts of analyzer readings. Please change Section 6.
Oregon Steel Mills is to document any significant furnace production defays.

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,
Jack Herbert .
JHH ource Testing Coordinator

c.

Greg Grunow:NWR




Permit No.: 26-1865
Expiration Date: 01/01/04
Page 17 of 32 Pages

The permittee shall conduct emission factor veritication tests in accordance with the Department’s Source

37.
Sampling Manual for the following: PM/P V(g CO, NO,, VOC and Pb emission factors listed for emissions
units EU-3. EU-5. EU-7. EU-8 and EU-10 and monitoring points CDP-1. CDP-2. CDP-4. CDP-3 and CDP-7
in condition 36.c using the following test metheds and minimum test frequencies. unless otherwise approved in
writing by the Department:
Monitoring Point Poilutant ] Test Method i Minimum Frequency
CDP-1 (EU-4) PN/PMio ODEQ Method 8 i Annual
CoO EPA Method 1O Annual
NO. EPA Method 7E Annual
YOoC EPA Methed 23A Annual
Pb EPA Method 12* Annual
CDP-2(EU-3) Cco EPA Method 10 1 time per permit term
NO: EPA Method 7E 1 time per permit term
CDF-4 (EU-7) PM/PMo ODEQ Method 8 1 time per permit term
CDpP-5 (EU-8) PM/PMio ODEQ Method 8 | time per permit term
CDP-7 (EU-10) co EPA Method 10 Annual
NO« EPA Method 7E Annual
VOC EPA Method 25A 1 time per permit term

Note: All PM emissions are assumed to be PMe for this permit.

* modified by sampling according 1o ODEQ method 8
For CDP-1. CDP-4 and CDP-5 flow rate must be measured according to EPA methods 1, 2, 3, or 3A, and

ODEQ method 4. For CDP-2 flow rates must be measured using EPA methods 1. 2. 3, er 3A. ODEQ
method &, and EPA method 19, For CDP-7 flow rates must be measured using EPA methods- 3, 2, 3, o

3A, and EPA method (9.

37.a.  When more than one test is required during the permit term, the tests shall be separated by 2 minimum
period of ten (10} months.

37.b.  The testing required in condition 38 may be used (o satisfy this requirement in part.

37c.  The permittee shall notify the Department at least 135 days prior 1o conducting any emission factor
verification tests by submitting a source test plan in accordance with the Department's Source
Sampling Manual. The permittee is not required to submit a source test plan if 2 plan has already
been approved for the emissions unit and the poilutant to be tested. Notification of the proposed

source test is required even if a plan is not needed.

37.d.  The permittee shall submit a summary of all ermission factor verificaton tests o the Department
within 75 days of any test. The summary shall include the foilowing information:
37.d.i. Emissions unit and monitoring point identification:
37.d.ii. Emission results in pounds per hour and in units of emission factor:
37.d.iii. Process parameters during the test (e.g. material throughput, types and amounts of
fuels, heat input, etc.); and
37 d.iv. Control device operating parameters.

The emissions factors listed in condition 36.c are not enforceable limits unless otherwise specified
in this permit. Compliance with PSELs shall only be determined by the catculations contained in
condition 36.b of this permit using the monitored parameters recorded during the reporting period

in condition 36.a and the emission Factors contained in condition 36.c.

37e.




38.

39.

Permit No.. 26-1865
Expiration Date: 01/01/04
Page 18 of 32 Pages

TEST METHODS AND PROCEDURES [OAR 340-218-0050(1))

The following procedures and test methods shall be used to conduct monitoring pertaining to condition [3
limiting particulate grain loading for EU-4 from compliance demonstration point CDP-4.1, for EU-7 from
compliance demonstration point CDP-7.1, and for EU-8 from complianice demonstration point CDP 8.1;

38.a.

38.b.

i8.c.

38.d.

38.e.

38.f.

KL N

All source testing shall be performed in accordance with the Department's Scurce Sampling
Manual and the source test plan submitted to the Department prior to the scheduled test.

Unless otherwise approved by the Department, ODEQ Method 8 shall be used to measure PM
emissions. EPA Methods 1, 2, 3 or 3A and ODEQ method 4 shall be used to determine the
volumetric flow rate during each QDEQ Method 8 test run.

During each test for EU-4, the permittee shall record the following information:
38.c.i. date and time of each furnace tap;

38.c.ii. total tons of scrap charged in each heat;

38.c.iii. baghouse operating parameters; and

38.c.iv. any significanl furmace production delays.

During each test for EU-7 and 8, the permittee shall record the following information:

38.d.i. Process parameters; and
38.d.1i, baghouse operating parameters; and

The arithmetic average of at least 3 test runs shall be used.

Source testing shall be performed at compliance demonstration point CDP-4.1 (EU-4) annually.
Source testing shall be performed at compliance demonstration poinis CDP-7.1 (EU-7) and CDP-

8.1 (EU-8) oace per permit term.

The Department shall be notified. in writing, at least 15 days prior to any source test. The written
notification shall include an identification of the testing company performing the tests, if other than
the permittee and the testing protocol if not on file with the Department or changed since the last

source test.

The following procedures and test methods shall be used to conduct monitoring pertaining to condition 15
limiting the SO, concentration for EU-4 from compliance demonstration point CDP-1; This condition is

State-only enforceable.

39.a.

39.b.

39.c.

All source testing shall be performed in accordance with the Department's Source Sampling
Manual and the source test plan submitted to the Department prior to the scheduled test.

Unless otherwise approved by the Department, EPA Method 6C shall be used to measure the SO,
concentration. EPA Methods | and 2 shall be used to determine the volumetric flow rate, and
ODEQ method 4 1o determine moisture, during each EPA Method 6C test run.

During each test, the permittee shail record the following information:
39.c.i. date and time ot each furnace tap;
39.c.ii. total tons of scrap charged in each heat;




39.f.

Permit No.: 26-1865
Expiracion Date: Q1/01/04
Page 19 of 32 Pages

39 .c.iii. baghouse operating parameters. and
39.c.iv. any significant furnace production delays.

The arithmetic average of at least 3 test runs shall be used.

Source testing shall be performed at compliance demonstration point CDP-1 (EU-4) annually. If
w0 Zonsecutive source test results indicate emissions arz below 737 of the specified limit. no
further testing is required for that emissions unit/pollutant combination for the remaining duration
of this permit. The permitiec may use the last source tests conducted on ¢ach of the emission
points as one of the required consecutive tests. if they were conducted during the 1998 calendar
year or after and are considered valid tests by the Department. to comply with this condition.

The Department shall be notified, in writing, at least 13 days prior 1o any source test. The written

nottfication shall include an identification of the testing company performing the tests, if other than

the permittee and the testing protocol if not on file with the Department or changed since the last

source test.

40. Although source testing is not required by this permit for the permit conditions listed below, if testing is
conducted in addition to the monitoring specified in this permit, the permittee shall use the following test
methods and averaging times to measure the pollutant emissions:

Permit
Condition

Test Method

Averaging Time

Special Conditions

19, 20

Modified EPA
Mcthod @ in
accordance with
the Department’s
Source Sampling
Manual

aggregate of three
minutes in anv 60
minufe period for
condition 19;
aggregate of thirty
seconds in any 60
minute period for
condition 20

Each Method 9 observation shall represent a period
of 15 seconds for the purpose of determining the
aggregate amount of time in a 60 minute period that
the visible emissions are greater than the opacity
limit. The test duration may be less than 60 minutes
if a violation of the standard is documented before
the full 60 minute observation period is completed.

Il 12, 13,
18, 21, 22

ODEQ Methods
5,7, 0r8

average of three
one-hour test runs

ODEQ Method 8 is for sources with exhaust gases at
essentially ambient conditions {e.g. material handling
cyclones); ODEQ Method 7 is for direct contact
combustion sources (e.g. particle and veneer dryers);
ODEQ Method 3 is for indirect contact fuel burning
equipment (2.g. beilers) and any other source.

All testing shall be conducted in accordance with the Department’s Source Sampling Manual unless
otherwise specified in the special conditions column of the table above.

RECORDKEEPING REQUIREMENTS [OAR 340-218-050(3)(B}]

4L The permittee shall maintain the following general records of required monitoring information:

414
41.b.
4l
Jld

the date, place as defined in the permit, and time of sampling or measurements;

the date(s} analyses were performed;
the company or ¢ntity that performed the analyses:

the analytical techniques or methods used;
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