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EXECUTIVE SUMMARY

Columbia Steel Casting Co., Inc. contracted Bison Engineering, Inc. to perform emissions testing
at their facility in Portland, Oregon. Testing was performed on baghouses #1, #2, and #15 and
select roof vents on buildings #8 and #1 1. Testing was conducted to establish site-specific emission
factors for use in air emission inventories related to Cleaner Air Oregon, as well as to satisfy source
testing requirements specified in the draft Oregon Department of Environmental Quality Air
Contaminant Discharge Permit #26-1869. This report presents emissions test data, describes the
methods employed and details the quality assurance measures taken to ensure accurate data. Tables

1 - 5 summarize the test results.

Table 1. Baghouse #1 Results Summary

Columbia Steel Casting Co., Inc.
Baghouse #1
Results Summary
December 12-17, 2020
Parameter Units Test Result
Ib/hr <0.20
1F’sz
Ib/ton steel melted <0.1102
Ib/hr <0.23
'PM10
Ib/ton steel melted <0.1271
Ib/hr <0.37
’Total PM
Ib/ton steel melted <0.2015
Ib/hr 1.30E-05
Cr(VI)
Ib/ton steel melted 6.59E-06
Ib/hr < 5.06E-03
TSM
Ib/ton steel melted < 2.52E-03
ppmvd 14.56
NOx Ib/hr 4.34
Ib/ton steel melted 2.363
ppmvd 12.30
CO Ib/hr 2.21
Ib/ton steel melted 1.200

"Measured using Method 201A
“Measured using ODEQ Method 5
TSM - total selected metals
Cr(VI) — hexavalent chromium

PM - particulate matter

PM | — particulate matter less than or equal to 10 microns in diameter
PM, s — particulate matter less than or equal to 2.5 microns in diameter

Ib/hr — pounds per hour

Ib/ton of steel melted — pounds per ton of steel melted

NOx — nitrogen oxides

CO — carbon monoxide
ppmvd — parts per million by volume on a dry basis
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Table 2: Baghouse #2 Results Summary

Columbia Steel Casting Co., Inc.
Baghouse #2
Results Summary
December 12-17, 2020
Parameter Units Test Result
Ib/hr <0.24
1F’M2.5
Ib/ton steel melted <0.0554
Ib/hr <0.25
'PM10
Ib/ton steel melted <0.0591
Ib/hr <0.46
’Total PM
Ib/ton steel melted <0.1077
Ib/hr 9.71E-07
Cr(VI)
Ib/ton steel melted 1.88E-07
Ib/hr < 4.34E-03
TSM
Ib/ton steel melted < 8.94E-04
ppmvd 0.91
NOx Ib/hr 0.21
Ib/ton steel melted 0.041
ppmvd 58.7
CO Ib/hr 8.30
Ib/ton steel melted 2.052

"Measured using Method 201A.

*Measured using ODEQ Method 5.
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Table 3: Baghouse #1 Stainless Steel Melt Results Summary

Columbia Steel Casting Co., Inc.
Baghouse #1 Stainless Steel M elt

Results Summary
December 17-18, 2020

Par ameter

Units Test Result
Ib/hr 2.10E-05
Cr(VD -
Ib/ton castings processed 9.60E-06
Ib/hr < 3.74E-03
SM -
Ib/ton castings processed < 1.71E-03
Table 4: Baghouse #15 Results Summary
Columbia Steel Casting Co., Inc.
Baghouse #15
Results Summary
December 7-9, 2020
Parameter Units Test Result
Ib/hr 9.13E-07
Cr(VD -
Ib/ton castings processed 3.28E-07
Ib/hr 1.55E-03
SM -
Ib/ton castings processed 6.73E-04
Opacity % 0.0

SM - selected metals (arsenic, lead, chromium, nickel, and manganese)

Ib/ton castings processed — pounds per ton castings processed
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Table 5: Building 8 Roof Vents Results Summary

Columbia Steel Casting Co., Inc.
Building 8 Roof Vents
Results Summary
December 6 and 13, 2020
Roof Vent Parameter Units Test Result
Ib/hr 3.32E-07
Cr(VI)
. Ib/ton steel (metal) melted 1.36E-06
Ib/hr < 6.48E-03
SM
Ib/ton metal melted <2.91E-02
Ib/hr 3.67E-08
Cr(VI)
. Ib/ton metal melted 1.51E-07
Ib/hr < 1.97E-03
SM
Ib/ton metal melted < 9.36E-03
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Table 6: Building 11 Roof Vents Results Summary

Columbia Steel Casting Co., Inc.
Building 11 Roof Vents
Results Summary
December 7-17, 2020
Roof Vent Parameter Units Test Result
Ib/hr 2.29E-06
Cr(VI)
| Ib/ton metal melted 1.63E-06
Ib/hr < 1.06E-01
SM
Ib/ton metal melted < 7.54E-02
Ib/hr 2.75E-05
Cr(VI)
4 Ib/ton metal melted 1.56E-05
Ib/hr < 2.84E-02
SM
Ib/ton metal melted < 1.55E-02
Ib/hr 9.54E-05
Cr(VI)
5 Ib/ton metal melted 5.93E-05
Ib/hr < 4.58E-02
SM
Ib/ton metal melted < 2.87E-02
Ib/hr 9.46E-06
Cr(VI)
; Ib/ton metal melted 5.03E-06
Ib/hr < 2.59E-02
SM
Ib/ton metal melted < 1.79E-02
Ib/hr 8.30E-06
Cr(VI)
" Ib/ton metal melted 4.73E-06
Ib/hr < 3.24E-02
SM
Ib/ton metal melted < 2.34E-02
Ib/hr 6.04E-06
Cr(VD
o Ib/ton metal melted 4.05E-06
M Ib/hr < 2.04E-02
Ib/ton metal melted < 8.99E-03
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10 INTRODUCTION

1.1 Project Summary and Objectives

Columbia Steel Casting Co., Inc. (Columbia Steel) retained Bison Engineering, Inc. (Bison) to
perform emissions testing on baghouses #1 (BH#1), #2 (BH#2), and #15 (BH#15) and select roof
vents on buildings #8 and #11 at their facility in Portland, Oregon. Bison submitted a pre-test
protocol to the Oregon Department of Environmental Quality (ODEQ) on August 18, 2020.
Testing was performed in accordance with the Oregon Source Sampling Manual and as detailed
in the submitted pre-test protocol. Bison employed U.S. Environmental Protection Agency (EPA)
test methods as described in Title 40 Code of Federal Regulations (CFR) Part 60, Appendix A, as
well as ODEQ Method 5. The pollutants measured at baghouse exhaust stacks and building roof
vents include hexavalent chromium (Cr(VI)); selected metals (SM) to include arsenic, lead,
chromium, nickel, and manganese; and total selected metals (TSM) to include the full list of
Method 29 metals plus aluminum and vanadium and excluding mercury Additionally, particulate
matter (PM), particulate matter less than or equal to 10 microns in diameter (PMo), particulate
matter less than or equal to 2.5 microns in diameter (PM2s), nitrogen oxides (NOx), and carbon
monoxide (CO) were measured on BH#1 and BH#2. Oxygen (O2) and carbon dioxide (CO.) were
measured at BH#1 and BH#2 for molecular weight determination. Opacity was measured on
BH#15. Table 6 summarizes the test methods used during the test campaign.

Table7: BH#15 Test Matrix

Columbia Steel Casting Co., Inc.
BH#15
Test Matrix
December 7-9, 2020
Source | EPA Method Parameter Test Plan and Comments
Measurement Location /
Method 1 Traverse Point Determination | One measurement per source.
/ Cyclonic Flow Check
Concurrent with each test run.
Method 2 Volumetric Flow Bison ut111zqd an assurped
molecular weight for ambient
air.
BH#15 i
Method 4 Moisture Determination Concurrent with Methods 29
and 0061.
Method 29 SM Three 720-minute test runs.
Method 0061 | Cr(VI) Three 720-minute test runs.
Three 60-minute test runs
Method 9 Opacity during Method 29 and Method
0061 sampling.
SLR220430 11
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Table 8: BH#1 and BH#2 Test Matrix

BH#1 and BH#2
Test Matrix

Columbia Steel Casting Co., Inc.

December 10 and 14-17, 2020

Source EPA Method Parameter Test Plan and Comments
Measurement Location /
Traverse Point
Method 1 Determination / Cyclonic One measurement per source.
Flow Check
Method 2 Volumetric Flow Concurrent with each test run.
0, CO; and Molecular
Method 3A W?eightz Concurrent with Methods 29 and
BH#1 Method 4 Moisture Determination 0061.
Three 120-minute test runs
BH#2 | ODEQ Method 5 | Total PM concurrent with Method 201A..!
Method 7E NOx Concurrent with Method 201A.
Method 10 CO Concurrent with Method 201A.
Method 29 SM Three 480-minute test runs. '
Method 0061 Cr(VD Three 480-minute test runs.'
Method 201A% | PMio, PM2s Three 120-minute test runs.’

1 Run times listed are targeted run times. Due to process operating constraints target sample times were
not always achieved. See data sheets for specific run times.
2 Stack conditions allowed for the performance of Method 201 A without Method 202 back-half for
condensable particulate matter.

An additional Method 29 and Method 0061 test run was performed on BH#1 while a stainless
steel melt was being processed at the facility. Please see section 3.1 for testing details.

Table9: Roof Vents Test Matrix

Columbia Steel Casting Co., Inc.
Buildings #8 and #11 Roof Vents
Test Matrix
December 6-17, 2020
Source EPA Method Parameter Test Plan and Comments
Air Metrics MiniVol samplers. | oy Target run times were 22 or 24
Buildings | Method 29 lab analysis for hours.
#8 and #11 | metals determination and
Roof Vents | ASTM D7614-12 for Cr(VI) SM Concurrent and collocated with
determination. Cr(VI) samplers.
SLR220430
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1.2 Project Contacts

Facility: Columbia Stedl Casting Co., Inc.
Address: 10425 N. Bloss Ave.
Portland, Oregon 97203
Contact: Dave Faust
Phone: (503) 286-0685
Email: dave f@columbiasteel.com
Primary Consultant: SLR International Corporation
Address: 1800 Blankenship Rd, Suite 440
West Linn, Oregon 97068
Contact: Sarah Kronholm
Phone: (503) 905-3199
Email: skronholm @slrconsulting.com
Testing Consultant: Bison Engineering, Inc.
Address: 3143 E. Lyndale Ave.
Helena, Montana 59601
Contact: Adam Bender
Phone: (406) 442-5768
Email: abender @bison-eng.com
Contact: Bo Wilkins
Phone: (406) 461-7946
Email: bwilkins @bison-eng.com
State Authority: Oregon Department of Environmental QualityAddress:

700 NE Multnomah Street, Suite 600
Portland, Oregon 97232

Contact: Thomas Rhodes

Phone: (503) 229-5534

Email: thomas.rhodes @state.or.us

Contract Laboratory: Chester LabNet

Address: 12242 SW Garden Place
Tigard, Oregon 97223-8246

Contact: Sheri Heldstab

Phone: (503) 624-2183

Website: www.chesterlab.net
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1.3 Testing Personnel

The Bison on-site testing team was led by Adam Bender, Qualified Individual (QI), Project
Scientist. Mr. Bender was assisted during field testing by Zach Harding, QI, Source Director;
Jennifer Kessler, Environmental Scientist; Jacob Rankin, QI, Environmental Engineer; Conor Fox,
QI, Environmental Scientist; and Riley Madsen, Environmental Technician. Bo Wilkins, Source
Team Lead, served as project coordinator. Kelly Dorsi, Ph.D., Quality Manager; Lynn
Dunnington, Environmental Analyst; and Mr. Wilkins processed the test data and Mr. Wilkins
authored this report. Dr. Dorsi performed a final quality assurance review of the data and test
report.

Dave Faust, Environmental Health and Safety/Facilities Manager was the primary contact for
Columbia Steel. Mr. Faust was present on-site for the duration of the testing. Columbia Steel staff

members were responsible for monitoring process parameters during testing.

Sarah Kronholm, with SLR, was not present on-site during the test campaign. Facility production
data was compiled and organized by Columbia Steel and SLR and provided to Bison.

Thomas Rhodes from ODEQ was not present on-site during the test campaign.
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20 SOURCE DESCRIPTION

2.1 Facility Description

Columbia Steel operates an alloy steel casting facility which produces medium to large size
castings. They manufacture a wide variety of steel and iron parts for basic industry. The processes
include metal melting, olivine green sand mold making and core making, metal pouring, casting
shakeout and casting finishing. The main binders used are clay, water, and sodium silicate.

Columbia Steel melts various metals in three electric arc furnaces (EAFs) throughout the year.
Alloys include the following:

High manganese steel
Low manganese steel
Low alloy steel
Chrome iron steel
Chrome moly steel
Stainless steel
Carbon steel

High and low manganese steel account for the majority of the annual production at the facility
(approximately 70%). Manganese steel contains up to 2% chromium; however, it is not expected
to include other heavy metals except in trace quantities. Low alloy steel and chrome moly steel
comprise approximately 25% of production and contain up to 4% chromium and 1% nickel with
the remaining heavy metals present in trace quantities. Chrome iron steel and stainless steel
account for about 2% of production. These alloys contain up to 26% chromium and 20% nickel.
Carbon steel is less than 1% of production and is not expected to contain heavy metals.

2.2 Emission Source Description
221 BH#15

BH#15 collects emissions from arcing and burning operations inside the main foundry building,
Building #11. Columbia Steel conducts burning and arcing operations to remove gates, risers, fins,
and defects from castings, as well as complete some shaping. Dedicated arcing booths are used for
work on manganese castings. Emissions from the arcing booths are controlled by BH#15, a
Wheelabrator shaker baghouse.

These operations are episodic throughout the day, continuing through three eight-hour shifts. Each
shift is manned by one to three operators, with typical pauses for lunch (30-60 minutes), rest breaks
(two 10-minute breaks per shift), and allowances for safety and industrial hygiene precautions.

BH#15 exhaust stack is 66 inches inner diameter. Purpose-built sampling ports utilized were
accessed via a ladder to a permanent platform. Figure 1 (below) shows a photo of the stack. While
on-site, Bison verified the exhaust stack meets EPA Method 1 specifications; detailed Method 1
information is included in the appendices to this report.

SLR220430 15
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Figure 1. BH#15 Stack

2.2.2 BH#1 and BH#2

Emissions from EAFs located in Building #11 are controlled by BH#1 and BH#2. EAF 1, referred
to as the 6MT Steel EAF, and EAF 2, referred to as the South 10TT Steel EAF, primarily melt low
alloy steel, but they have the ability to melt other alloys. These furnaces are controlled by BH#I,
a Pangborn 264 CT-2 shaker baghouse. EAF 3, referred to as the North 10TT EAF, only melts
manganese steel and is controlled by BH#2, a National 240-203-10 shaker baghouse.

BH#1 exhaust stack is 46 inches inner diameter. BH#2 exhaust stack is 46.5 inches inner diameter.
Purpose-built sampling ports utilized on each stack were accessed via a ladder to a permanent
platform. Figure 2 (below) shows a photo of the stacks. While on-site, Bison verified that each
exhaust stack meets EPA Method 1 specifications; detailed Method 1 information is included in
the appendices to this report.
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Figure 2. BH#1 and BH#2 Stacks

2.2.3 Building #8 and Building #11 Roof Vents

The roof vents of Building #8 and Building #11 capture fugitive emissions from ongoing
operations inside each building. MiniVol samplers were suspended inside the building as close to
vents as possible. Negative air flow at each vent was verified prior to and at the end of each
sampling event. Sample locations were accessed via manlift from inside each building. Figure 3
(below) shows a photo of a vent sample location. Emission mass rates collected with the MiniVols
are calculated based on fan manufacturers’ specifications for air flow. Documentation regarding
fan specifications can be found in the appendices of this report.
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Figure 3. Building #11 Roof Vent 8
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3.0 EMISSION TEST RESULTS

3.1 Summary of Results
The tables below summarize BH#15, BH#1, BH#2, and roof vent test results. Additional

supporting material, including raw data, plant data, example calculations and calibration records,
can be found in the appendices to this report.

Table 10; BH#15 Cr(VI) Results

Columbia Steel Casting Co., Inc.

BH#15
Method 0061 Cr (V1) Results

Par ameter Units Run 1 Run 2 Run 3 Average
Run Start 12/7/2020 12/8/2020 12/9/2020
Date/Time 07:20 08:00 07:43
Run End 12/7/2020 12/8/2020 12/9/2020
Date/Time 19:25 20:04 20:45
Run Duration minutes 720 720 720 720
Sample Volume dscm 16.574 15.447 15.874 15.965
Stack Flow dscfm 36,999.6 34,134.0 35,240.5 35,458.0
Stack Moisture Yov 0.70 1.14 1.07! 0.97
O Yovd 20.90 20.90 20.90 20.90
CO> %vd 0.00 0.00 0.00 0.00

Ib/hr 1.44E-06 7.57E-08 1.22E-06 9.13E-07

(VD lb/;‘r’gczzzzggs 3.06E-07 | 8$.81E-08 | 5.88E-07 | 3.28E-07
Opacity % 0.0 0.0 0.0 0.0

ISilica gel impinger broke during the test tun, moisture gain from the simultaneous Method 29 sample train was

substituted.

dscm — dry standard cubic meters
dscfm — dry standard cubic feet per minute

%v — percent by volume

%vd — percent volume dry basis
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2020 Columbia Steel Casting Co., Inc.

19



Table 11: BH#L Cr(VI) Results

Columbia Sted Casting Co., Inc.

BH#1
Method 0061 Cr(VI) Results
Parameter Units Run 1 Run 2 Run 3 Average
Run Start 12/10/2020 | 12/14/2020 | 12/15/2020
Date/Time 21:25 22:15 21:20
Run End 12/11/2020 | 12/15/2020 | 12/16/2020
Date/Time 06:00 03:55 03:11
Run Duration minutes 480 309 304 364
Sample Volume dscm 12.053 7.416 7.449 8.973
Stack Flow dscfm 43.,544.8 41,306.2 41,824.9 422253
Stack Moisture %V 0.85 0.73 1.19 0.92
(073 %vd 21.02 21.00 21.06 21.03
CO» %vd 0.00 0.03 0.00 0.01
Ib/hr 1.33E-05 8.45E-06 1.72E-05 1.30E-05
Cr(VI
r(vVD) Ibftonsteel |5 515 06 | 4.16E:06 | 8.11E-06 | 6.59E-06
melted
Table 12: BH#1 Stainless Steel Melt Cr(VI) Results
Columbia Stedl Casting Co., Inc.
BH#1 Stainless Stedl M elt
Method 0061 Cr (V1) Results
Parameter Units Run 1
) 12/17/2020
Run Start Date/Time 21:06
) 12/18/2020
Run End Date/Time 00:07
Run Duration minutes 271
Sample Volume dscm 6.909
Stack Flow dscfm 43.721.8
Stack Moisture %v 1.52
073 %vd 20.9
CO Yovd 0.00
Ib/hr 2.10E-05
Cr(VI)
Ib/ton steel melted 9.60E-06
SLR220430 20
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Table 13; BH#2 Cr(VI) Results

Columbia Sted Casting Co., Inc.

BH#2
Method 0061 Cr(VI) Results

Parameter Units Run 1 Run 2 Run 3 Average
Run Start 12/10/2020 | 12/14/2020 | 12/15/2020
Date/Time 22:23 22:18 22:02
Run End 12/11/2020 | 12/15/2020 | 12/16/2020
Date/Time 05:10 02:55 04:13
Run Duration minutes 373 241 335 317
Sample Volume dscm 6.680 7.297 10.431 8.136
Stack Flow dscfm 31,0174 33,518.6 34,560.6 33,032.2
Stack Moisture YoV 0.36 0.63 1.29 0.76
(0)) J%ovd 20.76 20.77 20.65 20.73
CO2 %vd 0.13 0.13 0.00 0.09

Ib/hr 2.19E-07 6.98E-07 2.30E-08 9.71E-07
(VD ofton steel | 4428.07 | 162E-07 | 370E-09 | 188E-07
SLR220430 21
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Table 14: BH#15 SM Results

Columbia Sted Casting Co., Inc.

BH#15
Method 29 SM Results
Parameter Units Run 1 Run 2 Run 3 Average
Run Start 12/772020 | 12/8/2020 | 12/9/2020
Date/Time 07:20 08:00 07:45
Run End 12/772020 | 12/8/2020 | 12/9/2020
Date/Time 19:25 20:04 19:48
Run Duration minutes 720 720 720 720
Sample Volume dscm 19.097 16.607 17.009 17.571
Stack Flow dscfm 429341 | 36,7537 | 37.542.2 39,076.7
Stack Moisture v 0.46 0.71 1.00 0.72
0; %vd 20.90 20.90 20.90 20.90
CO, %vd 0.00 0.00 0.00 0.00
Ib/hr 590E-06 | 5.80E-06 | 5.79E-06 | 5.83E-06
Arseni :
rseme Ib/ton castings | ) »sp 06 | 6.75B:06 | 2.78E:06 | 3.60E-06
processed
Ib/hr 9.07E-05 | 2.11E-05 | 2026E-05 | 4.48E-05
Chromi :
romium Ib/ton castings |} o3¢ 5 | 246E.05 | 1.09E:05 | 1.82E-05
processed
Ib/hr 147E-05 | 158E-05 | 1.60B-05 1.55E-05
Lead :
ca Ib/ton castings | 5 14k 06 | 1.838:05 | 7.70E.06 | 9.73E-06
processed
Ib/hr 2.65E-03 | 7.34E-04 | 9.80E-04 1.46E-03
M .
anganese Ib/ton castings | 5 cosp 04 | 8.53B.04 | 471E04 | 6.30E-04
processed
Ib/hr 559E-05 | 144E-05 | 1.65B-05 2.89E-05
Nickel :
feke Ib/ton castings |\ 1op 05 | 168805 | 7.91E-06 1.22E-05
processed
Ib/hr 282E-03 | 791E-04 | 1.04E-03 1.55E-03
SMI "
Ib/ton castings | ¢ ok 04 | 9.20E.04 | 5.00E.04 | 6.73E-04
processed

ISM is the sum values of the metals listed in this table.
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Table 15: BH#1 TSM Results

Columbia Sted Casting Co., Inc.

BH#1
Method 29 TSM Results
Parameter Units Run 1 Run 2 Run 3 Average
Run Start 12/10/2020 | 12/14/2020 | 12/15/2020
Date/Time 21:25 22:15 21:20
Run End 12/11/2020 | 12/15/2020 | 12/16/2020
Date/Time 06:00 03:55 03:11
Run Duration minutes 480 309 304 364
Sample Volume dscm 12.381 8.440 8.474 9.765
Stack Flow dscfm 39.727.6 | 41.869.7 | 42,7067 41,4347
Stack Moisture v 0.87 1.02 1.05 0.98
0; %vd 21.02 21.00 21.06 21.03
CO, %vd 0.00 0.03 0.00 0.01
, Ib/hr 443E-04 | 349E-04 | 731E-04 | 5.08E-04
Aluminum
Ib/ton 251E-04 | 1.72E-04 | 345E-04 | 2.56E-04
, Ib/hr <2.10E-05 | <3.26E-05 | <3.30E-05 | < 2.89E-05
Antimony
Ib/ton <1.19E-05 | < 1.61E-05 | <1.56E-05 | < 1.45E-05
reent Ib/hr < 1.66E-05 | <4.46E-05 | <2.38E-05 | < 2.83E-05
rseni
semie Ib/ton <937E-06 | <2.20E-05 | < 1.12E05 | < 1.42E-05
- Ib/hr 6.256-05 | 1.08E-05 | 2.41E-05 3.25E-05
a m
H Ib/ton 353E-05 | 532E-06 | 1.14E-05 1.73E-05
. Ib/hr < 1.20E-06 | < 1.30E-06 | < 144E-06 | <1.31E-06
Beryllium
Ib/ton <6.79E-07 | <6.41E-07 | <6.77E-07 | < 6.66E-07
_ Ib/hr <481E-07 | <7.43E-07 | <7.55E-07 | < 6.60E-07
Cadmium
Ib/ton <2.72E-07 | <3.66E-07 | <3.56E-07 | <3.31E-07
, Ib/hr 277E-04 | 1.16E-04 | 7.45E-04 3.79E-04
Chromium
Ib/ton 1.57E-04 | 5.69E-05 | 3.52E-04 1.88E-04
Copalt Ib/hr <2.10E-06 | <3.25E-06 | <4.30E-06 | <3.22E-06
oba Ib/ton < 1.I9E-06 | < 1.60E-06 | <2.03E-06 | < 1.61E-06
- Ib/hr 922E-05 | 1.19E-04 | 146E-04 1.19E-04
T
oppe Ib/ton 521E-05 | 5.85E05 | 688E-05 | 5.98E-05
Lo Ib/hr 3856-06 | 1.30E-06 | 1.77E-05 7.63E-06
ca
Ib/ton 217E-06 | 6.41E-07 | 8.37E-06 3.73E-06
Ib/hr 224E-03 | 9.97E-04 | 6.46E-03 3.23E-03
Manganese
Ib/ton 127E-03 | 491E-04 | 3.05B-03 1.60E-03
Nickel Ib/hr 6.34E-05 | 3.93E-05 | 144E-04 8.22E-05
cKe
' Ib/ton 358605 | 1.94E-05 | 6.79E-05 4.10E-05
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Columbia Steel Casting Co., Inc.

BH#1
Method 29 TSM Results
Parameter Units Run 1 Run 2 Run 3 Average
Ib/hr 8.29E-05 <3.72E-05 | <2.09E-04 < 1.10E-04
Phosphorus
Ib/ton 4.69E-05 < 1.83E-05 | <9.86E-05 < 5.46E-05
. Ib/hr <6.31E-05 | <9.76E-05 | <9.91E-05 < 8.66E-05
Selenium
Ib/ton <3.56E-05 | <4.81E-05 | <4.67E-05 < 4.35E-05
Sil Ib/hr <841E-06 | <1.30E-05 | <1.32E-05 < 1.15E-05
ilver
© Ib/ton <4.75E-06 | <6.41E-06 | <6.23E-06 < 5.80E-06
. Ib/hr <4.21E-05 | <6.50E-05 | <6.61E-05 < 5.77E-05
Thallium
Ib/ton <2.38E-05 | <3.20E-05 | <3.12E-05 < 2.90E-05
. Ib/hr < 8.29E-06 | <6.50E-06 | < 1.54E-05 < 1.01E-05
Vanadium
Ib/ton <4.69E-06 | <3.20E-06 | <7.26E-06 < 5.05E-06
7i Ib/hr 1.95E-04 3.20E-04 5.72E-04 3.62E-04
nc
! Ib/ton 1.10E-04 1.57E-04 2.70E-04 1.79E-04
TSM! Ib/hr <3.63E-03 | <2.25E-03 | <9.31E-03 < 5.06E-03
Ib/ton <2.05E-03 < 1.11E-03 | <4.39E-03 < 2.52E-03
ITSM is the sum value of the metals listed in this table.
Ib/ton — pound per ton steel melted
Table 16: BH#1 Stainless Steel Melt TSM Results
Columbia Steel Casting Co., Inc.
BH#1 Stainless Steel Melt
Method 29 TSM Results
Parameter Units Run 1
Run Start 12/17/2020
Date/Time 21:06
Run End 12/18/2020
Date/Time 02:08
Run Duration minutes 271.4
Sample Volume dscm 7.691
Stack Flow dscfm 43,112.1
Stack Moisture Yov 0.98
)] Yovd 20.90
CO2 Yovd 0.00
. Ib/hr 7.01E-04
Aluminum
Ib/ton 3.20E-04
. Ib/hr < 3.67E-05
Antimony
Ib/ton < 1.68E-05
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Columbia Steel Casting Co., Inc.

BH#1 Stainless Stedl M elt
Method 29 TSM Results

Parameter Units Run 1
) Ib/hr < 6.63E-05
Arsenic
Ib/ton < 3.03E-05
) Ib/hr 3.07E-05
Barium
Ib/ton 1.40E-05
) Ib/hr < 1.47E-06
Beryllium
Ib/ton < 6.71E-07
) Ib/hr < 8.40E-07
Cadmium
Ib/ton < 3.84E-07
) Ib/hr 3.83E-04
Chromium
Ib/ton 1.75E-04
Ib/hr < 8.19E-06
Cobalt
Ib/ton < 3.74E-06
Ib/hr 1.07E-04
Copper
Ib/ton 4.90E-05
Ib/hr 4.54E-05
Lead
Ib/ton 2.07E-05
Ib/hr 1.57E-03
Manganese
Ib/ton 7.15E-04
) Ib/hr 1.60E-04
Nickel
Ib/ton 7.30E-05
Ib/hr 1.43E-04
Phosphorus
Ib/ton 6.51E-05
) Ib/hr < 1.10E-04
Selenium
Ib/ton < 5.03E-05
) Ib/hr < 1.47E-05
Silver
Ib/ton < 6.71E-06
) Ib/hr < 7.35E-05
Thallium
Ib/ton < 3.36E-05
) Ib/hr < 7.54E-06
Vanadium
Ib/ton < 3.44E-06
) Ib/hr 2.83E-04
Zinc
Ib/ton 1.29E-04
Ib/hr < 3.74E-03
TSM
Ib/ton < 1.71E-03
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Table 17: BH#2 TSM Results

Columbia Sted Casting Co., Inc.

2020 Columbia Steel Casting Co., Inc.

BH#2
Method 29 TSM Results
Parameter Units Run 1 Run 2 Run 3 Average
Run Start 12/10/2020 | 12/14/2020 | 12/15/2020
Date/Time 22:20 22:18 22:02
Run End 12/11/2020 | 12/15/2020 | 12/16/2020
Date/Time 05:10 02:55 04:13
Run Duration minutes 373 241 335 317
Sample Volume dscm 5.685 6.350 9.853 7.296
Stack Flow dscfm 30,9443 29.158.8 | 32.991.7 31,0316
Stack Moisture v 1.10 1.12 1.17 1.13
0; %vd 20.76 20.77 20.65 2073
CO, %vd 0.13 0.13 0.00 0.09
, Ib/hr 122E-03 | 1.88E-03 | 7.17E-04 1.27E-03
Aluminum
Ib/ton 245E-04 | 438E-04 | 1.16E-04 | 2.66E-04
, Ib/hr <4.67E-05 | <3.01E-05 | <2.50E-05 | < 3.39E-05
Antimony
Ib/ton <941E-06 | <7.00E-06 | <4.02E-06 | <6.81E-06
reent Ib/hr < 1.43E-05 | <4.06E-05 | <8.78E-06 | < 2.12E-05
reemie Ib/ton <2.88E-06 | <944E-06 | < 1.41E-06 | <4.58E-06
- Ib/hr 340E-05 | 5.99E-05 | 6.35E-06 3.34E-05
a m
H Ib/ton 6.86E-06 | 139E-05 | 1.02E-06 | 7.27B-06
. Ib/hr < 1.43E-06 | < 1.20E-06 | <8.78E-07 | < 1.17E-06
Beryllium
Ib/ton <2.88E-07 | <2.80E-07 | < 141E-07 | <236E-07
_ Ib/hr <3.43E-06 | <2.00E-06 | <5.02E-07 | < 1.97E-06
Cadmium
Ib/ton <6.91E-07 | <4.64E-07 | <S.08E-08 | <4.12E-07
, Ib/hr 483E-05 | 4.11E-05 | 2.10E-05 3.68E-05
Chromium
Ib/ton 973E-06 | 9.57E-06 | 3.38E-06 7.56E-06
Copalt Ib/hr < 1.84E-05 | < 1.30E-05 | <2.20E-06 | < 1.12E-05
oba Ib/ton <3.71E-06 | <3.02E-06 | <3.53E-07 | < 2.36E-06
- Ib/hr 161E-04 | 925E-05 | 6.66E-05 1.07E-04
T
oppe Ib/ton 325605 | 2.15E-05 | 1.07E-05 2.16E-05
Lo Ib/hr 979E-06 | 1.53E-05 | 0.00E+00 | 8.36E-06
ca
Ib/ton 197E-06 | 3.56E-06 | 0.00E+00 | 1.84E-06
Ib/hr 3.09E-03 | 239803 | 131E-03 2.27E-03
Manganese
Ib/ton 624E-04 | 556E-04 | 2.11E-04 | 4.64E-04
Nickel Ib/hr 2756-05 | 2.85B-05 | 1.41E-05 2.34E-05
cKe
' Ib/ton 5556-06 | 6.63E-06 | 227E-06 | 4.82E-06
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Columbia Steel Casting Co., Inc.

BH#2
Method 29 TSM Results
Parameter Units Run 1 Run 2 Run 3 Average
Ib/hr < 6.06E-05 < 1.03E-04 | <5.23E-05 < 7.18E-05
Phosphorus
Ib/ton < 1.22E-05 < 2.39E-05 | < 8.42E-06 < 1.48E-05
) Ib/hr < 1.07E-04 < 1.30E-04 | <6.58E-05 < 1.01E-04
Selenium
Ib/ton < 2.16E-05 < 3.02E-05 | < 1.06E-05 < 2.08E-05
Sil 1b/hr < 1.43E-05 < 1.20E-05 | < 8.78E-06 < 1.17E-05
1iver
© 1b/ton <2.88E-06 | <2.80E-06 | <1.41E-06 < 2.36E-06
. 1b/hr < 7.14E-05 < 6.02E-05 | <4.39E-05 < 5.85E-05
Thallium
1b/ton < 1.44E-05 < 1.40E-05 | <7.07E-06 < 1.18E-05
. 1b/hr <7.14E-06 | <6.02E-06 | <4.39E-06 < 5.85E-06
Vanadium
Ib/ton < 1.44E-06 < 1.40E-06 | <7.07E-07 < 1.18E-06
7i Ib/hr 2.42E-04 3.52E-04 2.32E-04 2.75E-04
e Ib/ton 489E-05 | 8.19E-05 | 3.74E05 | 5.60E-05
TSM Ib/hr < 5.18E-03 < 5.26E-03 | <2.58E-03 < 4.34E-03
Ib/ton < 1.04E-03 < 1.22E-03 | <4.16E-04 < 8.94E-04
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Table 18: BH#1 ODEQ Method 5 PM, NOx, & CO Results

Columbia Sted Casting Co., Inc.

BH#1
ODEQ Method 5, Method 7E, & Method 10 Results
Parameter Units Run 1 Run 2 Run 3 Average
Run Start 12/16/2020 | 12/16/2020 | 12/17/2020
Date/Time 21:13 23:47 02:10
Run End 12/16/2020 | 12/17/2020 | 12/17/2020
Date/Time 23:09 01:40 03:55
Run Duration minutes 115 110 105 110
Sample Volume dscm 3.161 3.017 2.746 2.975
Stack Flow dscfm 42,575.1 | 41,9829 | 39,961.0 41,507.8
Stack Moisture %oy 1.40 1.20 1.30 1.30
0> %vd 21.31 21.36 21.41 21.36
CO, %vd 0.01 0.00 0.00 0.00
ppmvd 18.47 10.42 14.80 14.56
NO. Ib/hr 5.64 3.14 4.24 4.34
lbﬁ’;tztgel 3.082 1.610 2.395 2.363
ppmvd 7.85 13.05 16.01 12.30
co Ib/hr 1.46 2.39 2.79 221
lbﬁi’e‘} tztc‘l’“el 0.798 1226 1576 1.200
Ib/hr 0.37 <0.36 <0.38 <0.37
“Total PM lbﬁfe‘igjel 02018 | <0.1871 | <02156 | <0.2014

*Runs 2 and 3 PM results are below the method detection limit. Results for runs 2 and 3 are calculated
using the method detection limit of 7 milligrams.
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Table 19: BH#2 ODEQ Method 5 PM, NOx, & CO Results

Columbia Sted Casting Co., Inc.

BH#2
ODEQ Method 5, Method 7E, & Method 10 Results
Parameter Units Run 1 Run 2 Run 3 Average
Run Start 12/16/2020 | 12/17/2020 | 12/17/2020
Date/Time 22:37 0:18 1:56
Run End 12/16/2020 | 12/17/2020 | 12/17/2020
Date/Time 23:46 01:28 03:06
Run Duration minutes 64 64 64 64
Sample Volume dscm 1.867 1.818 1.891 1.859
Stack Flow dscfm 32,369.4 | 31,719.7 | 33,099.7 32,396.3
Stack Moisture %oy 1.31 0.77 0.68 0.92
0, %vd 20.97 20.85 20.95 20.92
CO, %vd 0.11 0.09 0.11 0.10
ppmvd 0.40 0.58 1.75 0.91
NO. Ib/hr 0.09 0.13 0.42 0.21
lbﬁ); tztgel 0.025 0.037 0.061 0.041
ppmvd 92.58 40.61 43.04 58.74
co Ib/hr 13.07 5.62 6.21 8.30
lbﬁi’e‘} tztc‘l’“el 3.671 1.579 0.905 2.052
Ib/hr <045 <0.46 <0.46 <0.46
Total PM lbﬁfe‘igjel <01277 | <0.1285 | <00669 | <0.1077

*Runs 1, 2 and 3 PM results are below the method detection limit. Results for runs 2 and 3 are calculated
using the method detection limit of 7 milligrams.
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Table 20: BH#1 M ethod 201A PM 25 & PM1o Results

Columbia Sted Casting Co., Inc.

BH#1
Method 201A Results
Parameter Units Run 1 Run 2 Run 3 Average

Run Start 12/16/2020 | 12/16/2020 | 12/17/2020
Date/Time 21:13 23:47 02:10
Run End 12/16/2020 | 12/17/2020 | 12/17/2020
Date/Time 23:07 01:39 03:53
Run Duration minutes:seconds 113:30 111:45 103:15 109:30
Sample Volume dscm 1.294 1.254 1.149 1.232
Stack Flow dscfm 42,021.5 41,348.9 42,621.8 41,9974
Stack Moisture Yov 1.64 1.76 0.33 1.24
(0)) Yovd 21.31 21.36 21.41 21.36
CO2 Yovd 0.01 0.00 0.00 0.00

Ib/hr 0.24 <0.17 0.20 <0.20
PM2s lbﬁ’;;tgel 0.1336 <0.0855 0.1114 <0.1102

Ib/hr 0.32 <0.18 0.20 <0.23
FMuo lbﬁ’;tiﬁel 01761 | <0.0912 | 0.1138 <0.1271

Note: Run 2 results are below the method detection limit. Results are reported and calculated using the method

detection limits.
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Table 21: BH#2 M ethod 201A PM 25 & PM1o Results

Columbia Sted Casting Co., Inc.

BH#2
M ethod 201A Results
Parameter Units Run 1 Run 2 Run 3 Average
Run Start 12/16/2020 | 12/17/2020 | 12/17/2020
Date/Time 22:37 12:18 01:56
Run End 12/16/2020 | 12/17/2020 | 12/17/2020
Date/Time 23:46 01:24 03:04
Run Duration minutes:seconds 64:00 61:30 61:15 62:15
Sample Volume dscm 0.739 0.705 0.698 0.714
Stack Flow dscfm 34,365.0 32,653.7 32,546.9 33,188.5
Stack Moisture %v 0.29 1.07 0.93 0.76
Oy %vd 20.97 20.85 29.95 23.82
CO, %vd 0.11 0.09 0.11 0.10
1b/hr 0.21 0.07 0.01 0.10
PM
2 Ib/ton steel 0.0602 0.0184 0.0020 0.0269
melted
1b/hr <0.25 <0.25 <0.25 <0.25
PM
10 Ib/ton steel <00704 | <00702 | <00367 | <0.0591
melted

Note: PM o results are below the method detection limit. Results are reported and calculated using the method

detection limits.
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Table 22: Buildings#8 & #11 Roof Vent Cr (V1) Results

Columbia Sted Casting Co., Inc.
Buildings#8 & #11 Roof Vents
MiniVol Sampling Results

Building Vent Parameter Ib/hr Ib/ton steel melted
8 1 Cr(VI) 3.32E-07 1.36E-06
8 7 Cr(VI) 3.67E-08 1.51E-07
11 1 Cr(VD 2.29E-06 1.63E-06
11 4 Cr(VD! 2.75E-05 1.56E-05
11 5 Cr(VD)! 9.54E-05 5.93E-05
11 7 Cr(VD! 9.46E-06 5.03E-06
11 8 Cr(VD)! 8.30E-06 4.73E-06
11 9 Cr(VD! 6.04E-06 4.05E-06

! Average of multiple runs.
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Table 23 Buildings#8 & #11 Roof Vent SM Results

Columbia Steel Casting Co., Inc.
Buildings#8 & #11 Roof Vents
MiniVol Sampling Results

Building Vent Parameter Ib/hr Ib/ton steel melted

Arsenic < 8.13E-06 < 3.82E-05
Chromium 1.08E-04 4.83E-04
g 2 Lead 8.08E-05 3.90E-04
Manganese 6.26E-03 2.81E-02
Nickel 2.70E-05 1.27E-04

SM < 6.48E-03 < 2.91E-02

Arsenic < 7.63E-06 < 3.58E-05
Chromium 3.07E-04 1.42E-04
. Lead 2.21E-05 1.09E-04
8 ! Manganese 1.88E-03 8.95E-03
Nickel 2.83E-05 1.25E-04

SM <1.97E-03 < 9.36E-03

Arsenic < 3.71E-05 < 2.63E-05
Chromium 6.96E-04 4.84E-04
1 { Lead 7.70E-04 5.46E-04
Manganese 1.04E-01 7.42E-02
Nickel 1.81E-04 1.29E-04

SM < 1.06E-01 < 7.54E-02

Arsenic < 3.59E-05 < 2.10E-05
Chromium 3.80E-04 2.12E-04
. Lead 1.90E-04 1.05E-04
1 4 Manganese 2.75E-02 1.50E-02
Nickel 3.52E-04 2.10E-04

SM < 2.84E-02 < 1.55E-02

Arsenic < 3.52E-05 < 2.20E-05
Chromium 1.09E-03 6.85E-04
1 s Lead 6.66E-04 3.90E-04
Manganese 4.31E-02 2.70E-02
Nickel 9.64E-04 6.19E-04

SM < 4.58E-02 < 2.87E-02
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Columbia Steel Casting Co., Inc.
Buildings#8 & #11 Roof Vents

MiniVol Sampling Results

Building Vent Parameter Ib/hr Ib/ton steel melted
Arsenic < 3.77E-05 < 2.61E-05
Chromium 4.94E-04 3.42E-04
Lead 2.39E-04 1.66E-04
1 ! Manganese 2.42E-02 1.67E-02
Nickel 9.64E-04 6.68E-04
SM < 2.59E-02 < 1.79E-02
Arsenic < 3.89E-05 < 2.43E-05
Chromium 1.54E-03 1.12E-03
. Lead 1.48E-04 8.27E-05
1 8 Manganese 2.91E-02 2.10E-02
Nickel 1.62E-03 1.15E-03
SM < 3.24E-02 < 2.34E-02
Arsenic < 4.25E-05 < 1.87E-05
Chromium 2.75E-04 1.21E-04
Lead 3.38E-04 1.49E-04
1 ? Manganese 1.93E-02 8.48E-03
Nickel 5.01E-04 2.21E-04
SM < 2.04E-02 < 8.99E-03

* Average of multiple runs.

3.2 Operating Conditions

Representatives of Columbia Steel recorded details of plant operations during testing. SLR
personnel compiled the raw process data and provided it to Bison for use in this report. Process
data is presented in the report appendices.

3.3 Discussion of Results

No adverse or unusual environmental conditions were noted that are known to have influenced the
outcome of these tests. Testing was performed as outlined in the test protocol dated August 18,
2020 with the following deviations.

Prior to testing the need for emissions testing on BH#26 was reassessed and it was determined that
there was no need to test this emission source. ODEQ was notified and approved this change to
the test plan prior to the start of the campaign.
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Runs were conducted simultaneously with production processes. Run durations were coordinated
with plant personnel to capture melt cycle intervals. Testing was paused episodically between
furnace heats. Because runs were simultaneous with production, in some instances the end of the
production process occurred prior to the end of a full run/sample point. In these instances, sample
runs were stopped to match facility operations and on some occasions the last several traverse
points were not sampled.

The test protocol indicated that roof vent samples performed with MiniVol samplers would be 24
hours in duration. After completing the first three days of MiniVol sampling it was determined
that 24-hour sample runs were not practicable. In coordination with ODEQ), the decision was made
to change the target sample time to 22 hours. From that point forward sampling began at 20:00
hours and ended at 18:00 each day. Ms. Kronholm of SLR discussed this with Mr. Rhodes on
December 10, 2020, he did not see an issue with this change.

Several of the MiniVol sample runs either did not start or were inadvertently cut short. The reason
for this is uncertain but Bison believes that this occurred due to battery or programing errors.
MiniVol samplers are programed to start at a specified time and run for a specified duration. Due
to accessibility of the sampling locations once samplers were placed, they were not able to be
accessed until completion of the anticipated sample duration. For this reason, any failure to sample
for the entire target duration was not known until the completion of the anticipate sample duration.
Results from samples where this occurred were omitted from data averages. Detailed run results
can be found in the appendices of this report.

During the lab analysis of BH#1 ODEQ Method 5 Run 1 approximately 54 milliliters of the sample
fraction was spilled during methylene chloride extraction. ChesterLab Net notes that this would
most likely bias results low. After reviewing results and comparing them to the additional test runs
Bison has concluded that the relatively small fraction of sample that was spilled had a minor effect
on total emission results and Run 1 values were included in emission rate averages. Ultimately, if
ODEQ arrives at a different conclusion Runs 2 and 3 showed no discrepancies with the
promulgated sampling method and the average of Run 2 and 3 would be acceptable.

During BH#2 Method 201A testing minimum sample volumes of 31.8 dscf were not achieved.
This was due to limited production and facility operation duration on BH#2 processes. The test
protocol proposed run times of 120-minutes. Prior to commencement of Method 201 A sampling
on BH#2 it was identified that there would not be enough production to complete three 120-minute
test runs. This issue was brought up with Mr. Rhodes of ODEQ prior to PM sampling and it was
determined that testing would proceed with three 60-minute test runs that match facility operations.

Minimum sample volumes that were proposed for BH#1 and BH#2 test runs were not achieved.
This was due to lower stack flows than anticipated and limited run times due to facility production.

During BH#15 Method 0061 run 3 sampling approximately eight hours into the 12-hour test run
the silica gel impinger of the sample train broke at the bottom. This was noticed immediately by
the meter box operator and the run was paused. It was determined that because of where the
impinger broke that there was no risk of contamination to the sample. However, the moisture
caught by the silica gel to determine stack moisture was lost. For this run Bison substituted the
moisture gain values from the Method 29 sample train that was running simultaneously with this
sample. The impinger was replaced and the remainder of the run was carried out. Mr. Rhodes of
ODEQ was notified of this situation after it occurred and agreed with the course of action to
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continue the test and analysis of the results. Results of this test run do not show any abnormalities
and are consistent with other test runs.
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40 EMISSIONTEST METHODSAND PROCEDURES

4.1 TestingMethodsand Procedures

Bison testing personnel performed the following EPA methods as described in 40 CFR 60,
Appendix A.

EPA Reference Method 1, " Sample and Velocity Traverses for Stationary Sources." The
objective of Method 1 is to determine a suitable location for testing and to determine the velocity
and/or sample points for the source. The results of Method 1 sampling location and sample or
velocity point measurement locations are included in the appendices.

EPA Reference Method 2, " Deter mination of Stack Gas Velocity and Volumetric Flow Rate
(Type-S Pitot Tube)." The objective of Method 2 is to determine volumetric flow. The average
velocity, temperature, static pressure, and source area are used to calculate volumetric flow for the
source. Method 2 Section 8.6 allows for the use of 29 as dry molecular weight for ambient sources,
in lieu of performing actual measurements, and was used for baghouse 15.

EPA Reference Method 3A, " Deter mination of Oxygen and Carbon Dioxide Concentrations
in Emissions from Stationary Sour ces (I nstrumental Analyzer Procedure).” The objective of
Method 3A is to determine the O2 and CO2 concentrations in the stack gas stream.

EPA Reference Method 4, " Determination of Moisture Content in the Stack Gases." The
objective of Method 4 is to determine the moisture content of a gas stream.

ODEQ Method 5, “Sampling Particulate Emissions from Stationary Sources.” (Methods 2
& 4 inclusive). The objective of ODEQ Method 5 is to determine the total particulate matter
emissions (filterable and condensable) from a source. Method 5 is an isokinetic sampling method
for determination of PM. The exhaust gas stream is sampled along a cross-section of the stack and
PM is captured within the nozzle, probe, filter-bell, quartz fiber filter, and glass impingers. Method
5 incorporates Method 2 "velocity measurements" and Method 4 "moisture measurements."

EPA Reference Method 7E, " Determination of Nitrogen Oxides Emissions from Stationary
Sour ces (Instrumental Analyzer Procedure).” The objective of Method 7E is to determine the
NOx concentration from the source.

EPA Reference Method 10, " Deter mination of Carbon Monoxide Emissionsfrom Stationary
Sources (Instrumental Analyzer Procedure).” The objective of Method 10 is to determine the
concentration of CO in the stack gas stream.

EPA Reference Method 29, " Determination of M etals Emissions from Stationary Sour ces'
(Methods 2 & 4 Inclusive). The objective of Method 29 is to determine metals emissions from a
source. Method 29 is an isokinetic sampling method. The exhaust gas stream is sampled along a
cross-section of the stack and metal emissions are captured within the front-half and back-half of
the sampling system. The front-half includes the nozzle, probe, filter-bell, and quartz filter. The
back-half consists of the impinger solutions. The front-half and back-half samples are sent to a
contract lab for analysis. Method 29 incorporates Method 2 “velocity measurements” and Method
4 “moisture measurements’.
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Method 29 limits the mass of each metal in a sample blank that can be subtracted from the sample
results in blank correction calculations. In the case of aluminum, blank values were significantly
higher than the Method 29 allowable blank weights. This was anticipated and direct blank
subtraction was approved in the source test protocol. This was carried out within the calculated
results for aluminum.

EPA Reference Method 201A," Deter mination of PM 10 and PM 25 Emissionsfrom Stationary
Sour ces (Constant Sampling Rate Procedure)" (Methods 2 & 4 Inclusive). Method 201A is
used to quantify emissions of particulate matter with an aerodynamic diameter of 10 micrometers
or less and 2.5 micrometers or less.

EPA Reference Method 202, "Dry Impinger Method for Determining Condensable
Particulate Emissionsfrom Stationary Sources." Concurrent with Method 201. The objective
of Method 202 is to determine the condensable particulate matter (CPM) that passes through the
heated filter and is collected in a dry impinger and ambient air temperature-controlled Teflon filter.
The condensed water, rinses and the Teflon filter are analyzed for organic and inorganic particulate
matter.

Method 202 was not performed as allowed by Method 201 A and Method 202 because the stack
temperature was below 85° Fahrenheit. This was discussed with ODEQ prior to PM sampling.

EPA Reference Method 205, “Verification of Gas Dilution Systems for Field Instrument
Calibrations.” The objective of Method 205 is to produce a known and verified set of calibration
gases that are used in instrumental analysis emission testing.

SW-846 Test Method 0061: “Determination of Hexavalent Chromium Emissions from
Stationary Sources.” Emissions are collected isokinetically from the source. To eliminate the
possibility of Cr(VI) reduction between the nozzle and impinger, the Cr(VI) emission samples are
collected with a recirculatory train where the impinger reagent is continuously recirculated to the
nozzle. Recovery procedures include a post-sampling purge and filtration. The impinger train
samples are analyzed for Cr(VI) by an ion chromatograph (IC) equipped with a post-column
Cr(V]) reactor (PCR) and a visible wavelength detector. The IC/PCR separates the Cr(VI) as
chromate from other diphenylcarbazide reactions that occur in the post-column reactor.

Modified ASTM D7614-12, “ Standard Test Method for Deter mination of Total Suspended
Particulate (T SP) Hexavalent Chromium in Ambient Air Analyzed by Ion Chromatography
(IC) and Spectrophotometric Measurements.” The objective of ASTM D7614-12 is to
determine the concentration of CR(VI) in ambient air samples.

MiniVol Sampling, “As described in the approved source test plan, submitted to ODEQ
August 18, 2020” Bison used Airmetrics MiniVol portable air samplers to sample air discharged
from process vents. The MiniVol samplers operated at five liters per minute (Ipm) for a target of
22 consecutive hours at each sampling location. Two MiniVol samplers operated simultaneously
during each sample run at each location. The filter from one sampler was analyzed for Cr(VI)
concentration per ASTM D7614-12 methods. The filter from the second sampler was analyzed for
SM per Method 29 analytical methodology. Mass emission rates for Cr(VI) and SM was calculated
using flow specifications provided by Columbia Steel for the ventilation fans at each sampling
location.
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EPA Reference Method 9, "Visual Determination of the Opacity of Emissons from
Stationary Sources." The objective of Method 9 is to quantify the visible opacity of the source
plume. This method is performed by a certified observer during Method 5 testing. As stated in the
source test protocol opacity was not performed on BH#1 and BH#2 due to operations taking place
at night.

4.2 SampleHandling and Analytical Procedures

All analytical procedures complied with the cited methodology as stated in the test protocol.
Chester LabNet analyzed all MiniVol samples, particulate matter samples, SM samples, TSM
samples and Cr(VI) samples. All physical samples were transported by Bison personnel to Chester
LabNet. NOx, CO, Oz, and CO2 data was processed by Bison personnel.
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January 20, 2021

Sarah D. Kronholm, P.E.

SLR International Corporation
1800 Blankenship Road, Suite 440
West Linn, OR 97068

Re: Cleaner Air Oregon Baghouse 26 Dust Sampling and Analysis Plan
Columbia Steel Casting Co., Inc.

Ms. Kronholm,

On December 31, 2020, the Oregon Department of Environmental Quality (DEQ) received the revised
Baghouse 26 Dust Sampling and Analysis Plan (SAP) dated December 31, 2020, submitted by SLR
International Corporation (SLR) on behalf of Columbia Steel Casting Co., Inc. (CSSC).

In the SAP, CSSC proposes to:

1. Perform random sampling of materials from Baghouse 26 accumulated on-site, stored in
55-gallon collection drums, for analysis.

2. Analyze collected samples for total metals per EPA Method 6020 and hexavalent chromium per
EPA Method 7196A.

3. Complete one sampling event in 2021 for the purpose of developing site-specific emission factors
for the facility’s toxic air contaminant Emissions Inventory for the Toxics Emissions Units
controlled by Baghouse 26 no later than February 28, 2021.

4. Complete annual compliance sampling for subsequent years to verify emission rates established
in the facility’s approved Emissions Inventory.

5. Collect samples immediately upon drum changeout at Baghouse 26.

DEQ approves the facility’s SAP with the following conditions:

1. Submit the Sampling and Analysis Report to DEQ no later than March 28, 2021.

2. Incorporate results into your Emissions Inventory, Modeling Protocol, and Risk Assessment
Work Plan. As cited in DEQ’s August 9, 2019 response to Columbia Steel’s source testing
extension request dated July 17, 2019, your Emissions Inventory, Modeling Protocol, and Risk
Assessment Work Plan are due within 30 days of receipt of the DEQ approved Source Test
Report.

DEQ appreciates your continued assistance with this process. If you have any questions or concerns,
please contact me directly.

Sincerely,

Kenzie Billings
DEQ Air Toxics Project Manager
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Cc: Marty Cox, Columbia Steel Casting
Dave Faust, Columbia Steel Casting
Bruce Schacht, Columbia Steel Casting
Brien Flanagan, Schwabe
Keith Johnson, DEQ
Thomas Rhodes, DEQ
Steve Dietrich, DEQ
David Graiver, DEQ
File
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January 20, 2021

Sarah D. Kronholm, P.E.

SLR International Corporation
1800 Blankenship Road, Suite 440
West Linn, OR 97068

Re: Cleaner Air Oregon Baghouse 26 Dust Sampling and Analysis Plan
Columbia Steel Casting Co., Inc.

Ms. Kronholm,

On December 31, 2020, the Oregon Department of Environmental Quality (DEQ) received the revised
Baghouse 26 Dust Sampling and Analysis Plan (SAP) dated December 31, 2020, submitted by SLR
International Corporation (SLR) on behalf of Columbia Steel Casting Co., Inc. (CSSC).

In the SAP, CSSC proposes to:

1. Perform random sampling of materials from Baghouse 26 accumulated on-site, stored in
55-gallon collection drums, for analysis.

2. Analyze collected samples for total metals per EPA Method 6020 and hexavalent chromium per
EPA Method 7196A.

3. Complete one sampling event in 2021 for the purpose of developing site-specific emission factors
for the facility’s toxic air contaminant Emissions Inventory for the Toxics Emissions Units
controlled by Baghouse 26 no later than February 28, 2021.

4. Complete annual compliance sampling for subsequent years to verify emission rates established
in the facility’s approved Emissions Inventory.

5. Collect samples immediately upon drum changeout at Baghouse 26.

DEQ approves the facility’s SAP with the following conditions:

1. Submit the Sampling and Analysis Report to DEQ no later than March 28, 2021.

2. Incorporate results into your Emissions Inventory, Modeling Protocol, and Risk Assessment
Work Plan. As cited in DEQ’s August 9, 2019 response to Columbia Steel’s source testing
extension request dated July 17, 2019, your Emissions Inventory, Modeling Protocol, and Risk
Assessment Work Plan are due within 30 days of receipt of the DEQ approved Source Test
Report.

DEQ appreciates your continued assistance with this process. If you have any questions or concerns,
please contact me directly.

Sincerely,

Kenzie Billings
DEQ Air Toxics Project Manager
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Cc: Marty Cox, Columbia Steel Casting
Dave Faust, Columbia Steel Casting
Bruce Schacht, Columbia Steel Casting
Brien Flanagan, Schwabe
Keith Johnson, DEQ
Thomas Rhodes, DEQ
Steve Dietrich, DEQ
David Graiver, DEQ
File
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APPENDIX B: BAGHOUSE #1 TEST DATA
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PN

7~ BISON

ENGINEERING. INC.

COMPANY Columbia Steel Casting |
FACILITY Steel Foundry |
LOCATION Portland, Oregon |
SOURCE Baghouse 1 |
DATEs 12/10/2020 - 12/16/2020 |
METHOD 29 |
POLLUTANT |[TSM |
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EPA Method 1
Stack Parameters and Traverse Points

Client: Columbia Steel Casting

Location: Portland, Oregon

Source: Baghouse 1

Facility: Steel Foundry

Type of Testing: P (P for Particulate; V for Velocity/Nonparticulate)
Type of Duct: C (C for circular; R for rectangular)
Number of ports available: 2
Number of ports to be used: 2

Port diameter: 6 inches
Circular ID (Rectangular Depth): 46.00 inches
Port depth and/or wall thickness: 4.00 inches
Stack width (Rectangular only): inches

Equivalent Diameter

If rectangluar = 2*Depth*Width = 46.00
Depth + Width

Stack/duct area = 11.541 sq.feet

Sample Port Location: Downstrean from

flow disturbance
from process

B
Number of Inches: 184.00
Number of Diameters: 4.00
Minimum Number of Traverse Points: 24
% of Distance from
Points diameter inside wall (in.)
1 2.1 0.97
2 6.7 3.08
3 11.8 5.43
4 17.7 8.14
5 25.0 11.50
6 35.6 16.38
7 64.4 29.62
8 75.0 34.50
9 82.3 37.86
10 88.2 40.57
11 93.3 42.92
12 97.9 45.03
#
#

SLR220430
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inches (If circular = duct ID)

1661.9 sq.inches

Upstream from
flow disturbance
toward exit
A
200.00
4.35

Distance including
port (in.)
5
71/8
93/8
12 1/8
151/2
203/8
335/8
381/2
417/8
44 5/8
46 7/8
49

Reference Diagram

—w —>

ID
Stack Exit (Top View)

A
{' Sample
A Port
B

Direction

of Flow
v

Drawing NOT to scale and
NOT an acurate representation of stack.
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Pre Traverse Flow Information

Client: Columbia Steel Casting
Location: Portland, Oregon
Source: Baghouse 1
Stack Temp: 73
Traverse | Velocity [ Null
Point P "H;0)[ Angle
1 0.95 0.0
2 1.00 0.0
3 1.00 0.0
4 1.00 0.0
5 1.00 0.0
6 1.10 0.0
7 1.10 0.0
8 1.10 0.0
9 1.10 0.0
10 1.10 0.0
11 1.10 0.0
12 1.10 0.0
13 1.20 5.0
14 1.20 5.0
15 1.20 5.0
16 1.30 0.0
17 1.10 5.0
18 1.10 0.0
19 1.10 0.0
20 1.00 0.0
21 1.00 0.0
22 1.00 0.0
23 1.00 0.0
24 1.10 0.0
Average: 1.08 0.8
Flow is found to be:
Non-cyclonic X
Cyclonic
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Isokinetic Field Data
Field Data Entry

Client: C

olumbia Steel Casting

Run: 1

Location: Portland, Oregon Start Date/Time: 12/10/2020 21:25
Source: Baghouse 1 Environmental Conditions/Test Notes: End Date/Time: 12/11/2020 6:00
EPA Method: 29 Overcast and 40 degrees F.
Box Operator: JCR
Tec nician s JCR
Stack Dimensional Data: Equipment:
Circular Meterbox 1D 9 Probe ID 6E  Liner type glass
Diameter 46.000 in Y factor 0.9743 Nozzle ID NA Nozzle size 0.2203 inches
Rectangular AH@ 1.792 Hot box ID HB3 Nozzle area  0.000265 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Pitot ID 6E  Filter heat 250 F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.09 "Hg 0O, 20.90 % Pitot X X
Static Pressure 0.05 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.1 "H,0 Rec. Nz. 0.201 inches Leak check vacuum, "Hg 12 12
Stack Temperature 73 F
Assumed moisture 1% Nozzle check for roundness:
Assumed meter temp. 55 F 1 2 3
Total number of points 24 0.221 0.220 0.220 inches
Time per point 20 Caliper ID# WS2
Total run time 480
Post Test Calculations: Moisture/Lab:
Sample volume  435.814 dcf Ave. AP 1.065 "H,0 Filter NA #
Wet mol. weight 28.75 M (actual) Ave. VAP 1.0311 "H,0 Initial Final Gain
Actual H,O 0.87 % Ave. AH 2.64 "H,0 Impingers, g 206.7 2213 14.6
Std. meter vol.  437.226 dscf Ave. T 73.5 °F Silica gel, g 1763.9 1831.2 67.3
Isokinetic Average 99.9 % Ave. T, 58.8 °F Total water gain: 81.9
Meter ) Mid-run | Mid-run
_ Volume def Velocity Stack Meter _ Condenser | Restart Leak
Time P Temp. Temp. Vacuum | Filter Box Temp Vol. check
Traverse Point min. 729.097 "H,0) F F Calc. H| Run H "Hg F F def Vol.
1 20.0 745.600 0.89 60 48 2.21 2.20 3 250 45
2 40.0 762.280 0.92 63 55 2.30 2.30 3 250 46
3 60.0 780.050 0.99 66 61 2.49 2.50 4 251 46
4 80.0 797.470 0.95 71 63 2.38 2.40 4 250 48
5 100.0 815.490 1.00 77 62 2.47 2.50 4 250 47
6 120.0 832.230 0.96 78 63 2.37 2.40 4 250 47
7 140.0 851.490 1.20 83 59 291 2.90 4 251 46
8 160.0 870.820 1.15 73 63 2.87 2.90 4 250 50
9 180.0 890.240 1.20 74 63 2.99 3.00 4 250 50
10 200.0 909.080 1.10 74 63 2.74 2.75 4 249 49
11 220.0 926.700 1.00 74 65 2.50 2.50 4 250 51
12 240.0 945,591 1.10 79 67 2.73 2.75 4 251 52
13 260.0 964.237 1.20 78 58 2.94 2.95 4 249 47 964.313 0.076
14 280.0 982.500 1.10 82 51 2.63 2.65 5 250 47
15 300.0 1000.830 1.10 71 55 2.71 2.70 5 252 42
16 320.0 1019.220 1.10 70 55 2.72 2.70 5 250 42
17 340.0 1037.880 1.10 71 57 2.72 2.70 5 251 43
18 360.0 1055.770 1.10 72 58 2.72 2.70 5 250 44
19 380.0 1073.580 1.00 78 56 244 2.45 6 250 44
20 400.0 1091.780 1.10 80 58 2.68 2.70 6 250 45
21 420.0 1109.400 1.00 73 56 2.46 2.50 6 250 42
22 440.0 1127.700 1.10 71 57 2.72 2.70 6 251 45
23 460.0 1145.680 1.00 73 58 2.47 2.50 6 251 45
24 480.0 1164.987 1.20 73 59 2.97 3.00 6 250 46
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SLR220430

Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 2
Location: Portland, Oregon Start Date/Time: 12/14/2020 22:15
Source: Baghouse 1 Environmental Conditions/Test Notes: End Date/Time: 12/15/2020 3:55
EPA Method: 29 Overcast and 40 degrees F.
Box Operator: JCR Test run ended after 5 hours 9 minutes and 14 seconds
Tec nician s JCR
Stack Dimensional Data: Equipment:
Circular Meterbox ID 9 Probe ID 6E  Liner type: glass
Diameter 46.000 in Y factor 0.9743 Nozzle ID NA Nozzle size: 0.2203 inches
Rectangular AH@ 1.792 Hot box ID HB3 Nozzle area: 0.000265 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Pitot ID 6E  Filter heat: 250 F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.24 "Hg 0, 20.9 % Pitot: X X
Static Pressure 0.05 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.1 "H,0 Rec. Nz. 0.201 inches Leak check vacuum, "Hg: 12 17
Stack Temperature 73 F
Assumed moisture 0.87 % Nozzle check for roundness:
Assumed meter temp. 58.8 F 1 2 3
Total number of points 16 0.221 0.220 0.220 inches
Time per point 20 Caliper ID# WS2
Total run time 309
Post Test Calculations: Moisture/Lab:
Sample volume  294.871 dcf Ave. AP 1.173 "H,0 Filter NA #
Wet mol. weight 28.73 M (actual) Ave. VAP 1.0822 "H,0 Initial Final Gain
Actual H,0 1.02 % Ave. AH 2.922 "H,0 Impingers, g 214.0 231 17.0
Std. meter vol.  298.071 dscf Ave. T 70.5 °F Silica gel, g 1773.3 1821.5 48.2
Isokinetic Average 100.3 % Ave. T, 57.8 °F Total water gain: 65.2
Meter Velocity | Stack | Meter
Time | Yolume dcf P Temp. | Temp. | Calc. Vacuum | Filter Box | Condenser Temp
Traverse Point min 165.140 "H,0) F F H Run H "Hg F F
1 20.0 183.780 1.10 59 47 2.74 2.75 5 250 50
2 40.0 202.640 1.10 60 53 2.76 2.75 5 250 46
3 60.0 220.720 1.10 61 57 2.78 275 5 250 47
4 80.0 239.560 1.10 64 59 2.78 275 5 247 47
5 100.0 259.020 1.20 66 60 3.02 3.00 5 252 48
6 120.0 279.290 1.30 72 59 3.23 3.25 55 250 47
7 140.0 299.330 1.30 68 61 3.27 3.25 55 252 50
8 160.0 318.640 1.20 70 58 2.99 3.00 55 249 50
9 180.0 338.110 1.20 71 59 2.99 3.00 55 248 50
10 200.0 357.870 1.30 73 60 3.23 3.25 55 250 46
11 220.0 377.730 1.30 84 60 3.17 3.15 55 251 46
12 240.0 396.311 1.10 73 61 2.74 275 55 251 47
13 260.0 415.440 1.20 72 57 2.97 3.00 6 253 44
14 280.0 433.700 1.10 73 58 2.72 2.75 6 252 45
15 300.0 451.320 0.97 82 59 2.37 2.40 55 248 46
16 309.2 460.011 1.20 80 57 2.93 2.95 6.5 249 46
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 3
Location: Portland, Oregon Start Date/Time: 12/15/2020 21:20
Source: Baghouse 1 Environmental Conditions/Test Notes: End Date/Time: 12/16/2020 3:11
EPA Method: 29 Overcast and 40 degrees F.
Box Operator: JCR Run ended at 5 hours 3 minutes and 50 seconds
Tec nician s JCR
Stack Dimensional Data: Equipment:
Circular Meterbox ID 9 Probe ID 6E  Liner type: glass
Diameter 46.000 in Y factor 0.9743 Nozzle ID NA Nozzle size: 0.2203 inches
Rectangular AH@ 1.792 Hot box ID HB3 Nozzle area: 0.000265 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 6E  Filter heat: 250 F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.2 "Hg 0, 20.9 % Pitot: X X
Static Pressure 0.05 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.1 "H,0 Rec. Nz. 0.201 inches Leak check vacuum, "Hg: 14 14
Stack Temperature 73 F
Assumed moisture 1.02 % Nozzle check for roundness:
Assumed meter temp. 578 F 1 2 3
Total number of points 16 0.221 0.220 0.220 inches
Time per point 20 Caliper ID# WS2
Total run time 304
Post Test Calculations: Moisture/Lab:
Sample volume  302.347 dcf Ave. AP 1.261 "H,0 Filter NA #
Wet mol. weight 28.73 M (actual) Ave. VAP 1.1192 "H,0 Initial Final Gain
Actual H,0 1.05 % Ave. AH 3.119 "H,0 Impingers, g 208.8 230.2 214
Std. meter vol.  299.241 dscf Ave. T 84.4 °F Silica gel, g 1870.9 1917.2 46.3
Isokinetic Average 100.5 % Ave. T, 68.4 °F Total water gain: 67.7
Mid-run
Meter Velocity | Stack | Meter Mid-run | Leak
Time | Yolume def P Temp. | Temp. Vacuum | Filter Box | Condenser | Restart |Check Vol.
Traverse Point min. 461.090 "H,0) F F Calec. Hl Run H "Hg F Temp F | Vol. dcf dcf
1 20.0 479.650 1.10 70 57 2.73 2.75 55 252 51
2 40.0 498.000 1.10 74 63 2.74 2.75 55 251 51
3 60.0 516.580 1.10 77 67 2.74 2.75 55 250 52
4 80.0 534.990 1.10 78 68 2.74 2.75 55 250 51
5 100.0 553.690 1.10 90 72 2.70 2.70 6 250 54
6 120.0 570.860 0.97 86 71 2.40 2.40 55 251 54
7 140.0 590.380 1.20 81 66 2.96 3.00 6.5 250 53
8 160.0 611.710 1.40 81 71 3.49 3.50 7 251 57
9 180.0 634.290 1.60 81 71 3.99 4.00 7 251 56
10 200.0 655.380 1.40 89 72 3.45 3.50 6.5 251 53
11 220.0 677.300 1.50 91 72 3.68 3.70 75 251 53
12 240.0 698.472 1.50 85 68 3.69 3.70 75 249 53 698.610 0.138
13 260.0 718.110 1.10 83 65 2.70 2.70 55 252 53
14 280.0 740.300 1.60 84 68 3.95 3.95 6 250 51
15 300.0 759.920 1.30 109 71 3.08 3.05 5 250 50
16 303.8 763.575 1.10 91 73 2.70 2.70 5 250 50
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Isokinetic Field Data

Field Data and Calculations
Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 1

Location: Portland, OR Start Date/Time: 12/10/2020 21:25

Source: Baghouse 1 End Date/Time: 12/11/2020 6:00

Method: 29

Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T.°F \Dp
729.097

20.0 745.600 2.20 48 1 0.89 60 0.9434
40.0 762.280 2.30 55 2 0.92 63 0.9592
60.0 780.050 2.50 61 3 0.99 66 0.9950
80.0 797.470 2.40 63 4 0.95 71 0.9747
100.0 815.490 2.50 62 5 1.00 77 1.0000
120.0 832.230 2.40 63 6 0.96 78 0.9798
140.0 851.490 2.90 59 7 1.20 83 1.0954
160.0 870.820 2.90 63 8 1.15 73 1.0724
180.0 890.240 3.00 63 9 1.20 74 1.0954
200.0 909.080 2.75 63 10 1.10 74 1.0488
220.0 926.700 2.50 65 11 1.00 74 1.0000
240.0 945,591 2.75 67 12 1.10 79 1.0488
260.0 964.237 2.95 58 13 1.20 78 1.0954
280.0 982.500 2.65 51 14 1.10 82 1.0488
300.0 1000.830 2.70 55 15 1.10 71 1.0488
320.0 1019.220 2.70 55 16 1.10 70 1.0488
340.0 1037.880 2.70 57 17 1.10 71 1.0488
360.0 1055.770 2.70 58 18 1.10 72 1.0488
380.0 1073.580 2.45 56 19 1.00 78 1.0000
400.0 1091.780 2.70 58 20 1.10 80 1.0488
420.0 1109.400 2.50 56 21 1.00 73 1.0000
440.0 1127.700 2.70 57 22 1.10 71 1.0488
460.0 1145.680 2.50 58 23 1.00 73 1.0000
480.0 1164.987 3.00 59 24 1.20 73 1.0954

Mid-run leak check volume: 0.076 dcf
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Client:

Source: Baghouse 1

Columbia Steel Casting

Run:
Dates:

1
12/10/20-12/11/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 480.0 min Circular

Sample Time Interval 20.0 min Diameter 46.000 in
Meter Volume, V,, 435.814 dcf Rectangular

Water Volume 81.9¢ Width in
Nozzle Diameter, N, 0.2203 in. Length in
Nozzle Area 0.000265 sq.ft. Stack Area 11.541 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 30.09 "Hg CO, Average 0.00 %vd
Static Pressure 0.05 "H,0 O, Average 21.02 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 09743 Y

Field Data Averages

Meter Stack

AH 2.640 "H,0 \Dp 1.0311 "H,0O
Temperature, T, 58.8 °F Temperature, T, 735 °F
Temperature, T, 518.8 "A(°R)  Temperature, T, 533.5 "A (R)
Pressure Meter, P,, 30.284 "Hg Pressure Stack, P 30.094 "Hg

Field Data Calculations
Meter Box Capture

Standard Volume, Vg

437.226 dscf

Actual Volume, Vi)
Gas Stream Moisture
Moisture Vapor, VW)
Moisture, By

12.381 dscm
443.258 awcf

3.854 scf
0.0087

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, M

Percent Isokinetic

SLR220430
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0.87 %v

28.84 Ib/Ib-mole
28.75 Ib/Ib-mole

99.9 %

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi
Volume (actual)

Volume (standard)

58.14 fps

40,259.6 acfm

39,909.3 adcfm
2,404,577.6 wscf/hr
2,383,657.8 dscf/hr

39,727.6 dscf/min
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Isokinetic Field Data

Field Data and Calculations
Gas Stream Characteristics

Client:  Columbia Steel Casting
Location: Portland, OR

Run:
Start Date/Time:

12/14/2020 22:15

Source: Baghouse 1 End Date/Time: 12/15/2020 3:55
Method: 29
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T.°F \Dp
165.140
20.0 183.780 2.75 47 1 1.10 59 1.0488
40.0 202.640 2.75 53 2 1.10 60 1.0488
60.0 220.720 2.75 57 3 1.10 61 1.0488
80.0 239.560 2.75 59 4 1.10 64 1.0488
100.0 259.020 3.00 60 5 1.20 66 1.0954
120.0 279.290 3.25 59 6 1.30 72 1.1402
140.0 299.330 3.25 61 7 1.30 68 1.1402
160.0 318.640 3.00 58 8 1.20 70 1.0954
180.0 338.110 3.00 59 9 1.20 71 1.0954
200.0 357.870 3.25 60 10 1.30 73 1.1402
220.0 377.730 3.15 60 11 1.30 84 1.1402
240.0 396.311 2.75 61 12 1.10 73 1.0488
260.0 415.440 3.00 57 13 1.20 72 1.0954
280.0 433.700 2.75 58 14 1.10 73 1.0488
300.0 451.320 2.40 59 15 0.97 82 0.9849
309.2 460.011 2.95 57 16 1.20 80 1.0954
SLR220430
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Client:

Source: Baghouse 1

Columbia Steel Casting

Run:
Dates:

2
12/14/20-12/15/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 309.2 min Circular

Sample Time Interval 20.0 min Diameter 46.000 in
Meter Volume, V,, 294.871 dcf Rectangular

Water Volume 65.2 g Width in
Nozzle Diameter, N, 0.2203 in. Length in
Nozzle Area 0.000265 sq.ft. Stack Area 11.541 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 30.24 "Hg CO, Average 0.03 %vd
Static Pressure 0.05 "H,O O, Average 21.00 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9743 Y

Field Data Averages

Meter Stack

AH 2.922 "H,0 \VDp 1.0822 "H,0
Temperature, T,, 57.8 °F Temperature, T, 705 °F
Temperature, T, 517.8 °A(CR)  Temperature, T, 530.5 "A (°R)
Pressure Meter, P, 30.455 "Hg Pressure Stack, P 30.244 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vst

Actual Volume, Vctual)
Gas Stream Moisture
Moisture Vapor, VW)
Moisture, B

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, Mg

Percent Isokinetic

SLR220430
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298.071 dscf
8.440 dscm
299.447 awcf

3.068 scf
0.0102
1.02 %v

28.84 Ib/Ib-mole
28.73 Ib/Ib-mole

100.3 %

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi
Volume (actual)

Volume (standard)

60.72 fps
42.046.2 acfm
41,617.3 adcfm

2,538,071.7 wscf/hr
2,512,183.4 dscf/hr

41,869.7 dscf/min
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Isokinetic Field Data

Field Data and Calculations
Gas Stream Characteristics

Client:  Columbia Steel Casting
Location: Portland, OR

Run:
Start Date/Time:

12/15/2020 21:20

Source: Baghouse 1 End Date/Time: 12/16/2020 3:11
Method: 29
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T.°F \Dp
461.090

20.0 479.650 2.75 57 1 1.10 70 1.0488
40.0 498.000 2.75 63 2 1.10 74 1.0488
60.0 516.580 2.75 67 3 1.10 77 1.0488
80.0 534.990 2.75 68 4 1.10 78 1.0488
100.0 553.690 2.70 72 5 1.10 90 1.0488
120.0 570.860 2.40 71 6 0.97 86 0.9849
140.0 590.380 3.00 66 7 1.20 81 1.0954
160.0 611.710 3.50 71 8 1.40 81 1.1832
180.0 634.290 4.00 71 9 1.60 81 1.2649
200.0 655.380 3.50 72 10 1.40 89 1.1832
220.0 677.300 3.70 72 11 1.50 91 1.2247
240.0 698.470 3.70 68 12 1.50 85 1.2247
260.0 718.110 2.70 65 13 1.10 83 1.0488
280.0 740.300 3.95 68 14 1.60 84 1.2649
300.0 759.920 3.05 71 15 1.30 109 1.1402
303.8 763.575 2.70 73 16 1.10 91 1.0488

Mid-run leak check volume: 0.138 dcf

SLR220430

2020 Columbia Steel Casting Co., Inc.
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Run: 3
Dates: 12/15/20-12/16/20

Client:  Columbia Steel Casting
Source: Baghouse 1

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 303.8 min Circular

Sample Time Interval 20.0 min Diameter 46.000 in
Meter Volume, V,, 302.347 dcf Rectangular

Water Volume 67.7 g Width in
Nozzle Diameter, N, 0.2203 in. Length in
Nozzle Area 0.000265 sq.ft. Stack Area 11.541 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.20 "Hg CO, Average 0.00 %vd
Static Pressure 0.05 "H,0O O, Average 21.06 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9743 Y

Field Data Averages

Meter Stack

AH 3.119 "H,0 \Dp 1.1192 "H,0
Temperature, T, 68.4 °F Temperature, T, 84.4 °F
Temperature, T,, 528.4 ‘A (°R)  Temperature, T, 544.4 °A (°R)
Pressure Meter, P, 30.429 "Hg Pressure Stack, Py 30.204 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vg

Actual Volume, Vactuar
Gas Stream Moisture
Moisture Vapor, VW )
Moisture, B,y

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, My

Percent Isokinetic

SLR220430
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299.241 dscf
8.474 dscm
309.002 awcf

3.186 scf
0.0105
1.05 %v

28.84 Ib/lb-mole
28.73 Ib/lb-mole

100.5 %

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi
Volume (actual)

Volume (standard)

63.66 fps
44,082.0 acfm
43,619.1 adcfm

2,589,591.5 wscf/hr
2,562,400.8 dscf/hr

42.706.7 dscf/min



Source: Baghouse 1 Sample Date: 12/10-11/2020
Run: 1
Filter +

Client ID: Front Half Back Half
Analyte < Result < Result FH MDL BH MDL Units
Aluminum 114 19.6 3.75 1.50 pg/sample
Antimony < MDL < MDL 1.25 0.500 pg/sample
Arsenic 426 < MDL 1.75 0.700 pg/sample
Barium 2.32 4.83 0.125 0.050 pg/sample
Beryllium < MDL < MDL 0.050 0.050 pg/sample
Cadmium 0.258 < MDL 0.100 0.040 pg/sample
Chromium 23.6 0.700 0.200 0.080 pg/sample
Cobalt < MDL < MDL 0.125 0.050 pg/sample
Copper 5.00 3.67 1.25 0.500 pg/sample
Lead 1.89 0.724 1.25 0.500 pg/sample
Manganese 185 3.24 0.075 0.030 pg/sample
Nickel 4.77 0.503 0.750 0.300 pg/sample
Phosphorus 14.1 4.43 5.00 2.00 pg/sample
Selenium < MDL < MDL 3.75 1.50 pg/sample
Silver < MDL < MDL 0.500 0.200 pg/sample
Thallium < MDL < MDL 2.50 1.00 pg/sample
Vanadium 0.590 < MDL 0.250 0.100 pg/sample
Zinc 155 3.51 0.750 0.300 pg/sample

Lab ID: 20-52348 20-52349
Sample Vol: 250 100 mL
Source: Baghouse 1 Sample Date: 12/14-15/2020
Run: 2

Filter +

Client ID: Front Half Back Half
Analyte < Result < Result FH MDL. BH MDL Units
Aluminum 105 10.5 3.75 1.5 pg/sample
Antimony < MDL 0.507 1.25 0.50 pg/sample
Arsenic 5.28 < MDL 1.75 0.700 pg/sample
Barium 1.57 0.961 0.125 0.050 pg/sample
Beryllium < MDL < MDL 0.050 0.020 pg/sample
Cadmium 0.110 < MDL 0.100 0.040 pg/sample
Chromium 6.86 0.592 0.200 0.080 pg/sample
Cobalt < MDL < MDL 0.125 0.050 pg/sample
Copper 3.20 4.190 1.25 0.500 pg/sample
Lead 1.48 1.070 1.25 0.500 pg/sample
Manganese 52.2 3.100 0.075 0.030 pg/sample
Nickel 1.63 0.484 0.750 0.300 pg/sample
Phosphorus 9.28 < MDL 5.00 2.00 pg/sample
Selenium < MDL < MDL 3.75 1.50 pg/sample
Silver < MDL < MDL 0.500 0.200 pg/sample
Thallium < MDL < MDL 2.50 1.00 pg/sample
Vanadium < MDL < MDL 0.250 0.100 pg/sample
Zinc 6.56 13.400 0.750 0.300 pg/sample

Lab ID: 20-S2350 20-S2351
Sample Vol: 250 100 mL

SLR220430
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Source: Baghouse 1
Run: 3
Filter +
Client ID; Front Half
Analyte < Result
Aluminum 117
Antimony < MDL
Arsenic 4.14
Barium 2.30
Beryllium 0.056
Cadmium 0.233
Chromium 40.2
Cobalt < MDL
Copper 6.28
Lead 2.51
Manganese 341
Nickel 7.21
Phosphorus 20.7
Selenium < MDL
Silver < MDL
Thallium < MDL
Vanadium 0.715
Zinc 25.9
Lab ID: 20-S2352
Sample Vol: 250

SLR220430
2020 Columbia Steel Casting Co., Inc.

AN NN N AN

Sample Date: 12/15-16/2020

Back Half
Result FH MDL BH MDL Units

18.4 3.75 1.50  pg/sample
MDL 1.25 0.500  pg/sample
MDL 1.75 0.700  pg/sample
0.927 0.125 0.050  pg/sample
MDL 0.050 0.020  pg/sample
MDL 0.100 0.040  pg/sample
0.527 0.200 0.080  pg/sample
0.103 0.125 0.050  pg/sample
2.450 1.25 0.500  pg/sample
0.746 1.25 0.500  pg/sample
2.850 0.075 0.030  pg/sample
0.420 0.750 0.300  pg/sample
MDL 5.00 2.00  pg/sample
MDL 3.75 150  pg/sample
MDL 0.500 0.200  pg/sample
MDL 2.50 1.00  pg/sample
MDL 0.250 0.100  pg/sample
7.180 0.750 0.300  pg/sample

20-52353
100 mL
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Source: Baghouse 1

Blank Values
BH Capture FH/BH
Client ID: Filter MDL Soln. MDL Rinse MDL
5% HNOs/ 5% HNOs/ 10% 0.1 N HNO,

Filter MDL 10% H,0, H,0, MDL 0.1 N HNO, MDL
Analyte < yg/sample pg/sample < yg/sample yg/sample <  pa/sample yg/sample
Aluminum 95.7 3.75 6.36 150 < MDL 3.75
Antimony < MDL 125 < MDL 0.500 < MDL 1.25
Arsenic 3.58 1.75 < MDL 0.700 < MDL 1.75
Barium 0.917 0.125 0.586 0.050 0.282 0.125
Beryllium < MDL 0.050 < MDL 0.020 < MDL 0.050
Cadmium 0.358 0.100 < MDL 0.040 < MDL 0.100
Chromium 0.934 0.200 0.377 0.080 < MDL 0.200
Cobalt < MDL 0.125 < MDL 0.050 < MDL 0.125
Copper < MDL 1.25 1.91 0.500 < MDL 1.25
Lead < MDL 1.25 0.814 0.500 1.57 1.25
Manganese 1.27 0.075 0.2560 0.030 0.077 0.075
Nickel < MDL 0.750 < MDL 0.300 < MDL 0.750
Phosphorus 13.8 5.00 < MDL 2.00 < MDL 5.00
Selenium < MDL 3.75 < MDL 150 < MDL 3.75
Silver < MDL 0.500 < MDL 0.200 < MDL 0.500
Thallium < MDL 250 < MDL 1.00 < MDL 2.50
Vanadium < MDL 0.250 < MDL 0.100 < MDL 0.250
Zinc 2.33 0.750 0.541 0.300 < MDL 0.750
Lab ID: 20-S2357 20-S2358 20-S2356
Sample Vol, ml 250 250 100

SLR220430
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Columbia Steel Casting Method 29 Metals Blank Calculations Run: 1

Baghouse 1
12/10-11/2020 | 1 i v \% VI VII VI
Sample* Blank* Blank* Sample* Blank* BH Blank* BH Blank* Allowable
FH FH FH BH BH Corrected Corrected BH
Species Wash+Filter Wash, ug Filter, ug Cap.Sol. Cap.Sol. Cap.Sol. Wash, pg Blank, pg Species
Volume(ml) 100 100 N/A 100 pg/mL 200 100
Al 114.000 < 3.7500 95.700 19.600 0.0254 5.088 < 3.7500 5.088 Aluminum
Sh < 1.250 < 1.2500 < 1250 < 0.500 < 0.0020 < 0.400 < 1.2500 0.000 Antimony
As 4.260 < 1.7500 3.580 < 0.700 < 0.0028 < 0.560 < 1.7500 0.000 Arsenic
Ba 2.320 0.2820 0.917 4.830 0.0023 0.469 0.2820 0.751 Barium
Be < 0.050 < 0.0500 < 0.050 < 0.050 < 0.0001 < 0.016 < 0.0500 0.000 Beryllium
Cd 0.258 < 0.1000 0.358 < 0.040 < 0.0002 < 0.032 < 0.1000 0.000 Cadmium
Cr 23.600 < 0.2000 0.934 0.700 0.0015 0.302 < 0.2000 0.302 Chromium
Co < 0.125 < 0.1250 < 0.125 < 0.050 < 0.0002 < 0.040 < 0.1250 0.000 Cobalt
Cu 5.000 < 1.2500 < 1.250 3.670 0.0076 1528 < 1.2500 1.528 Copper
Pb 1.890 1.5700 < 1.250 0.724 0.0033 0.651 1.5700 2.221 Lead
Mn 185.000 0.0770 1.270 3.240 0.0010 0.205 0.0770 0.282 Manganese
Ni 4770 < 0.7500 < 0.750 0.503 < 0.0012 < 0.240 < 0.7500 0.000 Nickel
P 14.100 < 5.0000 13.800 4430 < 0.0080 < 1.600 < 5.0000 0.000 Phosphorus
Se < 3.750 < 3.7500 < 3.750 < 1.500 < 0.0060 < 1.200 < 3.7500 0.000 Selenium
Ag < 0.500 < 0.5000 < 0.500 < 0.200 < 0.0008 < 0.160 < 0.5000 0.000 Silver
Tl < 2500 < 2.5000 < 2500 < 1.000 < 0.0040 < 0.800 < 2.5000 0.000 Thallium
\Y 0.590 < 0.2500 < 0.250 < 0.100 < 0.0004 < 0.080 < 0.2500 0.000 Vanadium
Zn 15.500 < 0.7500 2.330 3.510 0.0022 0.433 < 0.7500 0.433 Zinc

Lab ID: 20-S2348  20-S2356  20-S2357 20-S2349  20-S2358
Content:  0.INHNO,  0.INHNO; 0.INHNO;  5%HNOs  5%HNOs  5%HNOy  0.INHNO;

FH Filter & Probe Rinse 10%H,0, 10%H,0, 10%H,0,
100ml 0.1N HNO; rinse BH Imps 1&2
Same as BH 100ml .1N HNO; rinse Same as FH
Blank Wash 200ml 5%HNO4/10%H,0, reagent Blank Wash
Blanks are prorated to reflect 100ml for HNO; and 200ml for HNOs/H,0,

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.
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SLR220430

Baghouse 1 Method 29 Metals Blank Calculations
12/10-11/2020
X Xl X1l X1 XV XV
Allowable FH Blank 5% of FH Lessor of Greater of FH
FH Corrected Sample, ug Xlor XIl  Aor Xl Net
Species Blank, pg ug Sample, ug Species
Al' 95.700 95.700 5.700 5.700 11.63 18.300 Aluminum’
Sb 0.000 0.000 < 0.063 0.000 11.63 < 1.250 Antimony
As 3.580 3.580 0.213 0.213 11.63 0.680 Arsenic
Ba 1.199 1.199 0.116 0.116 11.63 1.121 Barium
Be 0.000 0.000 < 0.003 0.000 11.63 < 0.050 Beryllium
Cd 0.358 0.358 0.013 0.013 11.63 -0.100 Cadmium
Cr 0.934 0.934 1.180 0.934 11.63 22.666 Chromium
Co 0.000 0.000 < 0.006 0.000 11.63 < 0.125 Cobalt
Cu 0.000 0.000 0.250 0.000 11.63 5.000 Copper
Pb 1.570 1.570 0.095 0.095 11.63 0.320 Lead
Mn 1.347 1.347 9.250 1.347 11.63 183.653 Manganese
Ni 0.000 0.000 0.239 0.000 11.63 4.770 Nickel
P 11.630 13.800 0.705 0.705 11.63 2.470 Phosphorus
Se 0.000 0.000 < 0.188 0.000 11.63 < 3.750 Selenium
Ag 0.000 0.000 < 0.025 0.000 11.63 < 0.500 Silver
TI 0.000 0.000 < 0.125 0.000 11.63 < 2.500 Thallium
\Y 0.000 0.000 0.030 0.000 11.63 0.590 Vanadium
Zn 2.330 2.330 0.775 0.775 11.63 13.170 Zinc

T The value shown for "allowable FH blank" for aluminum is the actual filter blank mass, not the max allowable blank as calculated by Method 29.

Allowable FH Blank Calculation:

A = (area of filter, sq. in.)*(1.4 pg/sg.in.)= pg A= 11.63 pg

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

2020 Columbia Steel Casting Co., Inc.

Run: 1

20f3
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Baghouse 1 Method 29 Metals Blank Calculations Run: 1
12/10-11/2020
XVI XVII XVIII XIX XX XXI XXII XXII
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug  XVII or XVIILug or XIX Net Net  Total Net
Species Blank, pg Sample, g Sample, pg Sample, pg Species
Al 1.000 5.088 0.980 0.980 1.000 18.600 18.300 36.900 Aluminum
Sb 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Antimony
As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 0.680 < 1.380 Arsenic
Ba 0.751 0.751 0.242 0.242 1.000 4.079 1.121 5.200 Barium
Be 0.000 0.000 < 0.003 0.000 1.000 < 0.050 < 0.050 < 0.100 Beryllium
Cd 0.000 0.000 < 0.002 0.000 1.000 < 0.040 0.000 < 0.040 Cadmium
Cr 0.302 0.302 0.035 0.035 1.000 0.398 22.666 23.064 Chromium
Co 0.000 0.000 < 0.003 0.000 1.000 < 0.050 < 0.125 < 0.175 Cobalt
Cu 1.000 1.528 0.184 0.184 1.000 2.670 5.000 7.670 Copper
Pb 1.000 2.221 0.036 0.036 1.000 0.000 0.320 0.320 Lead
Mn 0.282 0.282 0.162 0.162 1.000 2.958 183.653 186.611 Manganese
Ni 0.000 0.000 0.025 0.000 1.000 0.503 4.770 5.273 Nickel
P 0.000 0.000 0.222 0.000 1.000 4.430 2.470 6.900 Phosphorus
Se 0.000 0.000 < 0.075 0.000 1.000 < 1.500 < 3.750 < 5.250 Selenium
Ag 0.000 0.000 < 0.010 0.000 1.000 < 0.200 < 0.500 < 0.700 Silver
TI 0.000 0.000 < 0.050 0.000 1.000 < 1.000 < 2.500 < 3.500 Thallium
\Y/ 0.000 0.000 < 0.005 0.000 1.000 < 0.100 0.590 < 0.690 Vanadium
Zn 0.433 0.433 0.176 0.176 1.000 3.077 13.170 16.247 Zinc

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00ug, use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
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Columbia Steel Casting
Baghouse 1
12/14-15/2020 | 1

Sample* Blank*
FH FH
Species Wash+Filter Wash, ug
Volume(ml) 100 100
Al 105.000 < 3.7500
Sh < 1.250 < 1.2500 <
As 5.280 < 1.7500
Ba 1.570 0.2820
Be < 0.050 < 0.0500 <
Cd 0.110 < 0.1000
Cr 6.860 < 0.2000
Co < 0.125 < 0.1250 <
Cu 3.200 < 1.2500 <
Pb 1.480 1.5700 <
Mn 52.200 0.0770
Ni 1.630 < 0.7500 <
P 9.280 < 5.0000
Se < 3.750 < 3.7500 <
Ag < 0.500 < 0.5000 <
Tl < 2500 < 2.5000 <
V < 0.250 < 0.2500 <
Zn 6.560 < 0.7500
Lab: 20-S2350 20-S2356
Content: 0.INHNO; 0.INHNO;

FH Filter & Probe Rinse

100ml 0.1N HNO; rinse
Same as BH
Blank Wash

Blanks are prorated to reflect 100ml for HNO; and 200ml for HNOs/H,0,

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a ""<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.

i
Blank*
FH
Filter, ug
N/A
95.700
1.250
3.580
0.917
0.050
0.358
0.934
0.125
1.250
1.250
1.270
0.750
13.800
3.750
0.500
2.500
0.250
2.330
20-S2357
0.INHNO;

ANNNNA

Method 29 Metals Blank Calculations

v \Y Vi VI
Sample* Blank* BH Blank* BH Blank*
BH BH Corrected Corrected
Cap.Sol. Cap.Sol. Cap.Sol. Wash, ug
100 pg/mL 200 100
10.500 0.0254 5.088 < 3.7500
0.507 < 0.0020 < 0.400 < 1.2500
0.700 < 0.0028 < 0.560 < 1.7500
0.961 0.0023 0.469 0.2820
0.020 < 0.0001 < 0.016 < 0.0500
0.040 < 0.0002 < 0.032 < 0.1000
0.592 0.0015 0.302 < 0.2000
0.050 < 0.0002 < 0.040 < 0.1250
4.190 0.0076 1528 < 1.2500
1.070 0.0033 0.651 1.5700
3.100 0.0010 0.205 0.0770
0.484 < 0.0012 < 0.240 < 0.7500
2.000 < 0.0080 < 1.600 < 5.0000
1.500 < 0.0060 < 1.200 < 3.7500
0.200 < 0.0008 < 0.160 < 0.5000
1.000 < 0.0040 < 0.800 < 2.5000
0.100 < 0.0004 < 0.080 < 0.2500
13.400 0.0022 0.433 < 0.7500
20-S2351  20-S2358
5%HNOs/  5%HNO,/ 5%HNO,/ 0.INHNO;
10%H,0, 10%H,0, 10%H,0,
BH Imps 1&2
100ml .1N HNO; rinse Same as FH
200ml 5%HNO4/10%H,0, reagent Blank Wash

Run: 2

VI

Allowable

BH

Blank, pg Species

5.088 Aluminum
0.000 Antimony
0.000 Arsenic
0.751 Barium
0.000 Beryllium
0.000 Cadmium
0.302 Chromium
0.000 Cobalt
1.528 Copper
2.221 Lead

0.282 Manganese
0.000 Nickel
0.000 Phosphorus
0.000 Selenium
0.000 Silver
0.000 Thallium
0.000 Vanadium
0.433 Zinc
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Baghouse 1 Method 29 Metals Blank Calculations
12/14-15/2020
X Xl X1l X1 XV XV
Allowable FH Blank 5% of FH Lessor of Greater of FH
FH Corrected Sample, ug Xlor Xl  Aor Xl Net
Species Blank, pug ug Sample, Bg Species
Al' 95.700 95.700 5.250 5.250 11.63 9.300 Aluminum’
Sb 0.000 0.000 < 0.063 0.000 11.63 < 1.250 Antimony
As 3.580 3.580 0.264 0.264 11.63 1.700 Arsenic
Ba 1.199 1.199 0.079 0.079 11.63 0.371 Barium
Be 0.000 0.000 < 0.003 0.000 11.63 < 0.050 Beryllium
Cd 0.358 0.358 0.006 0.006 11.63 -0.248 Cadmium
Cr 0.934 0.934 0.343 0.343 11.63 5.926 Chromium
Co 0.000 0.000 < 0.006 0.000 11.63 < 0.125 Cobalt
Cu 0.000 0.000 0.160 0.000 11.63 3.200 Copper
Pb 1.570 1.570 0.074 0.074 11.63 -0.090 Lead
Mn 1.347 1.347 2.610 1.347 11.63 50.853 Manganese
Ni 0.000 0.000 0.082 0.000 11.63 1.630 Nickel
P 11.630 13.800 0.464 0.464 11.63 -2.350 Phosphorus
Se 0.000 0.000 < 0.188 0.000 11.63 < 3.750 Selenium
Ag 0.000 0.000 < 0.025 0.000 11.63 < 0.500 Silver
TI 0.000 0.000 < 0.125 0.000 11.63 < 2.500 Thallium
\% 0.000 0.000 < 0.013 0.000 11.63 < 0.250 Vanadium
Zn 2.330 2.330 0.328 0.328 11.63 4.230 Zinc

T The value shown for "allowable FH blank" for aluminum is the actual filter blank mass, not the max allowable blank as calculated by Method 29.

Allowable FH Blank Calculation:

A = (area of filter, sq. in.)*(1.4 pg/sg.in.)= pg A= 11.63 pg

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.

Run: 2
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Baghouse 1 Method 29 Metals Blank Calculations Run: 2
12/14-15/2020
XVI XVII XVIII XIX XX XXI XX XXI11
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug XVIIor XVl 1pg or XIX Net Net Total Net
Species Blank, pg Sample, pg Sample, pg  Sample, pg Species
Al 1.000 5.088 0.525 0.525 1.000 9.500 9.300 18.800 Aluminum
Sb 0.000 0.000 0.025 0.000 1.000 0.507 < 1.250 < 1.757 Antimony
As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 1.700 < 2.400 Arsenic
Ba 0.751 0.751 0.048 0.048 1.000 0.210 0.371 0.581 Barium
Be 0.000 0.000 < 0.001 0.000 1.000 < 0.020 < 0.050 < 0.070 Beryllium
Cd 0.000 0.000 < 0.002 0.000 1.000 < 0.040 0.000 < 0.040 Cadmium
Cr 0.302 0.302 0.030 0.030 1.000 0.290 5.926 6.216 Chromium
Co 0.000 0.000 < 0.003 0.000 1.000 < 0.050 < 0.125 < 0.175 Cobalt
Cu 1.000 1.528 0.210 0.210 1.000 3.190 3.200 6.390 Copper
Pb 1.000 2.221 0.054 0.054 1.000 0.070 0.000 0.070 Lead
Mn 0.282 0.282 0.155 0.155 1.000 2.818 50.853 53.671 Manganese
Ni 0.000 0.000 0.024 0.000 1.000 0.484 1.630 2.114 Nickel
P 0.000 0.000 < 0.100 0.000 1.000 < 2.000 0.000 < 2.000 Phosphorus
Se 0.000 0.000 < 0.075 0.000 1.000 < 1.500 < 3.750 < 5.250 Selenium
Ag 0.000 0.000 < 0.010 0.000 1.000 < 0.200 < 0.500 < 0.700 Silver
TI 0.000 0.000 < 0.050 0.000 1.000 < 1.000 < 2.500 < 3.500 Thallium
Vv 0.000 0.000 < 0.005 0.000 1.000 < 0.100 < 0.250 < 0.350 Vanadium
Zn 0.433 0.433 0.670 0.433 1.000 12.967 4.230 17.197 Zinc

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00ug, use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.
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Columbia Steel Casting
Baghouse 1
12/15-16/2020 |

Sample*

FH

Species Wash+Filter
Volume(ml) 100
Al 117.000
Sh < 1.250
As 4.140
Ba 2.300
Be 0.056
Cd 0.233
Cr 40.200
Co < 0.125
Cu 6.280
Pb 2,510
Mn 341.000
Ni 7.210
P 20.700
Se < 3.750
Ag < 0.500
Tl < 2.500
\Y 0.715
Zn 25.900
Lab: 20-S2352

Content: 0.INHNO;

TARVAN

NNNNNA

NNNNNANNANA

1]
Blank*
FH
Wash, ug
100
3.7500
1.2500 <
1.7500
0.2820
0.0500 <
0.1000
0.2000
0.1250 <
1.2500 <
1.5700 <
0.0770
0.7500 <
5.0000
3.7500 <
0.5000 <
2.5000 <
0.2500 <
0.7500
20-S2356
0.INHNO;

FH Filter & Probe Rinse
100ml 0.1N HNO; rinse

Blanks are prorated to reflect 100ml for HNO; and 200ml for HNO,/H,0,

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

Same as BH
Blank Wash

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.

i
Blank*
FH
Filter, ug
N/A
95.700
1.250
3.580
0.917
0.050
0.358
0.934
0.125
1.250
1.250
1.270
0.750
13.800
3.750
0.500
2.500
0.250
2.330
20-S2357
0.INHNO;

ANNNNA

Method 29 Metals Blank Calculations

v V
Sample* Blank*
BH BH
Cap.Sol. Cap.Sol.
100 pg/mL
18.400 0.0254
0.500 <  0.0020
0.700 <  0.0028
0.927 0.0023
0.020 <  0.0001
0.040 <  0.0002
0.527 0.0015
0.103 <  0.0002
2.450 0.0076
0.746 0.0033
2.850 0.0010
0.420 < 0.0012
2.000 <  0.0080
1.500 <  0.0060
0.200 <  0.0008
1.000 <  0.0040
0.100 <  0.0004
7.180 0.0022
20-S2353  20-S2358
5%HNO,/ 5%HNO,/
10%H,0, 10%H,0,
BH Imps 1&2

100ml .1N HNO; rinse
200ml 5%HNO4/10%H,0, reagent

ANNNNNNA

VI
BH Blank*
Corrected
Cap.Sol.
200
5.088 <
0.400 <
0.560 <
0.469
0.016 <
0.032 <
0.302 <
0.040 <
1.528 <
0.651
0.205
0.240 <
1.600 <
1.200 <
0.160 <
0.800 <
0.080 <
0.433 <

5%HNO,/
10%H,0,

VI

BH Blank*
Corrected
Wash, ug
100
3.7500
1.2500
1.7500
0.2820
0.0500
0.1000
0.2000
0.1250
1.2500
1.5700
0.0770
0.7500
5.0000
3.7500
0.5000
2.5000
0.2500
0.7500

0.1INHNO;

Same as FH
Blank Wash

Run: 3

VI

Allowable

BH

Blank, g Species

5.088 Aluminum
0.000 Antimony
0.000 Arsenic
0.751 Barium
0.000 Beryllium
0.000 Cadmium
0.302 Chromium
0.000 Cobalt
1.528 Copper
2.221 Lead

0.282 Manganese
0.000 Nickel
0.000 Phosphorus
0.000 Selenium
0.000 Silver
0.000 Thallium
0.000 Vanadium
0.433 Zinc

1of3
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Baghouse 1 Method 29 Metals Blank Calculations Run: 3 20f3
12/15-16/2020

X Xl Xl X111 X1V XV
Allowable FH Blank 5% of FH Lessor of Greater of FH
FH Corrected Sample, ug Xlor Xl  Aor Xl Net
Species Blank, pg ug Sample, ng Species
Al' 95.700 95.700 5.850 5.850 11.63 21.300 Aluminum’
Sh 0.000 0.000 < 0.063 0.000 11.63 < 1.250 Antimony
As 3.580 3.580 0.207 0.207 11.63 0.560 Arsenic
Ba 1.199 1.199 0.115 0.115 11.63 1.101 Barium
Be 0.000 0.000 0.003 0.000 11.63 0.056 Beryllium
Cd 0.358 0.358 0.012 0.012 11.63 -0.125 Cadmium
Cr 0.934 0.934 2.010 0.934 11.63 39.266 Chromium
Co 0.000 0.000 < 0.006 0.000 11.63 < 0.125 Cobalt
Cu 0.000 0.000 0.314 0.000 11.63 6.280 Copper
Pb 1.570 1.570 0.126 0.126 11.63 0.940 Lead
Mn 1.347 1.347 17.050 1.347 11.63 339.653 Manganese
Ni 0.000 0.000 0.361 0.000 11.63 7.210 Nickel
P 11.630 13.800 1.035 1.035 11.63 9.070 Phosphorus
Se 0.000 0.000 < 0.188 0.000 11.63 < 3.750 Selenium
Ag 0.000 0.000 < 0.025 0.000 11.63 < 0.500 Silver
TI 0.000 0.000 < 0.125 0.000 11.63 < 2.500 Thallium
\Y/ 0.000 0.000 0.036 0.000 11.63 0.715 Vanadium
Zn 2.330 2.330 1.295 1.295 11.63 23.570 Zinc

t The value shown for "allowable FH blank" for aluminum is the actual filter blank mass, not the max allowable blank as calculated by Method 29.
Allowable FH Blank Calculation:

A = (area of filter, sqg. in.)*(1.4 pg/sqg.in.)= ug A= 11.63 pg

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.



Baghouse 1
12/15-16/2020

Species
Al
Sh
As
Ba
Be
Cd
Cr
Co
Cu
Pb

Mn
Ni
P
Se
Ag
TI
Vv
Zn

Allowable BH Blank Calculation:

XVI
Allowable
BH
Blank, pg
1.000
0.000
0.000
0.751
0.000
0.000
0.302
0.000
1.000
1.000
0.282
0.000
0.000
0.000
0.000
0.000
0.000
0.433

XVII XVIII
Blank BH 5% of BH
Total sample, pg
5.088 0.920
0.000 < 0.025
0.000 < 0.035
0.751 0.046
0.000 < 0.001
0.000 < 0.002
0.302 0.026
0.000 0.005
1.528 0.123
2.221 0.037
0.282 0.143
0.000 0.021
0.000 < 0.100
0.000 < 0.075
0.000 < 0.010
0.000 < 0.050
0.000 < 0.005
0.433 0.359

if 1.00ug >blank>0, use blank derived
if blank >1.00ug, use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:
"<" indicates value is below the minimum detection limit (MDL)
If Blank is a <" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430

2020 Columbia Steel Casting Co., Inc.

Method 29 Metals Blank Calculations

XIX
Lessor of
XVII or XVIII

0.920
0.000
0.000
0.046
0.000
0.000
0.026
0.000
0.123
0.037
0.143
0.000
0.000
0.000
0.000
0.000
0.000
0.359

XX
Greater of
lpg or XIX

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

ANNNNA

XXI
BH
Net

Sample, pg
17.400
0.500
0.700
0.176
0.020
0.040
0.225
0.103
1.450
0.000
2.568
0.420
2.000
1.500
0.200
1.000
0.100
6.747

XXII
FH
Net
Sample, pg
21.300
< 1.250 <
0.560 <
1.101
0.056 <
0.000 <
39.266
< 0.125 <
6.280
0.940
339.653
7.210
9.070 <
< 3.750 <
< 0.500 <
< 2.500 <
0.715 <
23.570

Run: 3

XX
FH+BH

Total Net
Sample, nug Species

38.700 Aluminum
1.750 Antimony
1.260 Arsenic
1.277 Barium
0.076 Beryllium
0.040 Cadmium

39.491 Chromium
0.228 Cobalt
7.730 Copper
0.940 Lead

342.221 Manganese
7.630 Nickel

11.070 Phosphorus
5.250 Selenium
0.700 Silver
3.500 Thallium
0.815 Vanadium

30.317 Zinc

30f3
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EPA Method 29
Gas Stream Characteristics
Test Summary

Client: Columbia Steel Casting
Source: Baghouse 1
Location: Portland, OR
Run 1 2 3
Run Start Date 12/10/2020 | 12/14/2020 | 12/15/2020
Run Start Time 21:25 22:15 21:20
Run End Date 12/11/2020 | 12/15/2020 | 12/16/2020
Run End Time 6:00 3:55 3:11
Duration, min. 480 309 304 Average
Barometric Pressure, "Hg 30.09 30.24 30.20 30.18
Nozzle Dia., in. 0.2203 0.2203 0.2203 0.2203
Isokinetic Average, % 99.9 100.3 100.5 100.2
Sample Volume, dscf 437.226 298.071 299.241 344.846
Sample Volume, dscm 12.381 8.440 8.474 9.765
Stack Diameter, in. 46.00 46.00 46.00 46.00
Stack Area, sq.ft. 11.541 11.541 11.541 11.541
CO, %vd 0.00 0.03 0.00 0.01
O, %vd 21.02 21.00 21.06 21.03
Static Press., "H,O 0.05 0.05 0.05 0.05
H,0 %v 0.87 1.02 1.05 0.98
Wet Molecular Weight, Ib/Ib-mole 28.75 28.73 28.73 28.74
Velocity, FPS 58.14 60.72 63.66 60.84
ADCFM 39,909.3 41,617.3 43,619.1 41,715.2
ACFM 40,259.6 42,046.2 44,082.0 42,129.3
DSCFM 39,727.6 41,869.7 42,706.7 41,434.7
Stack Temperature, °F 73.5 70.5 84.4 76.1
Production Data | Tons steel melted/hour 177 2.03 2.12 2.0

SLR220430
2020 Columbia Steel Casting Co., Inc.
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Columbia Steel Casting Test: M29
Baghouse 1
Metals Results Summary
Run 1
Total FH Net BH Net
Tb/ton steel Tb/ton steel Tb/ton steel
Species ug pg/dscm Ib/hr melted ug pg/dscm Ib/hr melted ug pg/dscm Ib/hr melted
Aluminum 36.900 2.980 4.43E-04 2.51E-04 18.300 1.478 2.20E-04 1.24E-04 18.600 1.502 2.24E-04 1.26E-04
Antimony < 1.750] < 0.141f <  2.10E-05| < 1.19E-05|< 1.250] < 0.101] < 1.50E-05( < 8.49E-06( < 0.500( < 0.040| < 6.01E-06| < 3.39E-06
Arsenic < 1.380( < 0.111{ < 1.66E-05| < 9.37E-06 0.680 0.055 8.17E-06 4.62E-06| < 0.700{ < 0.057| < 8.41E-06| < 4.75E-06
Barium 5.200 0.420 6.25E-05 3.53E-05 1121 0.091 1.35E-05 7.61E-06 4.079 0.329 4.90E-05 2.77E-05
Beryllium < 0.100( < 0.008[ <  1.20E-06| < 6.79E-07|< 0.050[ < 0.004] < 6.01E-07 < 3.40E-07 < 0.050( < 0.004| < 6.01E-07| < 3.40E-07
Cadmium < 0.040] < 0.003| <  4.81E-07| < 2.72E-07 0.000 0.000 0.00E+00 0.00E+00| <  0.040( < 0.003| < 4.81E-07| < 2.72E-07
Chromium 23.064 1.863 2.77E-04 1.57E-04 22.666 1.831 2.72E-04 1.54E-04 0.398 0.032 4.78E-06 2.70E-06
Cobalt < 0.175] < 0.014[ < 2.10E-06| < 1.19E-06|< 0.125] < 0.010] < 1.50E-06 < 8.49E-07( < 0.050( < 0.004| < 6.01E-07| < 3.40E-07
Copper 7.670 0.619 9.22E-05 5.21E-05 5.000 0.404 6.01E-05 3.40E-05 2.670 0.216 3.21E-05 1.81E-05
Lead 0.320 0.026 3.85E-06 2.17E-06 0.320 0.026 3.85E-06 2.17E-06 0.000 0.000 0.00E+00 0.00E+00
Manganese 186.611 15.072 2.24E-03 1.27E-03 183.653 14.833 2.21E-03 1.25E-03 2.958 0.239 3.56E-05 2.01E-05
Nickel 5.273 0.426 6.34E-05 3.58E-05 4.770 0.385 5.73E-05 3.24E-05 0.503 0.041 6.05E-06 3.42E-06
Phosphorus 6.900 0.557 8.29E-05 4.69E-05 2.470 0.199 2.97E-05 1.68E-05 4.430 0.358 5.32E-05 3.01E-05
Selenium < 5.250( < 0424 < 6.31E-05| < 3.56E-05|< 3.750( < 0.303] < 451E-05( < 255E-05[ < 1.500 < 0.121| < 1.80E-05| < 1.02E-05
Silver < 0.700( < 0.057| < 8.41E-06| < 4.75E-06|< 0.500| < 0.040| < 6.01E-06| < 3.39E-06| < 0.200| < 0.016| < 2.40E-06| < 1.36E-06
Thallium < 3.500( < 0.283[ <  4.21E-05| <  2.38E-05|< 2.500] < 0.202] < 3.00E-05( < 1.70E-05[ < 1.000{ < 0.081| < 1.20E-05| < 6.79E-06
Vanadium |< 0.690| < 0.056( <  8.29E-06| < 4.69E-06 0.590 0.048 7.09E-06 4.01E-06| < 0.100{ < 0.008{ < 1.20E-06| < 6.79E-07
Zinc 16.247 1.312 1.95E-04 1.10E-04 13.170 1.064 1.58E-04 8.94E-05 3.077 0.249 3.70E-05 2.09E-05
TSM < 3.63E-03 < 2.05E-03
Run 2
Total FH Net BH Net
Tb/ton steel Tb/ton steel Tb/ton steel

Species Hg pg/dscm Ib/hr melted Hg pg/dscm Ib/hr melted Ug pg/dscm Ib/hr melted
Aluminum 18.800 2.227 3.49E-04 1.72E-04 9.300 1.102 1.73E-04 8.51E-05 9.500 1.126 1.77E-04 8.70E-05
Antimony < 1.757( < 0.208 <  3.26E-05| <  1.61E-05|< 1.250| < 0.148| < 2.32E-05| < 1.14E-05 0.507 0.060 9.42E-06 4.64E-06
Arsenic < 2.400( < 0.284 <  4.46E-05| < 2.20E-05 1.700 0.201 3.16E-05 1.56E-05[ < 0.700( < 0.083[ < 1.30E-05( < 6.41E-06
Barium 0.581 0.069 1.08E-05 5.32E-06 0.371 0.044 6.89E-06 3.40E-06 0.210 0.025 3.90E-06 1.92E-06
Beryllium < 0.070[ < 0.008[ <  1.30E-06| < 6.41E-07|< 0.050] < 0.006] < 9.29E-07 < 4.58E-07| < 0.020 < 0.002| < 3.72E-07| < 1.83E-07
Cadmium < 0.040( < 0.005( <  7.43E-07| < 3.66E-07 0.000 0.000 0.00E+00 0.00E+00| < 0.040( < 0.005( < 7.43E-07( < 3.66E-07
Chromium 6.216 0.736 1.16E-04 5.69E-05 5.926 0.702 1.10E-04 5.42E-05 0.290 0.034 5.39E-06 2.65E-06
Cobalt < 0.175| < 0.021f <  3.25E-06| <  1.60E-06|< 0.125] < 0.015| < 2.32E-06( < 1.14E-06( < 0.050( < 0.006| < 9.29E-07| < 4.58E-07
Copper 6.390 0.757 1.19E-04 5.85E-05 3.200 0.379 5.95E-05 2.93E-05 3.190 0.378 5.93E-05 2.92E-05
Lead 0.070 0.008 1.30E-06 6.41E-07 0.000 0.000 0.00E+00 0.00E+00 0.070 0.008 1.30E-06 6.41E-07
Manganese 53.671 6.359 9.97E-04 4.91E-04 50.853 6.025 9.45E-04 4.65E-04 2.818 0.334 5.24E-05 2.58E-05
Nickel 2114 0.250 3.93E-05 1.94E-05 1.630 0.193 3.03E-05 1.49E-05 0.484 0.057 8.99E-06 4.43E-06
Phosphorus |< 2.000( < 0.237| < 3.72E-05| < 1.83E-05 0.000 0.000 0.00E+00 0.00E+00| <  2.000( < 0.237| < 3.72E-05 1.83E-05
Selenium < 5.250( < 0.622| < 9.76E-05| <  4.81E-05|< 3.750] < 0.444] < 6.97E-05[ < 3.43E-05[ < 1500 < 0.178| < 2.79E-05 1.37E-05
Silver < 0.700( < 0.083[ <  1.30E-05| < 6.41E-06|< 0.500] < 0.059] < 9.29E-06( < 4.58E-06( < 0.200| < 0.024| < 3.72E-06 1.83E-06
Thallium < 3.500( < 0.415[ < 6.50E-05| <  3.20E-05|< 2.500] < 0.296] < 4.65E-05( < 2.29E-05[ < 1.000| < 0.118| < 1.86E-05 9.15E-06
Vanadium < 0.350( < 0.041f <  6.50E-06| <  3.20E-06|< 0.250] < 0.030] < 4.65E-06( < 2.29E-06( < 0.100( < 0.012| < 1.86E-06 9.15E-07
Zinc 17.197 2.038 3.20E-04 1.57E-04 4.230 0.501 7.86E-05 3.87E-05 12.967 1.536 2.41E-04 1.19E-04
TSM < 225E-03 < 1.11E-03

SLR220430
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Al
Sh
As
Ba
Be
Cd
Cr
Co
Cu
Pb
Mn
Ni
P
Se
Ag
TI
\Y
Zn

Al
Sb
As
Ba
Be
Cd
Cr
Co
Cu
Pb
Mn
Ni
P
Se
Ag
TI
\Y%
Zn
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Columbia Steel Casting Test: M29
Baghouse 1
Metals Results Summary
Run 3
Total FH Net BH Net
Tb/ton steel Tb/ton steel Tb/ton steel
Species ug pg/dscm Ib/hr melted ug pg/dscm Ib/hr melted ug pg/dscm Ib/hr melted
Aluminum 38.700 4.567 7.31E-04 3.45E-04 21.300 2514 4.02E-04 1.90E-04 17.400 2.053 3.28E-04 1.55E-04
Antimony < 1.750( < 0.207) <  3.30E-05[ <  1.56E-05|< 1.250( < 0.148| < 2.36E-05| < 1.11E-05| < 0.500( < 0.059( < 9.44E-06 4.45E-06
Arsenic < 1.260( < 0.149| < 2.38E-05[ < 1.12E-05 0.560 0.066 1.06E-05 4.99E-06] < 0.700| < 0.083| < 1.32E-05 6.23E-06
Barium 1.277 0.151 2.41E-05 1.14E-05 1.101 0.130 2.08E-05 9.80E-06 0.176 0.021 3.32E-06 1.57E-06
Beryllium < 0.076( < 0.009( <  1.44E-06| < 6.77E-07 0.056 0.007 1.06E-06 4.99E-07| < 0.020| < 0.002| < 3.78E-07 1.78E-07
Cadmium < 0.040( < 0.005(<  7.55E-07| <  3.56E-07 0.000 0.000 0.00E+00 0.00E+00| <  0.040| < 0.005( <  7.55E-07 3.56E-07
Chromium 39.491 4.660 7.45E-04 3.52E-04 39.266 4.634 7.41E-04 3.50E-04 0.225 0.027 4.25E-06 2.00E-06
Cobalt < 0.228( < 0.027| <  4.30E-06[ < 2.03E-06|< 0.125( < 0.015| < 2.36E-06| < 1.11E-06 0.103 0.012 1.94E-06 9.17E-07
Copper 7.730 0.912 1.46E-04 6.88E-05 6.280 0.741 1.19E-04 5.59E-05 1.450 0.171 2.74E-05 1.29E-05
Lead 0.940 0.111 1.77E-05 8.37E-06 0.940 0.111 1.77E-05 8.37E-06 0.000 0.000 0.00E+00 0.00E+00
Manganese 342.221 40.385 6.46E-03 3.05E-03 339.653 40.082 6.41E-03 3.02E-03 2.568 0.303 4.85E-05 2.29E-05
Nickel 7.630 0.900 1.44E-04 6.79E-05 7.210 0.851 1.36E-04 6.42E-05 0.420 0.050 7.93E-06 3.74E-06
Phosphorus [<  11.070| < 1306 <  2.09E-04| < 9.86E-05 9.070 1.070 1.71E-04 8.08E-05( < 2.000| < 0.236| < 3.78E-05 1.78E-05
Selenium < 5.250| < 0.620| <  9.91E-05[ < 4.67E-05|< 3.750| < 0.443( < 7.08E-05[ < 3.34E-05| < 1.500]| < 0.177| < 2.83E-05 1.34E-05
Silver < 0.700| < 0.083| < 1.32E-05[ <  6.23E-06|< 0.500] < 0.059| < 9.44E-06| < 4.45E-06| < 0.200 < 0.024| < 3.78E-06 1.78E-06
Thallium < 3.500| < 0.413| <  6.61E-05[ <  3.12E-05|< 2.500] < 0.295| < 4.72E-05| < 2.23E-05| < 1.000( < 0.118| < 1.89E-05 8.90E-06
Vanadium |< 0.815( < 0.096( <  154E-05| < 7.26E-06 0.715 0.084 1.35E-05 6.37E-06| < 0.100] < 0.012| < 1.89E-06 8.91E-07
Zinc 30.317 3.578 5.72E-04 2.70E-04 23.570 2.781 4.45E-04 2.10E-04 6.747 0.796 1.27E-04 6.01E-05
TSM < 9.31E-03 < 4.39E-03
Mean Runs 1-3
Total FH Net BH Net
Tb/ton steel Tb/ton steel Tb/ton steel

Species ug pg/dscm Ib/hr melted ug pg/dscm Ib/hr melted ug pg/dscm Ib/hr melted
Aluminum 31.467 3.258 5.08E-04 2.56E-04 16.300 1.698 2.65E-04 1.33E-04 15.167 1.560 2.43E-04 1.23E-04
Antimony < 1.752 < 0.185| <  2.89E-05[ <  1.45E-05|< 1.250( < 0.132| < 2.06E-05| < 1.04E-05|<  0.502| < 0.053( < 8.29E-06 4.16E-06
Arsenic < 1.680( < 0.182( <  2.83E-05| < 1.42E-05 0.980 0.107 1.68E-05 8.39E-06(<  0.700( < 0.074[ < 1.15E-05 5.80E-06
Barium 2.353 0.213 3.25E-05 1.73E-05 0.864 0.088 1.37E-05 6.94E-06 1.488 0.125 1.87E-05 1.04E-05
Beryllium < 0.082| < 0.008| <  1.31E-06 < 6.66E-07|< 0.052] < 0.006| < 8.62E-07| < 4.32E-07|<  0.030| < 0.003[ < 4.50E-07 2.34E-07
Cadmium < 0.040| < 0.004( <  6.60E-07| < 3.31E-07 0.000 0.000 0.00E+00 0.00E+00|<  0.040| < 0.004( < 6.60E-07 3.31E-07
Chromium 22.924 2.420 3.79E-04 1.88E-04 22.619 2.389 3.75E-04 1.86E-04 0.304 0.031 4.81E-06 2.45E-06
Cobalt < 0.193| < 0.021) <  3.22E-06[ < 1.61E-06|< 0.125] < 0.013| < 2.06E-06] < 1.04E-06|<  0.068 < 0.007|{ < 1.16E-06 5.71E-07
Copper 7.263 0.763 1.19E-04 5.98E-05 4.827 0.508 7.94E-05 3.97E-05 2.437 0.255 3.96E-05 2.01E-05
Lead 0.443 0.048 7.63E-06 3.73E-06 0.420 0.046 7.20E-06 3.51E-06 0.023 0.003 4.34E-07 2.14E-07
Manganese 194.168 20.605 3.23E-03 1.60E-03 191.386 20.313 3.19E-03 1.58E-03 2.781 0.292 4.55E-05 2.29E-05
Nickel 5.006 0.526 8.22E-05 4.10E-05 4537 0.476 7.46E-05 3.72E-05 0.469 0.049 7.66E-06 3.86E-06
Phosphorus < 6.657| < 0.700{ <  1.10E-04| < 5.46E-05 3.847 0.423 6.70E-05 3.25E-05(<  2.810 < 0.277| < 4.27E-05 2.21E-05
Selenium < 5.250| < 0.555| < 8.66E-05[ <  4.35E-05|< 3.750| < 0.397| < 6.18E-05| <  3.11E-05|< 1.500( < 0.159( < 2.47E-05 1.24E-05
Silver < 0.700| < 0.074) < 1.15E-05[ < 5.80E-06|< 0.500] < 0.053| < 8.25E-06| < 4.14E-06|<  0.200( < 0.021| < 3.30E-06 1.66E-06
Thallium < 3.500| < 0.370| < 5.77E-05[ <  2.90E-05|< 2.500| < 0.264| < 4.12E-05| < 2.07E-05|< 1.000 < 0.106{ < 1.65E-05 8.28E-06
Vanadium |< 0.618] < 0.064| <  1.01E-05[ < 5.05E-06|< 0.518] < 0.054| < 8.41E-06] < 4.22E-06|<  0.100( < 0.011{ < 1.65E-06 8.28E-07
Zinc 21.254 2.309 3.62E-04 1.79E-04 13.657 1.449 2.27E-04 1.13E-04 7.597 0.860 1.35E-04 6.66E-05
TSM < 305.35< 32.31 < b5.06E-03 < 252E-03 < 268.13 < 28.42 < 4.46E-03 < 221E-03< 37.22< 3.89 < 6.06E-04 < 3.06E-04

‘<’ denotes results which were calculated using the minimum detection limit for front half or back half results that were non-detect.
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EPA Methods 1-4, 29
Example Calculations

Client: Columbia Steel Casting Run: 1
Location: Portland, OR Start Time: 21:25
Source: Baghouse 1 End Time: 6:00
Method: 29 Date: 12/10/20

EPA Methods 1-4:

1) P,,=Pb+ (AH/13.6) = 30.284 "Hg
where Ph: 30.09 "Hg
AH: 2.640 "H,0
2) Ps =Pb + (Static Press./13.6) = 30.094 "Hg
where Pb: 30.09 "Hg
Static Press.: 0.05 "H,0O
Pm
3) V,(std) = Vm(17.64)(Y)(ﬁ:) = 437.226 dscf
where Vm: 435.814 dcf
Y: 0.9743
Pm: 30.284 "Hg
Tm: 518.8 °A
4) V,(std) = (0.04706)(H,0) = 3.854 scf
where H,0: 81.90 g
_ Vw(std) _
5) Bws = (Vw(std)+Vm(std)) B 0.0087
where Vw(std): 3.854 scf
Vm(std): 437.226 dscf
6) % H,0 = Bws x 100 = 0.87 %v
7) V, (actual) = (=22 ) (2= gﬂ; = 443.258 awcf
gz
vm: 435.8140 dcf
Bws: 0.0087
Ts: 533.5 °A
Tm: 518.8 °A
Pm: 30.284 "Hg
Ps: 30.094 "Hg
8) M, = 0.44(C0O,) + 0.32(0,) + 0.28(N, + CO) = 28.84 Ib/Ib-mole
where CO,: 0.00 %vd
0, 21.02 %vd
N,+CO= (100-(0,+CO,): 78.98 %vd
SLR220430 73
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Client: Columbia Steel Casting

Source: Baghouse 1

Run: 1
Date: 12/10/20

9) My = M,y(1 — Bws) +
where My:
Bws:

(18 x Bws) =
28.84 Ib/Ib-mole
0.0087

10) Stack Area(cir.) = 3.1416 (stack diameter/24)2 =

where Stack ID:

46 inches

Stack Area(rect.) = stack width/12 x stack length/12 =

where Stack Width:
Stack Length:

11) Velocity, V, = 85.49
where Cp:

Ave. Sqrt AP:
Ts:
Ps:
Ms:

0.000 inches
0.000 inches

Ts
(Cp) (Aveb.Séﬁ‘t AP) ( P i)

1.0311
533.5 °A
30.094 "Hg
28.75 Ib/Ib-mole

12) ACFM = (V,)(stack area)(60 sec/min) =

where Vg: 58.14 ft/sec
Stack Area: 11.541 sq. ft
13) ADCFM = (ACFM)(1-Bws) =
where ACFM: 40,259.6
Bws: 0.0087
14) Qsw = 3600(V,)(stack area) gSZBQA?“ PS" =
where V: 8.1 /(sze(%i92 Hg)
Stack Area: 11.5410 sq. ft.
Ts: 533.5 °A
Ps: 30.094 "Hg
15) Qsd = (wscf/hr)(1-Bws) =
where wscf/hr:  2,404,577.6
Bws: 0.0087

16) DSCFM= (dscf/hr)/60 mins/hr =

where dscf/hr:

17) Nozzle Area = 3.1416
where Nozzle Size:

SLR220430
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2,383,657.8

(Nozzle Size/24)? =
0.2203 inches

)

28.75 Ib/Ib-mole

11.541 sq. ft.

NA sq. ft.

58.14 fps

40,259.6 ACFM

39,909.3 ADCFM

2,404,577.6 wscf/hr

2,383,657.8 dscf/hr

39,727.6 DSCFM

0.000265 sq. ft.
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Client: Columbia Steel Casting Run: 1

Source: Baghouse 1 Date: 12/10/20
18 L _ 0.0945(Ts)(Vm(std)) _ 09.9 %
) Isokinetic % = (PS(VS)(nozzle area)(sampling time)(l—Bws)) - ’
where Ts: 533.5 °A
Vm(Std): 437.226 dscf
Ps: 30.094 "Hg
Vs 58.14 ft/sec
Nozzle Area: 0.000265 sq. ft.
Sampling Time: 480 min.
Bws: 0.0087
EPA Method 29:
Chromium
19) Cr Laboratory Results (blank corrected)
Front half (FH): 22.666 pg/sample
Back half (BH): 0.398 pg/sample
Total (FH + BH): 23.064 pg/sample
20) Cs = pg/Vm(std) = 1.863 pg/dscm
where Run 1 Total: 23.064 pg/sample
Vm(std): 12.381 dscm
.. _ 0.0283168 m* 2.2046E-91b —
21) Emission Rate = (CS)(—ﬁ3 )(stack ﬂOW)(—ug ) 2 77E-04 Ib/hr

where Cs: 1.863 pg/dscm
Stack Flow: 2,383,657.8 dscf/hr

SLR220430
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 1 (High Chromium)
Location: Portland, OR Start Date/Time:  12/17/2020 21:06
Source: Baghouse 1 Environmental Conditions/Test Notes: End Date/Time: 12/18/2020 2:08
EPA Method: 29 Mostly cloudy and 40s
Box Operator: JCR Run ended at 271 minutes and 22 seconds
Technician(s): JCR
Stack Dimensional Data: Equipment:
Circular Meterbox ID 9 Probe ID 6E  Liner type glass
Diameter 46.000 in Y factor 0.9743 Nozzle ID 0.22 Nozzle size 0.2203 inches
Rectangular AH@ 1.792 Hot box ID HB3 Nozzlearea 0.000265 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Pitot ID 6E  Filter heat 250 F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.18 "Hg 0, 20.90 % Pitot X X
Static Pressure 0.05 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.2 "H,0 Rec. Nz. 0.195 inches Leak check vacuum, "Hg 10 14
Stack Temperature 73 F
Assumed moisture 1% Nozzle check for roundness:
Assumed meter temp. 65 F 1 2 3
Total number of points 24 0.221 0.220 0.220 inches
Time per point 20 Caliper ID# ws2
Total run time 271.4 min
Post Test Calculations: Moisture/Lab:
Sample volume  266.717 dcf Ave. AP 1.246 "H,0 Filter NA #
Wet mol. weight 28.73 M (actual) Ave. VAP 1.1131 "H,0 Initial Final Gain
Actual H,0 0.98 % Ave. AH 3.086 "H,0 Impingers, g 2210.0 2219.1 9.1
Std. meter vol.  271.599 dscf Ave. T 68.8 °F Silica gel, g 1741.8 1789.8 48.0
Isokinetic Average 101.2 % Ave. T, 53.2 °F Total water gain: 57.1
Meter ) Mid-run )
_ Volume (dcf) Velocity | Stack | Meter _ restart | Mid-run
Time P Temp. Temp. Vacuum | Filter Box | Condenser Temp vol. Leak
Traverse Point (min.) 86.029 (""H,0) (°F) (°F) |Cale. H| Run H (""Hg) (°F) F (dcf)  [check vol.
1 20.0 105.110 1.10 61 48 2.73 2.75 45 250 47
2 40.0 124.130 1.15 63 50 2.85 2.85 45 250 49
3 60.0 142.850 1.10 64 53 2.74 2.75 45 250 51
4 80.0 161.430 1.10 66 54 2.73 2.75 45 250 50
5 100.0 180.200 1.10 72 55 271 2.70 5 250 50
6 120.0 198.500 1.10 70 51 2.69 2.70 5 250 47
7 140.0 217.650 1.20 68 53 2.96 3.00 5 251 51
8 160.0 238.990 1.40 69 54 3.46 3.50 55 254 45
9 180.0 261.180 1.60 70 55 3.95 3.95 6 249 45 261.937 0.757
10 200.0 283.390 1.60 73 55 3.93 3.95 6 250 46
11 220.0 305.400 1.60 70 53 3.93 3.95 75 250 46
12 240.0 324.500 1.20 70 54 2.96 2.95 6 251 48
13 260.0 343.100 1.10 71 55 271 2.70 6 250 50
14 2714 353.503 1.10 76 55 2.69 2.70 6 250 50
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Isokinetic Field Data
Field Data and Calculations
Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 1 Hig C romium
Location: Portland, OR Start Date/Time: 12/17/2020 21:06
Source: Baghouse 1 End Date/Time: 12/18/2020 2:08
Method: 29
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T.°F \Dp
86.029
20.0 105.110 2.75 48 1 1.10 61 1.0488
40.0 124.130 2.85 50 2 1.15 63 1.0724
60.0 142.850 2.75 53 3 1.10 64 1.0488
80.0 161.430 2.75 54 4 1.10 66 1.0488
100.0 180.200 2.70 55 5 1.10 72 1.0488
120.0 198.500 2.70 51 6 1.10 70 1.0488
140.0 217.650 3.00 53 7 1.20 68 1.0954
160.0 238.990 3.50 54 8 1.40 69 1.1832
180.0 261.180 3.95 55 9 1.60 70 1.2649
200.0 283.390 3.95 55 10 1.60 73 1.2649
220.0 305.400 3.95 53 11 1.60 70 1.2649
240.0 324.500 2.95 54 12 1.20 70 1.0954
260.0 343.100 2.70 55 13 1.10 71 1.0488
271.4 353.503 2.70 55 14 1.10 76 1.0488

Mid-run leack check vol. = 0.757 dcf

SLR220430
2020 Columbia Steel Casting Co., Inc.



Client:  Columbia Steel Casting
Source: Baghouse 1

Run:
Dates:

1 Hig C romium
12/17/20-12/18/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 271.4 min Circular

Sample Time Interval 20.0 min Diameter 46.000 in
Meter Volume, V,, 266.717 dcf Rectangular

Water Volume 57.1¢ Width in
Nozzle Diameter, N, 0.2203 in. Length in
Nozzle Area 0.000265 sq.ft. Stack Area 11.541 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 30.18 "Hg CO, Average 0.00 %vd
Static Pressure 0.05 "H,0 O, Average 20.90 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 09743 Y

Field Data Averages

Meter Stack

AH 3.086 "H,0 \Dp 1.1131 "H,0O
Temperature, T, 53.2 °F Temperature, T, 68.8 °F
Temperature, T, 513.2 "A(°R)  Temperature, T, 528.8 °A (R)
Pressure Meter, P,, 30.407 "Hg Pressure Stack, P 30.184 "Hg

Field Data Calculations
Meter Box Capture

Standard Volume, Vg

Actual Volume, Vi)
Gas Stream Moisture

271.599 dscf
7.691 dscm
272.409 awcf

Moisture Vapor, VW) 2.687 scf
Moisture, By 0.0098
Moisture EPA M4 0.98 %v

EPA Method 3 Gas Density
Dry, Md
Wet, M,

Percent Isokinetic

SLR220430
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28.84 Ib/Ib-mole
28.73 Ib/Ib-mole

101.2 %

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi 62.42 fps

Volume (actual) 43,223.4 acfm
42,799.8 adcfm

2,612,326.1 wscf/hr

2,586,725.3 dscf/hr
43,112.1 dscf/min

Volume (standard)
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Source:
Run:

Client ID:
Analyte <
Aluminum
Antimony
Arsenic
Barium
Beryllium <
Cadmium
Chromium
Cobalt <
Copper
Lead
Manganese
Nickel
Phosphorus
Selenium
Silver
Thallium
Vanadium
Zinc
Lab ID:
Sample Vol:

N

N NN

SLR220430
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Baghouse 1

1 Hig C romium

Filter +
Front Half
Result
112
MDL
6.04
2.02
MDL
0.152
18.7
MDL
3.32
3.73
69.9
6.96
15.7
MDL
MDL
MDL
0.259
1.77
20-S2354
250

<

N AN NN

Sample Date: 12/17-18/2020

Back Half
Result FH MDL BH MDL Units
18.1 3.75 1.50 pg/sample
MDL 1.25 0.500 pg/sample
MDL 1.75 0.700 pg/sample
1.39 0.125 0.050 pg/sample
MDL 0.050 0.020 pg/sample
MDL 0.100 0.040 pg/sample
0.780 0.200 0.080 pg/sample
0.265 0.125 0.050 pg/sample
2.79 1.25 0.500 pg/sample
0.961 1.25 0.500 pg/sample
6.32 0.075 0.030 pg/sample
0.651 0.750 0.300 pg/sample
2.72 5.00 2.00 pg/sample
MDL 3.75 1.50 pg/sample
MDL 0.500 0.200 pg/sample
MDL 2.50 1.00 pg/sample
MDL 0.250 0.100 pg/sample
8.46 0.750 0.300 pg/sample
20-52355
100 mL
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Source: Baghouse 1

Blank Values
BH Capture FH/BH
Client ID: Filter MDL Soln. MDL Rinse MDL
5% HNOs/ 5% HNOs/ 10% 0.1 N HNO,

Filter MDL 10% H,0, H,0, MDL 0.1 N HNO, MDL
Analyte < yg/sample pg/sample < yg/sample yg/sample <  pa/sample yg/sample
Aluminum 95.7 3.75 6.36 150 < MDL 3.75
Antimony < MDL 125 < MDL 0.500 < MDL 1.25
Arsenic 3.58 1.75 < MDL 0.700 < MDL 1.75
Barium 0.917 0.125 0.586 0.050 0.282 0.125
Beryllium < MDL 0.050 < MDL 0.020 < MDL 0.050
Cadmium 0.358 0.100 < MDL 0.040 < MDL 0.100
Chromium 0.934 0.200 0.377 0.080 < MDL 0.200
Cobalt < MDL 0.125 < MDL 0.050 < MDL 0.125
Copper < MDL 1.25 1.91 0.500 < MDL 1.25
Lead < MDL 1.25 0.814 0.500 1.57 1.25
Manganese 1.27 0.075 0.2560 0.030 0.077 0.075
Nickel < MDL 0.750 < MDL 0.300 < MDL 0.750
Phosphorus 13.8 5.00 < MDL 2.00 < MDL 5.00
Selenium < MDL 3.75 < MDL 150 < MDL 3.75
Silver < MDL 0.500 < MDL 0.200 < MDL 0.500
Thallium < MDL 250 < MDL 1.00 < MDL 2.50
Vanadium < MDL 0.250 < MDL 0.100 < MDL 0.250
Zinc 2.33 0.750 0.541 0.300 < MDL 0.750
Lab ID: 20-S2357 20-S2358 20-S2356
Sample Vol, ml 250 250 100

SLR220430

2020 Columbia Steel Casting Co., Inc.



Columbia Steel Casting Method 29 Metals Blank Calculations Run: 1 Hig C romium

Baghouse 1
12/17-18/2020 | 1 i v \% VI VII VI
Sample* Blank* Blank* Sample* Blank* BH Blank* BH Blank* Allowable
FH FH FH BH BH Corrected Corrected BH
Species Wash+Filter Wash, ug Filter, ug Cap.Sol. Cap.Sol. Cap.Sol. Wash, pg Blank, pg Species
Volume ml 100 100 N/A 100 pg/mL 200 100
Al 112.000 < 3.7500 95.700 18.100 0.0254 5.088 < 3.7500 5.088 Aluminum
Sh < 1.250 < 1.2500 < 1250 < 0.500 < 0.0020 < 0.400 < 1.2500 0.000 Antimony
As 6.040 < 1.7500 3.580 < 0.700 < 0.0028 < 0.560 < 1.7500 0.000 Arsenic
Ba 2.020 0.2820 0.917 1.390 0.0023 0.469 0.2820 0.751 Barium
Be < 0.050 < 0.0500 < 0.050 < 0.020 < 0.0001 < 0.016 < 0.0500 0.000 Beryllium
Cd 0.152 < 0.1000 0.358 < 0.040 < 0.0002 < 0.032 < 0.1000 0.000 Cadmium
Cr 18.700 < 0.2000 0.934 0.780 0.0015 0.302 < 0.2000 0.302 Chromium
Co < 0.125 < 0.1250 < 0.125 0.265 < 0.0002 < 0.040 < 0.1250 0.000 Cobalt
Cu 3.320 < 1.2500 < 1.250 2.790 0.0076 1528 < 1.2500 1.528 Copper
Pb 3.730 1.5700 < 1.250 0.961 0.0033 0.651 1.5700 2.221 Lead
Mn 69.900 0.0770 1.270 6.320 0.0010 0.205 0.0770 0.282 Manganese
Ni 6.960 < 0.7500 < 0.750 0.651 < 0.0012 < 0.240 < 0.7500 0.000 Nickel
P 15.700 < 5.0000 13.800 2.720 < 0.0080 < 1.600 < 5.0000 0.000 Phosphorus
Se < 3.750 < 3.7500 < 3.750 < 1.500 < 0.0060 < 1.200 < 3.7500 0.000 Selenium
Ag < 0.500 < 0.5000 < 0.500 < 0.200 < 0.0008 < 0.160 < 0.5000 0.000 Silver
Tl < 2500 < 2.5000 < 2500 < 1.000 < 0.0040 < 0.800 < 2.5000 0.000 Thallium
\Y 0.259 < 0.2500 < 0.250 < 0.100 < 0.0004 < 0.080 < 0.2500 0.000 Vanadium
Zn 7.770 < 0.7500 2.330 8.460 0.0022 0.433 < 0.7500 0.433 Zinc

Lab ID: 20-S2354  20-S2356  20-S2357 20-S2355  20-S2358
Content:  0.INHNO,  0.INHNO; 0.INHNO;  5%HNOs  5%HNOs  5%HNOy  0.INHNO;

FH Filter & Probe Rinse 10%H,0, 10%H,0, 10%H,0,

100ml 0.1N HNO; rinse BH Imps 1&2
Same as BH 100ml .1N HNO; rinse Same as FH
Blank Wash 200ml 5%HNO4/10%H,0, reagent Blank Wash

Blanks are prorated to reflect 100ml for HNO; and 200ml for HNOs/H,0,

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Baghouse 1 Method 29 Metals Blank Calculations Run: 1 Hig C romium

12/17-18/2020 20f3
X Xl Xl X1 XV XV
Allowable FH Blank 5% of FH Lessor of Greater of FH
FH Corrected Sample, ug Xlor XIl  Aor Xl Net
Species Blank, pug ug Sample, ug Species
Al' 95.700 95.700 5.600 5.600 11.63 16.300 Aluminum’
Sh 0.000 0.000 < 0.063 0.000 11.63 < 1.250 Antimony
As 3.580 3.580 0.302 0.302 11.63 2.460 Arsenic
Ba 1.199 1.199 0.101 0.101 11.63 0.821 Barium
Be 0.000 0.000 < 0.003 0.000 11.63 < 0.050 Beryllium
Cd 0.358 0.358 0.008 0.008 11.63 -0.206 Cadmium
Cr 0.934 0.934 0.935 0.934 11.63 17.766 Chromium
Co 0.000 0.000 < 0.006 0.000 11.63 < 0.125 Cobalt
Cu 0.000 0.000 0.166 0.000 11.63 3.320 Copper
Pb 1.570 1.570 0.187 0.187 11.63 2.160 Lead
Mn 1.347 1.347 3.495 1.347 11.63 68.553 Manganese
Ni 0.000 0.000 0.348 0.000 11.63 6.960 Nickel
P 11.630 13.800 0.785 0.785 11.63 4.070 Phosphorus
Se 0.000 0.000 < 0.188 0.000 11.63 < 3.750 Selenium
Ag 0.000 0.000 < 0.025 0.000 11.63 < 0.500 Silver
TI 0.000 0.000 < 0.125 0.000 11.63 < 2.500 Thallium
\Y/ 0.000 0.000 0.013 0.000 11.63 0.259 Vanadium
Zn 2.330 2.330 0.389 0.389 11.63 5.440 Zinc

T The value shown for "allowable FH blank" for aluminum is the actual filter blank mass, not the max allowable blank as calculated by Method 29.
Allowable FH Blank Calculation:

A = (area of filter, sq. in.)*(1.4 pg/sg.in.)= pg A= 11.63 pg

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
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Baghouse 1 Method 29 Metals Blank Calculations Run: 1 Hig C romium

12/17-18/2020

XVI XVII XVIII XIX XX XXI XXII XX
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug  XVII or XVIILug or XIX Net Net  Total Net
Species Blank, pg Sample, g Sample, pg Sample, pg Species
Al 1.000 5.088 0.905 0.905 1.000 17.100 16.300 33.400 Aluminum
Sb 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Antimony
As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 2.460 < 3.160 Arsenic
Ba 0.751 0.751 0.070 0.070 1.000 0.639 0.821 1.460 Barium
Be 0.000 0.000 < 0.001 0.000 1.000 < 0.020 < 0.050 < 0.070 Beryllium
Cd 0.000 0.000 < 0.002 0.000 1.000 < 0.040 0.000 < 0.040 Cadmium
Cr 0.302 0.302 0.039 0.039 1.000 0.478 17.766 18.244 Chromium
Co 0.000 0.000 0.013 0.000 1.000 0.265 < 0.125 < 0.390 Cobalt
Cu 1.000 1.528 0.140 0.140 1.000 1.790 3.320 5.110 Copper
Pb 1.000 2.221 0.048 0.048 1.000 0.000 2.160 2.160 Lead
Mn 0.282 0.282 0.316 0.282 1.000 6.038 68.553 74.591 Manganese
Ni 0.000 0.000 0.033 0.000 1.000 0.651 6.960 7.611 Nickel
P 0.000 0.000 0.136 0.000 1.000 2.720 4.070 6.790 Phosphorus
Se 0.000 0.000 < 0.075 0.000 1.000 < 1.500 < 3.750 < 5.250 Selenium
Ag 0.000 0.000 < 0.010 0.000 1.000 < 0.200 < 0.500 < 0.700 Silver
TI 0.000 0.000 < 0.050 0.000 1.000 < 1.000 < 2.500 < 3.500 Thallium
Vv 0.000 0.000 < 0.005 0.000 1.000 < 0.100 0.259 < 0.359 Vanadium
Zn 0.433 0.433 0.423 0.423 1.000 8.027 5.440 13.467 Zinc

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00ug, use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
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EPA Method 29

Gas Stream Characteristics

Test Summary

Client: Columbia Steel Casting
Source: Baghouse 1
Location: Portland, OR

Run 1 Hig C romium
Run Start Date 12/17/2020
Run Start Time 21:06
Run End Date 12/18/2020
Run End Time 2:08
Duration, min. 271.4
Barometric Pressure, "Hg 30.18
Nozzle Dia., in. 0.2203
Isokinetic Average, % 101.2
Sample Volume, dscf 271.599
Sample Volume, dscm 7.691
Stack Diameter, in. 46.00
Stack Area, sq.ft. 11.541
CO, %vd 0.00
0, %vd 20.90
Static Press., ""H,O 0.05
H,0 %v 0.98
Wet Molecular Weight, 1b/Ib-mole 28.73
Velocity, FPS 62.42
ADCFM 42,799.8
ACFM 43,223.4
DSCFM 43,112.1
Stack Temperature, °F 68.8
Production Data | Tons steel melted/hr 2.19

SLR220430
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Columbia Steel Casting Test: M29
Baghouse 1
Metals Results Summary
Run1 Hig C romium
Total FH Net BH Net

Ib/ton steel Ib/ton steel Ib/ton steel
Species ug pg/dscm Ib/hr melted Hg pg/dscm Ib/hr melted Hg pg/dscm Ib/hr melted
Aluminum 33.400 4.343 7.01E-04 3.20E-04 16.300 2.119 3.42E-04 1.56E-04 17.100 2.223 3.59E-04 1.64E-04
Antimony < 1.750| < 0.228| < 3.67E-05( <  1.68E-05|< 1.250| < 0.163] < 2.62E-05| < 1.20E-05| < 0.500( < 0.065| < 1.05E-05| < 4.79E-06
Arsenic < 3.160| < 0.411]<  6.63E-05( <  3.03E-05 2.460 0.320 5.17E-05 2.36E-05| <  0.700| < 0.091| < 1.47E-05| < 6.71E-06
Barium 1.460 0.190 3.07E-05 1.40E-05 0.821 0.107 1.72E-05 7.87E-06 0.639 0.083 1.34E-05 6.13E-06
Beryllium < 0.070| < 0.009| < 1.47E-06( < 6.71E-07|< 0.050] < 0.007| < 1.05E-06] < 4.79E-07| < 0.020| < 0.003| < 4.20E-07| < 1.92E-07
Cadmium < 0.040] < 0.005| <  8.40E-07| <  3.84E-07 0.000 0.000 0.00E+00 0.00E+00| <  0.040| < 0.005| < 8.40E-07| < 3.84E-07
Chromium 18.244 2.372 3.83E-04 1.75E-04 17.766 2.310 3.73E-04 1.70E-04 0.478 0.062 1.00E-05 4.58E-06
Cobalt < 0.390] < 0.051| <  8.19E-06( <  3.74E-06|< 0.125] < 0.016] < 2.63E-06| <  1.20E-06 0.265 0.034 5.56E-06 2.54E-06
Copper 5.110 0.664 1.07E-04 4.90E-05 3.320 0.432 6.97E-05 3.18E-05 1.790 0.233 3.76E-05 1.72E-05
Lead 2.160 0.281 4.54E-05 2.07E-05 2.160 0.281 4.54E-05 2.07E-05 0.000 0.000 0.00E+00 0.00E+00
Manganese 74.591 9.698 1.57E-03 7.15E-04 68.553 8.913 1.44E-03 6.57E-04 6.038 0.785 1.27E-04 5.79E-05
Nickel 7.611 0.990 1.60E-04 7.30E-05 6.960 0.905 1.46E-04 6.67E-05 0.651 0.085 1.37E-05 6.24E-06
Phosphorus 6.790 0.883 1.43E-04 6.51E-05 4.070 0.529 8.55E-05 3.90E-05 2.720 0.354 5.71E-05 2.61E-05
Selenium < 5.250] < 0.683] <  1.10E-04 <  5.03E-05|< 3.750] < 0.488| < 7.87E-05| < 3.60E-05| < 1.500| < 0.195| < 3.15E-05| < 1.44E-05
Silver < 0.700| < 0.091| <  1.47E-05({<  6.71E-06|< 0.500] < 0.065| < 1.05E-05| < 4.79E-06| <  0.200| < 0.026| < 4.20E-06| < 1.92E-06
Thallium < 3.500] < 0.455( < 7.35E-05| <  3.36E-05|< 2.500] < 0.325|] < 5.25E-05| <  2.40E-05| < 1.000| < 0.130| < 2.10E-05| < 9.59E-06
Vanadium |< 0.359] < 0.047| < 7.54E-06( <  3.44E-06 0.259 0.034 5.44E-06 2.48E-06| < 0.100| < 0.013| < 2.10E-06| < 9.59E-07
Zinc 13.467 1.751 2.83E-04 1.29E-04 5.440 0.707 1.14E-04 5.22E-05 8.027 1.044 1.69E-04 7.70E-05
TSM: < 178.05 < 23.15 < 3.74E-03 < 1.71E-03 < 136.28 < 17.72 < 2.86E-03 < 1.31E-03 < 41.77 < 543 < 8.77E-04 < 4.00E-04

‘<’ denotes results which were calculated using the minimum detection limit for front half or back half results that were non-detect.
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PN

7~ BISON

ENGINEERING. INC.

COMPANY Columbia Steel Casting |
FACILITY Steel Foundry |
LOCATION Portland, Oregon |
SOURCE BH 1 |
DATES 12/10/2020 - 12/16/2020 |
METHOD 0061 |
POLLUTANT |Crg |
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 1
Location: Portland, Oregon Start Date/Time: 12/10/2020 21:25
Source: BH1 Environmental Conditions/Test Notes: End Date/Time: 12/11/2020 6:00
EPA Method: 0061 Overcast and 40 degrees F.
Box Operator: IJMK
Technician(s): JMK
Stack Dimensional Data: Equipment:
Circular Meterbox ID 12 Probe ID 5C  Liner type glass
Diameter 46.000 in Y factor 1.0005 Nozzle ID 0.207 Nozzle size 0.2073 inches
Rectangular AH@ 1.927 Hot box ID NA Nozzle area  0.000234 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Pitot ID 5C  Filter heat NA F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.08 "Hg 0, 20.90 % Pitot X X
Static Pressure 0.05 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.1 "H,0 Rec. Nz. 0.202 inches Leak check vacuum, "Hg 7 8
Stack Temperature 55 F
Assumed moisture 1% Nozzle check for roundness:
Assumed meter temp. 45 F 1 2 3
Total number of points 24 0.207 0.208 0.207 inches
Time per point 20 Caliper ID# ws2
Total run time 480
Post Test Calculations: Moisture/Lab:
Sample volume  403.843 dcf Ave. AP 1.271 "H,0 Filter NA #
Wet mol. weight 28.75 M (actual) Ave. VAP 1.1232 "H,0 Initial Final Gain
Actual H,0 0.85 % Ave. AH 2.623 "H,0 Impingers, g 308.5 291.8 -16.7
Std. meter vol.  425.659 dscf Ave. T 67.1 °F Silica gel, g 1819.7 1913.6 93.9
Isokinetic Average 100.5 % Ave. T, 46.9 °F Total water gain: 77.2
Meter ) Mid-run )
) Volume (dcf) Velocity Stack Meter ) restart | Mid-run
Time P Temp. Temp. Vacuum | Filter Box | Condenser Temp| vol. Leak
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) [Cale. H|Run H (""Hg) (°F) F (dcf) | check
1 20.0 16.980 1.30 51 41 2.73 2.70 6 NA 39
2 40.0 32.970 1.10 57 42 2.29 230 55 NA 40
3 60.0 48.760 1.10 59 45 2.29 2.30 55 NA 37
4 80.0 64.590 1.10 62 49 2.30 230 55 NA 39
5 100.0 82.020 1.20 68 48 247 2.50 NA 39
6 120.0 97.170 1.20 70 50 2.47 245 6 NA 41
7 140.0 112.010 0.97 76 48 1.97 2.00 55 NA 38
8 160.0 126.970 1.00 66 48 2.07 210 5 NA 40
9 180.0 142.040 0.96 65 48 1.99 2.00 5 NA 40
10 200.0 157.830 1.10 65 47 2.28 2.30 5 NA 40
11 220.0 173.300 1.00 64 47 2.07 2.10 5 NA 40
12 240.0 188.408 0.98 70 48 2.01 2.00 5 NA 41
13 260.0 203.597 1.10 73 48 2.25 2.25 5 NA 41 203.615 | 0.018
14 280.0 221.570 1.50 76 45 3.03 3.00 55 NA 40
15 300.0 239.360 1.40 66 47 2.89 2.90 55 NA 38
16 320.0 257.610 1.50 66 46 3.09 3.10 55 NA 38
17 340.0 276.590 1.60 66 47 3.30 3.30 6 NA 39
18 360.0 294.830 1.50 67 48 3.10 3.10 55 NA 39
19 380.0 312.570 1.40 74 47 2.85 2.80 55 NA 40
20 400.0 330.890 1.50 76 48 3.05 3.05 55 NA 40
21 420.0 348.970 1.40 69 47 2.87 2.90 6.5 NA 40
22 440.0 366.840 1.40 67 46 2.88 2.90 6.5 NA 40
23 460.0 384.740 1.60 69 47 3.28 3.30 6.5 NA 41
24 480.0 403.861 1.60 68 48 3.30 3.30 6.5 NA 42
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 2
Location: Portland, Oregon Start Date/Time: 12/14/2020 22:15
Source: BH1 Environmental Conditions/Test Notes: End Date/Time:  12/15/2020 3:55
EPA Method: 0061 Overcast and 40 degrees F.
Box Operator: JMK Batch process ended mid-way through point 16 and run was stopped.
Technician(s): JMK Test run ended after 5 hours 9 minutes and 14 seconds.
Stack Dimensional Data: Equipment:
Circular Meterbox 1D 12 Probe ID 5C  Liner type: glass
Diameter 46.000 in Y factor 1.0005 Nozzle ID 0.207 Nozzle size: 0.2073 inches
Rectangular AH@ 1.927 Hot box ID NA Nozzle area: 0.000234 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 5C  Filter heat: NA F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.27 "Hg 0, 209 % Pitot: X X
Static Pressure 0.05 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.1 "H,0 Rec. Nz. 0.201 inches Leak check vacuum, "Hg: 12 12
Stack Temperature 55 F
Assumed moisture 0.85 % Nozzle check for roundness:
Assumed meter temp. 469 F 1 2 3
Total number of points 24 0.207 0.208 0.207 inches
Time per point 20 Caliper ID# ws2
Total run time 309
Post Test Calculations: Moisture/Lab:
Sample volume  247.590 dcf Ave. AP 1.125 "H,0 Filter NA #
Wet mol. weight 28.76 M (actual) Ave. VAP 1.0598 "H,0 Initial Final Gain
Actual H,0O 0.73 % Ave. AH 2.328 "H,0 Impingers, g 297.9 2825 -15.4
Std. meter vol.  261.896 dscf Ave. T 65.8 °F Silica gel, g 1893.3 1949.5 56.2
Isokinetic Average 101.3 % Ave. T, 479 °F Total water gain: 40.8
Meter Velocity | Stack | Meter
Time Volume (dcf) P Temp. Temp. | Calc. Vacuum | Filter Box |Condenser Temp
Traverse Point (min.) 0.000 (""H,0) (°F) (°F) H Run H (""Hg) (°F) F
1 20.0 16.000 1.30 55 43 2.73 2.70 5 NA 41
2 40.0 32.570 1.20 56 44 2.52 2.50 55 NA 39
3 60.0 48.760 1.10 57 47 2.32 2.30 55 NA 41
4 80.0 65.500 1.20 59 48 2.52 2.50 5 NA 41
5 100.0 82.360 1.20 62 49 2.51 2.50 5 NA 44 Pause 12:14
6 120.0 98.560 1.10 68 49 2.28 2.30 5 NA 43 Start 12:29
7 140.0 114.260 1.10 63 50 2.30 2.30 5 NA 43
8 160.0 128.960 0.90 65 48 1.87 1.90 45 NA 42
9 180.0 145.100 1.10 65 50 2.30 2.30 5 NA 43
10 200.0 160.620 1.10 68 49 228 2.30 5 NA 44
11 220.0 175.780 1.00 79 49 2.03 2.00 5 NA 44
12 240.0 191.738 1.10 67 48 228 2.25 5 NA 44
13 260.0 207.990 1.20 68 48 2.48 2.50 55 NA 42
14 280.0 224.620 1.20 68 48 2.48 2.50 55 NA 43
15 300.0 240.370 1.10 78 48 2.23 2.20 5 NA 44
16 309.2 247.590 1.10 75 48 224 2.20 5 NA 44
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 3
Location: Portland, Oregon Start Date/Time: 12/15/2020 21:20
Source: BH1 Environmental Conditions/Test Notes: End Date/Time: 12/16/2020 3:11
EPA Method: 0061 Overcast and 40 degrees F.
Box Operator: IMK Batch process ended at 5 hours 3 minutes 50 seconds.
Technician(s): JMK Run was stopped midway through point 16.
Stack Dimensional Data: Equipment:
Circular Meterbox ID 12 Probe ID 5C  Liner type: glass
Diameter 46.000 in Y factor 1.0005 Nozzle ID 0.207 Nozzle size: 0.2073 inches
Rectangular AH@ 1.927 Hot box ID NA Nozzle area: 0.000234 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 5C  Filter heat: NA F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.18 "Hg 0, 20.9 % Pitot: X X
Static Pressure 0.05 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.1 "H,0 Rec. Nz. 0.201 inches Leak check vacuum, "Hg: 12 11
Stack Temperature 55 F
Assumed moisture 0.73 % Nozzle check for roundness:
Assumed meter temp. 479 F 1 2 3
Total number of points 24 0.207 0.208 0.207 inches
Time per point 20 Caliper ID# ws2
Total run time 304
Post Test Calculations: Moisture/Lab:
Sample volume 251.731 dcf Ave. AP 1.187 "H,0 Filter NA #
Wet mol. weight 28.71 M (actual) Ave. VAP 1.0863 "H,0 Initial Final Gain
Actual H,0 119 % Ave. AH 2.475 "H,0 Impingers, g 300.8 304.9 4.1
Std. meter vol.  263.048 dscf Ave. T 73.2 °F Silica gel, g 1864.9 1928 63.1
Isokinetic Average 102.1 % Ave. T, 52.8 °F Total water gain: 67.2
Mid-run
Meter Velocity | Stack | Meter Mid-run| | eak
Time |.Yolume (dcf) P Temp. | Temp. | Calc. Vacuum | Filter Box |Condenser Temp| restart | check
Traverse Point (min.) 0.000 ("H0) (°F) (°F) H Run H (""Hg) (°F) F vol. (dcf) [ Vol
1 20.0 18.310 1.50 63 48 3.14 3.10 4 NA 44
2 40.0 37.570 1.60 64 49 8185 3.40 4 NA 45
B3] 60.0 55.490 1.40 68 51 2.92 290 35 NA 46
4 80.0 72.920 1.30 69 52 271 2.70 3 NA 47
5 100.0 89.610 1.20 81 55 2.46 250 3 NA 49
6 120.0 105.940 1.10 75 55 2.28 2.30 3 NA 49 Pause
7 140.0 122.610 1.10 70 52 2.29 230 3 NA 47 Start 11:31
8 160.0 137.520 0.94 70 53 1.96 2.00 3 NA 50
9 180.0 152.130 0.95 70 53 1.98 2.00 3 NA 50
10 200.0 168.110 1.10 73 54 2.28 2.30 35 NA 53
11 220.0 184.120 1.10 79 54 2.26 230 35 NA 54 Pause 1:12am
12 240.0 200.765 1.20 74 53 2.48 250 35 NA 56 200.979 | 0.214 |Start1:27
13 260.0 215.890 1.00 70 53 2.08 2.10 35 NA 53
14 280.0 233.020 1.30 73 53 2.69 270 45 NA 47
15 300.0 248.930 1.10 94 55 220 2.20 4 NA 45
16 303.8 251.945 1.10 78 55 2.27 230 45 NA 45
SLR220430
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Columbia Steel Casting Run: 1
Location: Portland, Oregon Start Date/Time: 12/10/2020 21:25
Source: BH 1 End Date/Time: 12/11/2020 6:00
Method: 0061
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
0.000
20 16.980 2.70 41 1 1.30 51 1.1402
40 32.970 2.30 42 2 1.10 57 1.0488
60 48.760 2.30 45 3 1.10 59 1.0488
80 64.590 2.30 49 4 1.10 62 1.0488
100 82.020 2.50 48 5 1.20 68 1.0954
120 97.170 2.45 50 6 1.20 70 1.0954
140 112.010 2.00 48 7 0.97 76 0.9849
160 126.970 2.10 48 8 1.00 66 1.0000
180 142.040 2.00 48 9 0.96 65 0.9798
200 157.830 2.30 47 10 1.10 65 1.0488
220 173.300 2.10 47 11 1.00 64 1.0000
240 188.408 2.00 48 12 0.98 70 0.9899
260 203.597 2.25 48 13 1.10 73 1.0488
280 221.570 3.00 45 14 1.50 76 1.2247
300 239.360 2.90 47 15 1.40 66 1.1832
320 257.610 3.10 46 16 1.50 66 1.2247
340 276.590 3.30 47 17 1.60 66 1.2649
360 294.830 3.10 48 18 1.50 67 1.2247
380 312.570 2.80 47 19 1.40 74 1.1832
400 330.890 3.05 48 20 1.50 76 1.2247
420 348.970 2.90 47 21 1.40 69 1.1832
440 366.840 2.90 46 22 1.40 67 1.1832
460 384.740 3.30 47 23 1.60 69 1.2649
480 403.861 3.30 48 24 1.60 68 1.2649

Mid-run leak check volume: 0.018 dcf
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Client: Columbia Steel Casting

Source: BH1

Run: 1
Dates: 12/10/20-12/11/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 480.0 min Circular

Sample Time Interval 20.0 min Diameter 46.000 in
Meter Volume, V,, 403.843 dcf Rectangular

Water Volume 77.2 g Width in
Nozzle Diameter, N, 0.2073 in. Length in
Nozzle Area 0.000234 sq.ft. Stack Area 11.541 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 30.08 "Hg CO, Average 0.00 %vd
Static Pressure 0.05 "H,0 0O, Average 21.02 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0005 Y

Field Data Averages

Meter Stack

AH 2.623 "H,0 \Dp 1.1232 "H,0
Temperature, T, 46.9 °F Temperature, T, 67.1 °F
Temperature, T,y 506.9 A ("R)  Temperature, T, 527.1 A (R)
Pressure Meter, Py, 30.273 "Hg Pressure Stack, P 30.084 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vst

425.659 dscf
12.053 dscm
Actual Volume, V ctualy 426.410 awcf
Gas Stream Moisture
Moisture Vapor, VW) 3.633 scf
Moisture, B, 0.0085
Moisture EPA M4 0.85 %v
EPA Method 3 Gas Density

EPA Method 2 Stack Gas Flowrate:

Velocity, V,
Volume (actual)

Volume (standard)

Volume/Mole, VIM

62.97 fps
43,604.2 acfm
43,233.6 adcfm

2,635,084.4 wscf/hr
2,612,686.2 dscf/hr

43,544.8 dscf/min

382.515

Dry, My 28.84 Ib/lb-mole

Wet, M, 28.75 Ib/Ib-mole

Percent Isokinetic 100.5 %

Laboratory Results
Cr VI 0.982 pg/sample
Cr VI 9.82E-07 grams

Emissions:

Concentration Cr VI, C; 3.56E-08 gr/dscf
0.081 pg/dscm
Mass Emissions Cr VI 1.33E-05 Ib/hr

"<" represents MDL value

SLR220430
2020 Columbia Steel Casting Co., Inc.

91



Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 2
Location: Portland, Oregon Start Date/Time: 12/14/2020 22:15
Source: BH1 End Date/Time: 12/15/2020 3:55
Method: 0061
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
0.000
20 16.000 2.70 43 1 1.30 55 1.1402
40 32.570 2.50 44 2 1.20 56 1.0954
60 48.760 2.30 47 3 1.10 57 1.0488
80 65.500 2.50 48 4 1.20 59 1.0954
100 82.360 2.50 49 5 1.20 62 1.0954
120 98.560 2.30 49 6 1.10 68 1.0488
140 114.260 2.30 50 7 1.10 63 1.0488
160 128.960 1.90 48 8 0.90 65 0.9487
180 145.100 2.30 50 9 1.10 65 1.0488
200 160.620 2.30 49 10 1.10 68 1.0488
220 175.780 2.00 49 11 1.00 79 1.0000
240 191.738 2.25 48 12 1.10 67 1.0488
260 207.990 2.50 48 13 1.20 68 1.0954
280 224.620 2.50 48 14 1.20 68 1.0954
300 240.370 2.20 48 15 1.10 78 1.0488
309 247.590 2.20 48 16 1.10 75 1.0488
SLR220430

2020 Columbia Steel Casting Co., Inc.

92



Client:
Source: BH1

Columbia Steel Casting

Run: 2
Dates: 12/14/20-12/15/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 309.0 min Circular

Sample Time Interval 20.0 min Diameter 46.000 in
Meter VVolume, V, 247.590 dcf Rectangular

Water Volume 408 g Width in
Nozzle Diameter, N, 0.2073 in. Length in
Nozzle Area 0.000234 sq.ft. Stack Area 11.541 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.27 "Hg CO, Average 0.03 %vd
Static Pressure 0.05 "H,0 0O, Average 21.00 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0005 Y

Field Data Averages

Meter Stack

AH 2.328 "H,0 \Dp 1.0598 "H,0
Temperature, T, 47.9 °F Temperature, T, 65.8 °F
Temperature, T, 507.9 "A (CR)  Temperature, T, 525.8 A (R)
Pressure Meter, Py, 30.441 "Hg Pressure Stack, P 30.274 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vg

Actual Volume, V yctuar)
Gas Stream Moisture
Moisture Vapor, VW g
Moisture, B,y

Moisture EPA M4
EPA Method 3 Gas Density

261.896 dscf
7.416 dscm
259.755 awcf

1.920 scf
0.0073
0.73 %v

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi 59.14 fps

Volume (actual) 40,952.1 acfm
40,653.1 adcfm

2,496,599.2 wscf/hr

2,478,374.0 dscf/hr

41,306.2 dscf/min

Volume (standard)

Volume/Mole, VIM 379.177

Dry, My 28.84 Ib/Ib-mole

Wet, M, 28.76 Ib/Ib-mole

Percent Isokinetic 101.3 %

Laboratory Results
Cr VI 0.405 pg/sample
Cr VI 4.05E-07 grams

Emissions:

Concentration Cr VI, C; 2.39E-08 gr/dscf
0.055 pg/dscm

Mass Emissions Cr VI

"<" represents MDL value

SLR220430
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Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 3
Location: Portland, Oregon Start Date/Time: 12/15/2020 21:20
Source: BH1 End Date/Time: 12/16/2020 3:11
Method: 0061
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
0.000
20 18.310 3.10 48 1 1.50 63 1.2247
40 37.570 3.40 49 2 1.60 64 1.2649
60 55.490 2.90 51 3 1.40 68 1.1832
80 72.920 2.70 52 4 1.30 69 1.1402
100 89.610 2.50 55 5 1.20 81 1.0954
120 105.940 2.30 55 6 1.10 75 1.0488
140 122.610 2.30 52 7 1.10 70 1.0488
160 137.520 2.00 53 8 0.94 70 0.9695
180 152.130 2.00 53 9 0.95 70 0.9747
200 168.110 2.30 54 10 1.10 73 1.0488
220 184.120 2.30 54 11 1.10 79 1.0488
240 200.765 2.50 53 12 1.20 74 1.0954
260 215.890 2.10 53 13 1.00 70 1.0000
280 233.020 2.70 53 14 1.30 73 1.1402
300 248.930 2.20 55 15 1.10 94 1.0488
304 251.945 2.30 55 16 1.10 78 1.0488

Mid-run leak check volume: 0.214 dcf

SLR220430
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Client:
Source: BH1

Columbia Steel Casting

Run: 3
Dates: 12/15/20-12/16/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 304.0 min Circular

Sample Time Interval 20.0 min Diameter 46.000 in
Meter VVolume, V, 251.731 dcf Rectangular

Water Volume 67.2 g Width in
Nozzle Diameter, N, 0.2073 in. Length in
Nozzle Area 0.000234 sq.ft. Stack Area 11.541 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.18 "Hg CO, Average 0.00 %vd
Static Pressure 0.05 "H,0 0O, Average 21.06 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0005 Y

Field Data Averages

Meter Stack

AH 2.475 "H,0 \Dp 1.0863 "H,0
Temperature, T, 52.8 °F Temperature, T, 73.2 °F
Temperature, T, 512.8 "A(CR)  Temperature, T, 533.2 "A(R)
Pressure Meter, Py, 30.362 "Hg Pressure Stack, P 30.184 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vg

Actual Volume, V yctuar)
Gas Stream Moisture
Moisture Vapor, VW)
Moisture, B,y

Moisture EPA M4
EPA Method 3 Gas Density

263.048 dscf
7.449 dscm
266.593 awcf

3.162 scf
0.0119
1.19 %v

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi 61.19 fps

Volume (actual) 42,371.6 acfm
41,867.4 adcfm

2,539,717.3 wscf/hr

2,509,494.7 dscf/hr

41,824.9 dscf/min

Volume (standard)

Volume/Mole, VIM 385.66

Dry, My 28.84 Ib/lb-mole

Wet, M, 28.71 Ib/Ib-mole

Percent Isokinetic 102.1 %

Laboratory Results
Cr VI 0.817 pg/sample
Cr Vi 8.17E-07 grams

Emissions:

Concentration Cr VI, C; 4.79E-08 gr/dscf
0.110 pg/dscm
Mass Emissions Cr VI 1.72E-05 Ib/hr

"<" represents MDL value
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Method 0061
Laboratory Results
Cr VI

Client: Columbia Steel Casting
Location: Portland, Oregon
Source: BH 1

Result MDL Sample Blank Correction Blank Corrected
Lab ID Sample 1D Sample Date < (pg/sample) (ug/sample) Vol. (ml) (ug) Results (pug/sample)
20-S2279 Run 1 Cont. #1 12/11/2020 1.01 0.0048 475 0.028 0.982
20-S2311 Run 2 Cont. #1 12/14/2020 0.433 0.0205 410 0.028 0.405
20-S2312 Run 3 Cont. #1 12/15/2020 0.845 0.0234 467 0.028 0.817
20-S2283 KOH Blank 12/9/2020 0.027 0.0029 293 9.28E-05 pg/ml
20-S2284 H,0 Blank 12/9/2020 < MDL 0.0021 213 0.00 pg/ml
20-S2282  Field Train Blank (Arc Furnace)  12/11/2020 0.031 0.0043 433 7.21E-05 ug/ml

*A "<" sign designates a result less than the minimum detection limit (MDL). If sample results are below MDL, the MDL value is used for calculations.
If blank value(s) are below MDL, no blank correction is performed.
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Method 0061
Results Summary

Client: Columbia Steel Casting
Location: Portland, Oregon
Source: BH 1
Run 1 2 3
Run Start Date 12/10/2020 | 12/14/2020 | 12/15/2020
Run Start Time 21:25 22:15 21:20
Run End Date 12/11/2020 | 12/15/2020 | 12/16/2020
Run End Time 6:00 3:55 3:11 Average
Duration, min. 480 309 304 364
Barometric Pressure, ""Hg 30.08 30.27 30.18 30.18
Nozzle Dia., in. 0.2073 0.2073 0.2073 0.2073
Isokinetic Average, % 100.5 101.3 102.1 101.3
Sample Volume, dscf 425.659 261.896 263.048 316.868
Sample Volume, dscm 12.053 7.416 7.449 8.973
Stack Diameter, in. 46.000 46.000 46.000 46.000
Stack Area, sq.ft. 11.541 11.541 11.541 11.541
CO, %vd 0.00 0.03 0.00 0.01
0O, %vd 21.02 21.00 21.06 21.03
Static Pressure, ""H,0 0.05 0.05 0.05 0.05
H,0 %v 0.85 0.73 1.19 0.92
Wet Molecular Weight, Ib/Ib-mole 28.75 28.76 28.71 28.74
Velocity, FPS 62.97 59.14 61.19 61.10
ADCFM 43,233.6 40,653.1 41,867.4 41,918.0
ACFM 43,604.2 40,952.1 42,371.6 42,309.3
DSCFM 43,544.8 41,306.2 41,824.9 42,225.3
Stack Temperature, °F 67.1 65.8 73.2 68.7
Concentration, C, gr/dscf 3.56E-08 2.39E-08 4.79E-08 3.58E-08
pg/dscm 0.081 0.055 0.110 0.082
Crvi M Ib/hr 1.33E-05 8.45E-06 1.72E-05 1.30E-05
ass Ib/ton steel melted 7.51E-06 4.16E-06 8.11E-06 6.59E-06
Production Data tons steel melted/hr 1.77 2.03 2.12 1.97E+00
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Methods 1-4, 0061
Example Calculations

Client: Columbia Steel Casting
Location: Portland, Oregon
Source: BH 1
Method: 0061

EPA Methods 1-4:

1) P, =Pb+ (AH/13.6) =
where Pb: 30.08 "Hg
AH: 2.623 "H,0
2) Ps = Pb + (Static Press./13.6) =
where Pb: 30.08 "Hg
Static Press.: 0.05 "H,0

3)  Vi(std) = V,,(17.64)(Y) (%) =

where Vm: 403.843 dcf
Y: 1.0005
Pm: 30.273 "Hg
Tm: 506.9 °A
4) V,/(std) = (0.04706)(H,0) =
where H,0: 7720 g
_ Vw(std) _
5) Bws = (Vw(std)+Vm(std)) B
where Vw(std): 3.633 scf
Vm(std): 425.659 dscf

6) % H,0 =Bws x 100 =

7) V,(actual) = ((I—XB\::/I;)) (:—;) (';_“S‘) =

where Y: 1.0005
vm: 403.8430 dcf
Bws: 0.0085

Ts: 527.1 °A
Tm: 506.9 °A
Pm: 30.273 "Hg
Ps: 30.084 "Hg

8) My = 0.44(CO,) + 0.32(0,) + 0.28(N, + CO) =
where CO,: 0.00 %vd
0, 21.02 %vd
N,+CO= (100-(0,+CO,):

SLR220430
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30.273 "Hg

30.084 "Hg

425.659 dscf

3.633 scf

0.0085

0.85 %v

426.410 awcf

78.98 %vd

Run: 1
Start Date/Time: 12/10/2020 21:25
End Date/Time: 12/11/2020 6:00

28.84 Ib/Ib-mole
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Client: Columbia Steel Casting Run: 1

Source: BH 1 Date: 12/10/20-12/11/20
9) M, = M,(1 —Bws) + (18 xBws) = 28.75 Ib/Ib-mole
where My: 28.84 Ib/Ib-mole
Bws: 0.0085
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 11.541 sq. ft.
where Stack ID: 46 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. Ts _
11) Velocity, V, = 85.49(Cp)(Ave. Sqrt AP) < /M) = 62.97 fps
where Cp: 0.84
Ave. Sqrt AP: 1.1232
Ts: 527.1 °A
Ps: 30.084 "Hg
Ms: 28.75 Ib/Ib-mole
12) ACFM = (V)(stack area)(60 sec/min) = 43,604.2 ACFM
where Vg: 62.97 ft/sec
Stack Area: 11.541 sq. ft
13) ADCFM = (ACFM)(1-Bws) = 43,233.6 ADCFM
where ACFM: 43,604.2
Bws: 0.0085
528°A Ps _
14) Qsw = 3600(V,)(stack area) (22 (— ,,Hg) = 2,635,084.4 wscf/hr
where Vg: 62.97 ft/sec
Stack Area: 11.5410 sq. ft.
Ts: 527.1 °A
Ps: 30.084 "Hg
15) Qsd = (wscf/hr)(1-Bws) = 2,612,686.2 dscf/hr
where wscf/hr:  2,635,084.4
Bws: 0.0085
16) DSCFM= (dscf/hr)/60 mins/hr = 43,544.8 DSCFM

where dscf/hr:  2,612,686.2

17) Nozzle Area = 3.1416 (Nozzle Size/24)2 = 0.000234 sq. ft.
where Nozzle Size: 0.2073 inches

SLR220430
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Client: Columbia Steel Casting Run:

1
12/10/20-12/11/20

Source: BH 1 Date:
.. _ 0.0945(Ts) (Vm(std)) _
18) Isokinetic % = (PS(VS)(nozzle area)(sampling time)(l—Bws)) -
where Ts: 527.1 °A
Vm(Std): 425.659 dscf
Ps: 30.084 "Hg
Vs 62.97 ft/sec
Nozzle Area: 0.000234 sq. ft.
Sampling Time: 480 min.
Bws: 0.0085

Method 0061:
19) Laboratory Result Cr VI

20) Blank Correction
Blank concentration = Result (pug/sample)*Volume (ml) =
KOH blank concentration: 9.28E-05 pg/ml
H,0 blank concentration: 0.00E+00 pg/ml
Blank correction = [KOH blank (pg/ml)*300(ml)]+[H20
blank (ug/ml)*(sample vol.-300(ml)] =
where sample volume: 475 mi

21) Blank corrected result = Lab result - blank correction =
where lab result: 1.01
blank correction: 0.028

20) Cs = (Sample grams/Vm(Std))(15.43grains/gram) =
where sample: 9.82E-07 grams
Vm(std) 425.659 dscf

21) Cs = (Sample grams*1,000,000 pg/gram )/VVm(std) =
where sample: 9.82E-07 grams
Vm(std) 12.053 dscm

22) Mass Emission Rate = (Cs)(Stack flow)/7000gr/lb =
where Cs: 3.56E-08 gr/dscf
Stack Flow: 2,612,686.2 dscf/hr
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100.5 %

1.01 pg/sample

0.028 pg/sample

0.982 pg/sample

3.56E-08 gr/dscf

0.081 pg/dscm

1.33E-05 Ib/hr
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 1
Location: Portland, OR Start Date/Time: 12/17/2020 21:06
Source: BH1 Environmental Conditions/Test Notes: End Date/Time:  12/18/2020 2:07
EPA Method: 0061 Mostly cloudy and 40 degrees F.
Box Operator: JMK Batch process ended at 4 hours, 30 minutes 43 seconds.
Technician(s): JMK
Stack Dimensional Data: Equipment:
Circular Meterbox ID 12 Probe ID 5C  Liner type glass
Diameter 46.000 in Y factor 1.0005 Nozzle ID 0.207 Nozzle size 0.2073 inches
Rectangular AH@ 1.927 Hot box ID NA Nozzlearea 0.000234 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Pitot ID 5C  Filter heat NA F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.15 "Hg 0, 20.90 % Pitot X X
Static Pressure 0.05 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.1 "H,0 Rec. Nz. 0.202 inches Leak check vacuum, "Hg 10 12
Stack Temperature 73 F
Assumed moisture 1% Nozzle check for roundness:
Assumed meter temp. 55 F 1 2 3
Total number of points 14 0.207 0.208 0.207 inches
Time per point 20 Caliper ID# ws2
Total run time 271
Post Test Calculations: Moisture/Lab:
Sample volume  231.681 dcf Ave. AP 1.286 "H,0 Filter NA #
Wet mol. weight 28.68 M (actual) Ave. VAP 1.1319 "H,0 Initial Final Gain
Actual H,O 1.52 % Ave. AH 2.675 "H,0 Impingers, g 2619.3 2657.8 38.5
Std. meter vol.  243.975 dscf Ave. T 66.2 °F Silica gel, g 1702.4 1744.0 41.6
Isokinetic Average 101.7 % Ave. T, 48.6 °F Total water gain: 80.1
Meter ) Mid-run )
] Volume (dcf) Velocity Stack Meter ) restart | Mid-run
Time P Temp. Temp. Vacuum | Filter Box [Condenser Temp| vol. Leak
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) [Cale. H| Run H (""Hg) (°F) F (dcf) _[check vol.
1 20.0 19.600 1.60 59 45 3.33 3.35 6 NA 39
2 40.0 37.180 1.40 62 45 2.90 2.90 55 NA 41
3 60.0 54.980 1.40 62 47 291 2.90 55 NA 41
4 80.0 72.200 1.30 64 49 271 2.70 55 NA 39
5 100.0 88.870 1.20 70 50 247 2.50 5 NA 40 Pause 10:36
6 120.0 105.570 1.30 69 49 2.68 270 55 NA 38 Start 10:53
7 140.0 122.240 1.20 65 49 2.49 2.50 5 NA 41
8 160.0 138.710 1.20 65 49 2.49 2.50 5 NA 41
9 180.0 154.283 1.00 67 50 2.07 2.10 45 NA 42 154.357 0.074 |Pause 12:22
10 200.0 172.710 1.50 69 50 3.10 3.10 5 NA 42 Start 12:37
11 220.0 188.570 1.10 67 48 2.27 2.30 45 NA 40
12 240.0 205.120 1.20 67 50 249 2.50 5 NA 41
13 260.0 222.510 1.30 68 49 2.68 2.70 55 NA 41
14 270.7 231.755 1.30 73 50 2.66 2.70 55 NA 42
SLR220430 101
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Columbia Steel Casting Run: 1
Location: Portland, OR Start Date/Time: 12/17/2020 21:06
Source: BH 1 End Date/Time: 12/18/2020 2:07
Method: 0061
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
0.000
20 19.600 3.35 45 1 1.60 59 1.2649
40 37.180 2.90 45 2 1.40 62 1.1832
60 54.980 2.90 47 3 1.40 62 1.1832
80 72.200 2.70 49 4 1.30 64 1.1402
100 88.870 2.50 50 5 1.20 70 1.0954
120 105.570 2.70 49 6 1.30 69 1.1402
140 122.240 2.50 49 7 1.20 65 1.0954
160 138.710 2.50 49 8 1.20 65 1.0954
180 154.283 2.10 50 9 1.00 67 1.0000
200 172.710 3.10 50 10 1.50 69 1.2247
220 188.570 2.30 48 11 1.10 67 1.0488
240 205.120 2.50 50 12 1.20 67 1.0954
260 222.510 2.70 49 13 1.30 68 1.1402
271 231.755 2.70 50 14 1.30 73 1.1402

Mid-run leak check volume: 0.074 dcf
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Client:

Source: BH 1

Columbia Steel Casting

Run: 1
Dates: 12/17/2020-12/18/2020

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 270.7 min Circular

Sample Time Interval 20.0 min Diameter 46.000 in
Meter VVolume, V, 231.681 dcf Rectangular

Water Volume 80.1¢g Width in
Nozzle Diameter, N, 0.2073 in. Length in
Nozzle Area 0.000234 sq.ft. Stack Area 11.541 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.15 "Hg CO, Average 0.00 %vd
Static Pressure 0.05 "H,0 0, Average 20.90 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0005 Y

Field Data Averages

Meter Stack

AH 2.675 "H,0 \Dp 1.1319 "H,0
Temperature, T, 48.6 °F Temperature, T; 66.2 °F
Temperature, T, 508.6 A ("R)  Temperature, T, 526.2 °A (R)
Pressure Meter, Py, 30.347 "Hg Pressure Stack, Py 30.154 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vg

Actual Volume, V yctuar)
Gas Stream Moisture
Moisture Vapor, VW g
Moisture, B,y

Moisture EPA M4
EPA Method 3 Gas Density

243.975 dscf
6.909 dscm
245.078 awcf

3.770 scf
0.0152
1.52 %v

EPA Method 2 Stack Gas Flowrate:

Velocity, V, 63.40 fps

Volume (actual) 43,902.0 acfm
43,234.7 adcfm

2,663,800.0 wscf/hr

2,623,310.2 dscf/hr

43,721.8 dscf/min

Volume (standard)

Volume/Mole, VIM 380.975

Dry, My 28.84 Ib/Ib-mole

Wet, M, 28.68 Ib/Ib-mole

Percent Isokinetic 101.7 %

Laboratory Results
CrVI 0.887 ug/sample
Cr VI 8.87E-07 grams

Emissions:

Concentration Cr VI, C 5.61E-08 gr/dscf
0.128 pg/dscm
Mass Emissions Cr VI 2.10E-05 Ib/hr

"<" represents MDL value

SLR220430
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Method 0061
Laboratory Results
Cr VI

Client: Columbia Steel Casting
Location: Portland, OR
Source: BH 1

Result MDL Sample Blank Correction Blank Corrected
Lab ID Sample 1D Sample Date < (pg/sample) (ug/sample) Vol. (ml) (ug) Results (pug/sample)
20-S2315 Stainless Cont. 1 12/17/2020 0.915 0.0054 540 0.028 0.887
20-S2283 KOH Blank 12/9/2020 0.0272 0.0029 293 9.28E-05 pg/ml
20-S2284 H,0 Blank 12/9/2020 < MDL 0.0021 213 0.00 pg/ml
20-S2282  Field Train Blank (Arc Furnace)  12/11/2020 0.0312 0.0043 433 7.21E-05 uag/ml

*A "<" sign designates a result less than the minimum detection limit (MDL). If sample results are below MDL, the MDL value is used for calculations.
If blank value(s) are below MDL, no blank correction is performed.
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Method 0061
Results Summary

Client: Columbia Steel Casting
Location: Portland, OR

Source: BH 1

Run 1
Start Date 12/17/2020
Start Time 21:06
End Time 2:07
Duration, min. 271
Barometric Pressure, ""Hg 30.15
Nozzle Dia., in. 0.2073
Isokinetic Average, % 101.7
Sample VVolume, dscf 243.975
Sample VVolume, dscm 6.909
Stack Diameter, in. 46.000
Stack Area, sq.ft. 11.541
CO, %vd 0.00
0O, %vd 20.90
Static Pressure, ""H,0O 0.05
H,O %v 1.52
Wet Molecular Weight, 1b/Ib-mole 28.68
Velocity, FPS 63.40
ADCFM 43,234.7
ACFM 43,902.0
DSCFM 43,721.8
Stack Temperature, °F 66.2
Concentration, C; fgr//(;j:cc; 5'3152';)8
crvi Io/hr 2.10E-05
Mass
Ib/ton steel melted 9.60E-06
Production Data tons steel melted/hr 2.19

SLR220430
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COMPANY Columbia Steel Casting
FACILITY Steel Foundry
LOCATION Portland, OR
SOURCE Baghouse 1

DATE 12/16-17/2020
METHOD 201A

POLLUTANT [PM

SLR¥26430RCE\MASTER SPREADSHEETS\Field Spreadsheets\201A_202 Master V1.1
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201A Pre Test Field Data

Field Data Entry

Client: Columbia Steel Casting Run: Pre Traverse
Location: Portland, OR Start Time: -
Source: Baghouse 1 Environmental Conditions/Test Notes: End Time: -
EPA Method: 201A Overcast and 40s F with rain. Date:  12/16/2020
Box Operator: JCR
Technician(s): JCR
Stack Dimensional Data: Equipment:
Circular Meterbox 1D 12 Probe ID 5C Liner type sS
Diameter 46.000 in Y factor 1.0005 Nozzle ID Nozzle Dia: 0.150 inches
Rectangular AH@ 1.927 Pitot Cp' 0.84 Nozzle Area: 0.00012 ft?
Width in Pitot Cp 0.84
Length in
Stack Area 11.541 sq.ft.
Stack Area 1661.904 sq.in.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 20.90 % Pitot X X
Static Pressure 0.05 "H,0 CO, 0.00 %
Stack Temperature 76.0 F
Assumed moisture 1 % Dry mol. weight (M) 28.84  Ib/lb-mole
Assumed meter temp. 65 F Est. Wet mol. weiight (M) 28.73  Ib/Ib-mole
Total number of points 12
Stack Temperature 534.1 R
Stack Pressure (P, 29.65 "H,0
Meter temp. 525 R
Pre Test Calculations:
Estimated Qs 0.4107 acfm Cunningham  1.0686
Estimated N, 3048 DsoLL 10.64 pm
Estimated AH 0.543 in. H,0 [Nre>3162] Dsq, . - um
Viscocity (1) 185.69 micropoise Dsor 1082  pm
Preliminary Traverse ] [ Nozzle Selection
Cyclonic Flow Preliminar P in. H,0) Stack Nozzle Diam. 'S Vin Vmax Prin Prax
Check Temp. Absolute
Traverse Point Null Angle P P P, (°F) ID Dn (in) (fps) (fps) (fps) [(in H,O) |(in H,O) | | sqrt  Py,) | Null Angle R (min) R (max)
1 0.0 1.00 1.00 - 7 1 0.125 80.31 61.01 98.63 1.15 3.01 1.000 0.0 0.75967 1.22803
2 0.0 1.10 1.10 - 78 0.136 67.85 50.71 83.85 0.80 2.18 1.049 0.0 0.74747 1.23591
B 5.0 1.10 1.10 - 73 0.150 55.77 40.62 69.59 0.51 1.50 1.049 5.0 0.72823 1.24780
4 5.0 1.20 1.20 - 74 4 0.164 46.66 32.85 58.88 0.33 1.07 1.095 5.0 0.70397 1.26191
5 0.0 1.30 1.30 - 74 5 0.180 38.73 25.89 49.61 0.21 0.76 1.140 0.0 0.66842 1.28087
6 5.0 1.30 1.30 - 74 6 0.197 32.34 19.99 42.18 0.12 0.55 1.140 5.0 0.61818 1.30445
7 5.0 1.40 1.40 - 79 7 0.215 27.15 14.73 36.20 0.07 0.41 1.183 5.0 0.54271 1.33338
8 5.0 1.20 1.20 - 78 8 0.233 23.11 9.58 31.58 0.03 0.31 1.095 5.0 0.41447 1.36642
9 0.0 1.10 1.10 - 71 9 0.264 18.01 9.00 25.80 0.03 0.21 1.049 0.0 0.50000 1.43283
10 0.0 1.10 1.10 - 70 10 0.300 13.94 6.97 20.91 0.02 0.14 1.049 0.0 0.50000 1.50000
11 0.0 1.10 1.10 - 70 11 0.342 10.73 5.36 16.09 0.01 0.08 1.049 0.0 0.50000 1.50000
12 0.0 1.00 1.00 - 71 12 0.390 8.25 4.13 12.38 0.01 0.05 1.000 0.0 0.50000 1.50000
Average 1.075 2.08
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201A Field Data
Field Data Entry

Page 1 of 2

Client: Columbia Steel Casting Run: 1
Location: Portland, OR Start Time: 21:13
Source: Baghouse 1 Environmental Conditions/Test Notes: End Time: 23:07
EPA Method: 201A Overcast and 40s F with rain. Date:  12/16/2020
Box Operator: JCR Filter: U442
Technician(s): JCR
Stack Dimensional Data: Equipment:
Circular Meterbox ID 12 Probe ID 5C  Liner type ss
Diameter 46.000 in Y factor 1.0005 Nozzle ID 3 Nozzle size 0.1500 inches
Rectangular AH@ 1.927 Pitot Cp' 084 Nozzlearea  0.00012 sq.ft.
Width = in Pitot Cp 0.84  Probe heat 250 F
Length - in
Stack Area 11541 sa.ft.
Stack Area 1661.904 sq.in.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 2131 % Pitot X X
Static Pressure 0.05 "H,0 CO, 0.01 % Train leak rate, dcf 0.000 0.000
Stack Temperature 76 F Leak check vacuum, “Hg 12 11
Assumed moisture 1 % Dry mol. weight (Mg) ~ 28.85  Ib/Ib-mole
Assumed meter temp. 65 F Est. Wet mol. weiight (M)~ 28.75  Ib/Ib-mole Moisture/Lab:
Total number of points 12 Initial Final Gain
Total projected run time 120.0 Impingers, g 2329.5 2336.8 7.3
Stack Temperature 536.00 R Silica gel, g 895.2 904.1 8.9
Stack Pressure (P 29.65 "H,0 Total water gain: 16.2
Meter temp. 525 R Moisture Vapor, VW gq 0.762
Meter Pressure, (Py) 29.69 Moisture, By 0.0164
Pre Test Calculations: Post Test Calculations:
Ts-°F 50 Ts+°F 50 Sample volume ~ 45.012  dcf Ave. AP 1.236 "H,0
Estimates 26 126 Ts (°F) Wet mol. weight 28.68 M (actual) Ave. VAP 11112  "H,0
Estimated Q, 0.4107 0.4464 0.4717 cfm Actual H,0 1.64 % Ave. AH 0.560 "H,0
Estimated AH 0.543 0.6561 0.4513 in. H,0 Std. metervol. ~ 45.702  dscf Ave. T, 78.6 °F
Viscocity (1) 185.69 162.05 186.07 micropoise Std. meter vol. 1.294 dscm Ave. T, 56.1 °F
Isokinetic Average 90.1 %
Stack:
Velocity, V 63.50 fps Volume (std) ~ 2,563,328.1 wscf/hr
Volume (actual) 43,971.2 acfm 2,521,289.5 dscflhr
43,250.1 adcfm 42,021.5  dscfimin
Meter .
Volume (dcf) Stack Meter Probe Condenser | CPM Filter %I
Temp. | Temp. Vacuum Temp Temp Temp >65°F| w/ est.
Traverse Point Time (mm:ss) 0.000 Velocit P "H,0) (°F) (°F) [Cale. H| Run H "Hg (°F) F <85°F Moisture
1 0:10:30 4.120 130 60 51 0.558 0.56 1 254 34 , 85.6
2 8.240 130 79 53 0.521 0.56 1 256 36 86.8
3 12.550 1.40 80 53 0.519 0.56 15 257 37 83.6
4 16.600 120 80 54 0.520 0.56 15 256 38 90.9
5 20.700 120 80 56 0.522 0.56 15 257 38 91.7
6 24.800 120 82 57 0.519 0.56 15 257 39 91.7
7 28.730 110 82 59 0.522 0.56 15 256 40 96.1
8 32.650 110 79 59 0.527 0.56 15 255 40 95.6
£] 36.720 120 80 58 0.524 0.56 15 256 40 90.7
10 1:43:00 40.860 130 82 58 0.520 0.56 15 256 41 86.7
11 1:53:30 45.012 130 81 59 0.523 0.56 15 257 41 86.7
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201A Field Data Run: 1
Field Data Entry Page 2 of 2
Dy (10| Dso z Sqrt P Vi |stdvol per| Vs Qs | Viscocity Re-estim. Pmin | Pma vn Vmin | Vmax

Qs (acfm)| (10 um) um) (2.5um) | (2.5 um) (in. H20) (fps) pt. (dscfm) | (dscfm) (um) Nre Actual Crso (inH,0) | (inH,0) | (fps) (fps) (fps) Rmin Rmax
0.4040 10.75 ® 227 ® 1.140 63.95 4.225 4.2266 0.4025 182.54 3134.85 1.066 0.508 1491 54.87 39.96 68.47 0.73 125
04172 10.78 1.00 231 0.99 1.140 65.11 4.208 4.2101 0.4010 187.11 3046.32 1.068 0523 1532 56.66 4129 70.67 0.73 125
04173 10.79 1.00 231 1.00 1183 67.63 4.403 4.4043 0.4004 187.36 3038.05 1.068 0522 1531 56.68 4131 70.71 0.73 125
0.4200 10.74 1.00 229 101 1.095 62.61 4.129 4.1306 0.4030 187.36 3057.70 1.068 0.530 1550 57.05 41.60 7115 0.73 125
0.4236 10.68 1.01 227 101 1.095 62.61 4.164 4.1653 0.4064 187.36 3083.45 1.069 0.540 1575 57.53 41.99 71.72 0.73 125
0.4243 10.69 1.00 2.28 1.00 1.095 62.73 4.156 4.1573 0.4056 187.84 3069.60 1.069 0.539 1575 57.63 42.06 71.85 0.73 125
0.4259 10.66 1.00 227 1.00 1.049 60.06 3.968 3.9696 0.4071 187.84 3081.29 1.069 0.544 1586 57.85 42.24 7212 0.73 125
0.4225 10.68 1.00 227 1.00 1.049 59.89 3.958 3.9595 0.4061 187.11 3085.32 1.069 0.538 1570 57.38 41.88 7155 0.73 125
0.4189 10.76 0.99 2.30 0.99 1.095 62.61 4117 4.1189 0.4018 187.36 3049.07 1.068 0.526 1541 56.89 41.47 70.95 0.73 125
0.4175 10.82 1.00 2.32 0.99 1140 65.29 4.188 4.1897 0.3990 187.84 3019.91 1.068 0.520 1526 56.70 4131 70.73 0.73 125
04171 10.81 1.00 2.32 1.00 1140 65.23 4.192 4.1938 0.3994 187.60 3026.70 1.068 0.520 1526 56.65 41.27 70.67 0.73 125
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201A Field Data
Field Data Entry

Page 1 of 2

Client: Columbia Steel Casting Run: 2
Location: Portland, OR Start Date/Time: 12/16/2020 23:47
Source: Baghouse 1 Environmental Conditions/Test Notes: End Date/Time: 12/17/2020 1:39
EPA Method: 201A Overcast and 40s F with rain.
Box Operator: JCR Filter: U443
Technician(s): JK
Stack Dimensional Data: Equipment:
Circular Meterbox ID 12 Probe ID 5C  Liner type ss
Diameter 46.000 in Y factor 1.0005 Nozzle ID 3 Nozzle size 0.1500 inches
Rectangular AH@, 1.927 Pitot Cp' 0.84 Nozzle area 0.00012 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in
Stack Area 11.541 sq.ft.
Stack Area 1661.904  sg.in.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.73 Hg 0, 21.36 % Pitot X X
Static Pressure 0.05 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.000
Stack Temperature 79 F Leak check vacuum, "Hg 11 10
Assumed moisture 1.64 % Dry mol. weight (Mg) ~ 28.85  Ib/Ib-mole
Assumed meter temp. 65 F Est. Wet mol. weiight (M)~ 28.68  Ib/Ib-mole Moisture/Lab:
Total number of points 12 Initial Final Gain
Total projected run time 1200 Impingers, g 2123.8 2130.6 6.8
Stack Temperature 538.60 R Silica gel, g 832.6 842.7 10.1
Stack Pressure (Py 29.73 "H,0 Total water gain: 16.9
Meter temp. 525 R Moisture Vapor, Vwgq 0.795
Meter Pressure, (Py,) 29.77 Moisture, By, 0.0176
Pre Test Calculations: Post Test Calculations:
Ts-°F 50 Ts+°F50 Sample volume ~ 44.123  dcf Ave. AP 1191 "H,0
Estimates 28.6 128.6 Ts (°F) Wet mol. weight 28.66 M, (actual) Ave. VAP 1.0909 “H,0
Estimated Q, 0.4107 0.4470 0.4723 cfm Actual H,0 176 % Ave. AH 0.530 "H,0
Estimated AH 0.543 0.6425 0.4427 in. H,O Std. meter vol. 44274 dscf Ave. T, 76.6 °F
Viscocity (1) 185.69 162.11 186.14 micropoise Std. meter vol. 1254  dscm Ave. T, 63.6 °F
Isokinetic Average 90.0 %
Stack:
Velocity, V¢ 62.16 fps Volume (std) 2,525,382.8 wscf/hr
Volume (actual) 43,043.3 acfm 2,480,936.1 dscf/hr
42,285.7 adcfm 41,348.9  dscf/imin
Meter .
Volume (dcf) Stack Meter Probe Condenser | CPM Filter %l
Temp. Temp. Vacuum Temp Temp Temp >65°F | w/ est.
Traverse Point 0.000 Velocit P "H,0) (°F) (°F) [Cale. H| Run H "Hg (°F) F <85°F Moisture
1 4.120 1.30 73 56 0.531 0.53 1 252 41 - 86.4
2 8.240 1.30 73 57 0.532 0.53 1 255 48 - 86.2
3 12.270 1.20 2 63 0.540 0.53 15 255 50 - 88.8
4 16.340 1.20 2 64 0.541 0.53 15 255 50 - 89.5
5 20.200 110 73 64 0.539 0.53 15. 255 49 - 93.3
6 24.030 110 75 65 0.536 0.53 15 255 47 - 92.6
7 27.880 110 76 66 0.535 0.53 15 256 47 - 93.0
8 31.960 1.20 77 67 0.534 0.53 15 254 48 - 89.7
9 35.990 1.20 79 66 0.529 0.53 15 257 47 - 88.9
10 1:41:30 40.050 1.20 89 66 0.510 0.53 15 257 47 - 90.4
11 1:51:45 44.123 1.20 84 66 0.519 0.53 15 256 47 - 90.3
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201A Field Data Run: 2
Field Data Entry Page 2 of 2
Dso z (10| Dso z Sqrt P Vs Std vol Vins Qsst | Viscocity Re-estim. Pmin [ Pma vn Vmin | Vmax

Qs (acfm)| (10 pm) um) (2.5pm) | (25pm) || (in. H20) (fps) per pt. | (dscfm) | (dscfm) (1m) Nre Actual Crso (in H,0) | (inH,0) | (fps) (fps) (fps) | Rmin | Rmax
04128 10.75 - 229 E 1140 64.74 4195 | 41966 | 03997 | 185.06 | 3082.85 1067 0518 1517 | 56.06 | 40.86 | 69.93 | 073 | 125
0.4120 10.76 1.00 2.29 1.00 1140 64.74 4187 | 41885 | 03989 | 185.06 | 3076.89 1.067 0516 1512 | 5595 | 40.77 | 69.80 | 073 | 125
0.4073 10.84 0.99 232 099 1095 62.14 4048 | 40500 | 03951 | 18482 | 305168 1.066 0504 1481 | 5532 | 40.27 | 69.03 | 073 1.25
0.4105 1078 101 230 1.01 1,095 62.14 4081 | 40824 | 03983 | 18482 | 3076.09 1.067 0513 1504 | 5576 | 40.62 | 6956 | 0.73 1.25
0.4101 10.80 1.00 231 1.00 1.049 50.55 3870 | 38718 | 039071 | 18506 | 3062.99 1.067 0510 1498 | 5570 | 40.57 | 69.49 | 073 1.25
0.4077 10.87 0.99 2.34 099 1.049 50.66 3833 | 38344 | 039033 | 18554 | 302552 1.066 0502 1476 | 5537 | 40.29 | 69.10 | 073 1.25
0.4098 1085 1.00 233 1.00 1.049 50.72 3846 | 38471 | 03046 | 18578 | 303161 1.066 0506 1488 | 5565 | 40.52 | 6945 | 073 | 125
04131 10.80 1.00 231 101 1095 62.43 4068 | 40601 | 03970 | 186.02 | 3046.25 1.067 0514 1509 | 5610 | 40.87 | 69.99 | 073 1.25
04103 1088 0.99 234 0.99 1,095 62.55 4025 | 40209 | 03929 | 18650 | 3006.85 1.066 0.504 1484 | 5572 | 40.56 | 6955 | 0.73 1.25
0.4210 10.82 101 2.34 1.00 1,095 63.12 4055 | 40569 | 039058 | 18891 | 2990.61 1.068 0523 1533 | 5718 | 4167 | 71.33 | 073 1.25
0.4185 10.80 1.00 232 1.01 1.095 62.83 4068 | 40699 | 03071 | 187.71 | 3019.43 1.068 0522 1528 | 5684 | 4143 | 7090 | 073 1.25
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201A Field Data
Field Data Entry

Page 1 of 2

Client: Columbia Steel Casting 3
Location: Portland, OR 2:10
Source: Baghouse 1 Environmental Conditions/Test Notes: 3:53
EPA Method: 201A Overcast and 40s F with rain. Date: 12/17/2020
Box Operator: JCR Filter: U444
Technician(s): JCR
Stack Dimensional Data: Equipment:
Circular Meterbox ID 12 Probe ID 5C  Liner type ss
Diameter 46.000 in Y factor 1.0005 Nozzle ID 3 Nozzle size 0.1500 inches
Rectangular AH@ 1.927 Pitot Cp* 0.84 Nozzle area 0.00012 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in
Stack Area 11.541 sq.ft.
Stack Area 1661.904 sg.in.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 2141 % Pitot X X
Static Pressure 0.05 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.000
Stack Temperature 7 F Leak check vacuum, “Hg 10 10
Assumed moisture 1.76 % Dry mol. weight (My)  28.86  Ib/Ib-mole
Assumed meter temp. 65 F Est. Wet mol. weiight (M;) ~ 28.67  Ib/Ib-mole Moisture/Lab:
Total number of points 12 Initial Final Gain
Total projected run time 120.0 Impingers, g 2130.6 2126.8 -3.8
Stack Temperature 536.60 R Silicagel, g 842.7 849.4 6.7
Stack Pressure (P 29.65 "H,0 Total water gain: 29
Meter temp. 525 R Moisture Vapor, VWigg 0.136
Meter Pressure, (P, 29.69 Moisture, B, 0.0033
Pre Test Calculations: Post Test Calculations:
Ts-°F50 Ts+°F 50 Sample volume ~ 40.240  dcf Ave. AP 1.24 "H,0
Estimates 26.6 126.6 Ts (°F) Wet mol. weight 28.82 M (actual) Ave. VAP 1.1131 'H,0
Estimated Q, 0.4107 0.4469 0.4722 cfm Actual H,0 0.33 % Ave. AH 0.520 "H,0
Estimated AH 0.543 0.6445 0.4435 in. H,0 Std. meter vol. 40.586  dscf Ave. T 76.9 °F
Viscocity (1) 185.69 161.52 185.56 micropoise Std. meter vol. 1149  dscm Ave. T, 59.5 °F
Isokinetic Average 86.4 %
Stack:
Velocity, V, 63.36 fps Volume (std) 2,565,775.1 wscf/hr
Volume (actual) 43,874.3 acfm 2,557,308.0 dscf/hr
43,7295 adcfm 42,621.8  dscf/min
Meter .
Volume (dcf) Stack Meter Probe CPM Filter | %l w/
Temp. Temp. Vacuum Temp |Condenser Temp| Temp >65°F est.
Traverse Point | Time (mm:ss) 0.000 Velocit P "H,0) (°F) (°F) |Cale. H|Run H "Hg (°F) F <85°F Moisture
i 0:10:3( 4.060 1.30 78 55 0.517 0.52 1 254 48 - 85.7
2 8.140 1.30 76 55 0.521 0.52 15 257 49 - 86.0
3 12.200 1.30 74 58 0.528 0.52 15 257 50 - 84.9
4 16.270 1.30 73 59 0.531 0.52 15 254 51 - 84.8
5 20.310 1.20 75 61 0.529 0.52 15 256 53 - 89.6
6 24.430 1.30 75 61 0.529 0.52 15 256 53 - 85.7
7 28.430 1.20 76 61 0.527 0.52 15 256 53 - 88.8
8 32.430 1.20 78 61 0.523 0.52 15 256 53 - 89.0
9 36.440 1.20 83 62 0.515 0.52 15 256 53 - 89.4
10 40.240 110 81 62 0.518 0.52 15 256 54 - 929
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201A Field Data Run: 3
Field Data Entry Page 2 of 2
Dso (10| Ds z Sqrt P \4 Std vol Vins Qsst | Viscocity Re-estim. Pmin | Pma Vn Vmin | Vmax

Qs (acfm)| (10 um) um) (25um) | 25um) || (in. H20) (fps) per pt. | (dscfm) | (dscfm) (um) Nre Actual Ciso (in H,0) | (inH0) | (fps) (fps) (fps) | Rmin | Rmax
0.4118 10.84 = 233 = 1.140 65.14 413 4.1322 0.3935 186.17 3019.90 1.067 0.508 1.493 55.93 40.73 69.79 0.73 1.25
0.4123 10.80 1.00 231 1.01 1.140 65.02 4.15 4.1527 0.3955 185.69 3042.72 1.067 0.512 1.502 56.00 40.80 69.87 0.73 1.25
0.4064 10.89 0.99 2.34 0.99 1.140 64.90 411 4.1084 0.3913 185.21 3018.10 1.066 0.498 1.466 55.20 40.16 68.90 0.73 1.25
0.4059 10.88 1.00 2.34 1.00 1.140 64.84 411 4.1106 0.3915 184.97 3023.64 1.066 0.497 1.464 55.12 40.11 68.80 0.73 1.25
0.4127 10.78 1.01 231 1.01 1.095 62.41 4.06 4.0646 0.3965 185.45 3054.80 1.067 0.514 1507 56.05 40.84 69.92 0.73 125
0.4108 10.82 1.00 232 0.99 1.140 64.96 4.14 4.1451 0.3948 185.45 3041.11 1.067 0.509 1.494 55.80 40.64 69.62 0.73 125
0.4094 10.86 1.00 233 0.99 1.095 62.47 4.02 4.0244 0.3926 185.69 3020.63 1.066 0.504 1481 55.60 40.47 69.38 0.73 1.25
0.4109 10.86 1.00 234 1.00 1.095 62.58 4.02 4.0244 0.3926 186.17 3012.81 1.067 0.506 1.486 55.80 40.63 69.64 0.73 1.25
0.4149 10.85 1.00 2.34 1.00 1.095 62.87 4.03 4.0267 0.3928 187.37 2995.18 1.067 0.511 1501 56.35 41.04 70.31 0.73 1.25
0.4119 10.88 1.00 2.35 1.00 1.049 60.09 3.81 3.8158 0.3914 186.89 299157 1.067 0.505 1.485 55.93 40.72 69.80 0.73 1.25
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EPA Method 201A
Filterable Particulate
Laboratory Gravimetric Data

Client: Columbia Steel Casting
Location: Portland, OR
Source: Baghouse 1
mls soln./ Initial Final Blank Corrected
Run Sample Description Filter # (grams) (grams) Net Gain  Correction Gain (grams)
PM 2.5 Acetone (Container #4) 75 7.70901 7.71113 0.00212 1.99E-04 0.00192
1 PM 2.5 Filter (Container #1) U442 0.13432  0.13441 0.00009 0.00009
PM 10 Acetone (Container #3) 89 7.62628 7.62716 0.00088 2.36E-04 0.00064
Total PM 10 0.00265
PM 2.5 Acetone (Container #4) 74 7.89311 7.89372 0.00061 1.96E-04 0.00041
2 PM 2.5 Filter (Container #1) U443 0.14349 0.14371 0.00022 0.00022
PM 10 Acetone (Container #3) 64 7.90585  7.90654 0.00069 1.69E-04 0.00052
Total PM 10 0.00115
*Total PM 10 < 0.00144
PM 2.5 Acetone (Container #4) 72 7.58749 7.58889 0.00140 1.91E-04 0.00121
3 PM 2.5 Filter (Container #1) U444 0.13420 0.13441 0.00021 0.00021
PM 10 Acetone (Container #3) 68 7.69640 7.69661 0.00021 1.80E-04 0.00003
Total PM 10 0.00145
Acetone Blank 170 102.30054 102.30099  0.00045 2.65E-06 g/ml

*Results are below minimum detection limits (MDL) for the method. Results are reported as less than the MDL.
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Gas Stream Characteristics
Columbia Steel Casting

Portland, OR
Baghouse 1

12/16-17/2020

Run 1 2 3
Start Date 12/16/2020 12/16/2020 | 12/17/2020
Run Start Time 21:13 23:47 2:10
Run End Date 12/16/2020 12/17/2020 | 12/17/2020
Run End Time 23:07 1:39 3:53
Duration, min.:sec. 113 min 111 min 103 min Average
' 30 sec 45 sec 15 sec
Barometric Pressure, ""Hg 29.65 29.73 29.65 29.68
Nozzle Dia., in. 0.150 0.150 0.150 0.150
Isokinetic average, % 90.0 90.0 86.3 88.8
Meter Volume, dscf 45.692 44.264 40.576 43,511
Meter Volume, dscm 1.294 1.253 1.149 1.232
Stack Area, sq.ft. 11.541 11.541 11.541 11.541
CO, %vd 0.01 0.00 0.00 0.00
0, %vd 21.31 21.36 21.41 21.36
Static Press., ""H,O 0.05 0.05 0.05 0.05
H,0 %v 1.64 1.77 0.34 1.25
Velocity, FPS 63.43 62.15 63.53 63.03
DSCFM 42,021.5 41,344.7 42,617.5 41,994.6
Stack Temp, °F 78.6 76.6 76.9 77.4
Concentration, C; gr/dscf 6.79E-04 |< 4.71E-04 5.40E-04 |< 5.63E-04
Total PM 2.5 M Ib/hr 0.24 < 0.17 0.20 < 0.20
ass Ib/tons steel melted/hr 0.1336 < 0.0855 0.1114 |< 0.1102
Concentration, C gr/dscf 8.95E-04 |< 5.02E-04 5.51E-04 |< 6.49E-04
Total PM 10 M Ib/hr 0.32 < 0.18 0.20 < 0.23
ass Ib/tons steel melted 0.1761 < 0.0912 0.1138 |< 0.1271
Production Data tons steel melted/hr 1.83 1.95 1.77 1.85
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PN

7~ BISON

ENGINEERING. INC.

COMPANY Columbia Steel Casting |
FACILITY Steel Foundry |
LOCATION Portland, Oregon |
SOURCE BH 1 |
DATE 12/16/2020 - 12/17/2020 |
METHOD ODEQ M5 |
POLLUTANT |PM |

SLR220430
2020 Columbia Steel Casting Co., Inc.
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SLR220430

Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 1
Location: Portland, Oregon Start Time: 21:13
Source: BH 1 Environmental Conditions/Test Notes: End Time: 23:09
EPA Method: ODEQ M5 Overcast/rainy/cool Date:  12/16/2020
Box Operator: AB Process ended with 5 min. remaining in test.
Technician(s): IMK
Stack Dimensional Data: Equipment:
Circular Meterbox ID 9 Probe ID 6E  Liner type SS
Diameter 46.000 in Y factor 0.9743 Nozzle ID 0.22 Nozzle size 0.2203 inches
Rectangular AH@ 1.792 Hot box ID hb3 Nozzlearea  0.000265 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Pitot ID 6E  Filter heat 250 F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 20.90 % Pitot X X
Static Pressure 0.05 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.1 "H,0 Rec. Nz. 0.2 inches Leak check vacuum, "Hg 12 11
Stack Temperature 75 F
Assumed moisture 1% Nozzle check for roundness:
Assumed meter temp. 60 F 1 2 3
Total number of points 24 0.221 0.220 0.220 inches
Time per point 5 Caliper ID# WS2
Total run time 115
Post Test Calculations: Moisture/Lab:
Sample volume  114.537 dcf Ave. AP 1.27 "H,0 Filter U209 #
Wet mol. weight 28.69 M (actual) Ave. VAP 1.1251 "H,0 Initial Final Gain
Actual H,0 1.40 % Ave. AH 3.146 "H,0 Impingers, g 2192.8 2198.9 6.1
Std. meter vol.  111.615 dscf Ave. T 80.2 °F Silica gel, g 883.5 911 275
Isokinetic Average 99.3 % Ave. T, 67 °F Total water gain: 33.6
Meter X
) Volume (dcf) Velocity Stack Meter . Condenser
Time P Temp. Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 763.784 (""H,0) (°F) (°F) |Cale. H| Run H (""Hog) (°F) F
1 5.0 768.520 1.20 73 63 2.99 3.00 45 250 58
2 10.0 773.150 1.10 79 64 2.72 2.70 45 250 59
3 15.0 777.900 1.10 77 66 2.74 2.75 45 251 63
4 20.0 782.850 1.20 80 67 2.98 3.00 45 256 59
5 25.0 787.690 1.20 80 67 2.98 3.00 45 248 57
6 30.0 792.690 1.30 80 65 3.21 3.20 45 250 57
7 35.0 797.710 1.30 80 64 3.21 3.20 45 253 58
8 40.0 803.040 1.50 80 63 3.69 3.70 5 248 56
9 45.0 808.450 1.50 80 66 3.71 3.70 5 250 55
10 50.0 813.730 1.40 82 67 3.46 3.50 5 250 54
11 55.0 819.000 1.40 82 67 3.46 3.50 5 251 53
12 60.0 824.002 1.30 82 68 3.22 3.20 45 251 55
13 65.0 829.230 1.40 82 69 3.47 3.50 5 252 54
14 70.0 834.500 1.40 82 70 3.48 3.50 5 250 55
15 75.0 839.840 1.50 79 69 3.74 3.70 5 250 46
16 80.0 844.940 1.30 79 69 3.24 3.20 45 249 46
17 85.0 849.790 1.20 80 68 2.98 3.00 45 256 46
18 90.0 854.750 1.20 82 68 297 3.00 45 252 46
19 95.0 859.420 1.10 82 68 272 2.70 4 249 46
20 100.0 864.000 1.10 82 69 273 2.70 4 250 46
21 105.0 868.620 1.10 81 69 273 2.70 4 249 46
22 110.0 873.240 1.10 81 68 273 2.70 4 250 46
23 115.0 878.321 1.30 79 68 3.24 3.20 45 250 46
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SLR220430

Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 2
Location: Portland, Oregon Start Date/Time: 12/16/2020 23:47
Source: BH1 Environmental Conditions/Test Notes: End Date/Time: 12/17/2020 1:40
EPA Method: ODEQ M5 Overcast/rainy/cool
Box Operator: AB Process ended with 10 min. remaining in test.
Technician(s): JMK
Stack Dimensional Data: Equipment:
Circular Meterbox ID 9 Probe ID 6E  Liner type: ss
Diameter 46.000 in Y factor 0.9743 Nozzle ID 0.22 Nozzle size: 0.2203 inches
Rectangular AH@, 1.792 Hot box ID hb3 Nozzle area: 0.000265 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Pitot ID 6E  Filter heat: 250 F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 209 % Pitot: X X
Static Pressure 0.05 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.1 "H,0 Rec. Nz. 0.199 inches Leak check vacuum, "Hg: 12 13
Stack Temperature 75 F
Assumed moisture 1.4 % Nozzle check for roundness:
Assumed meter temp. 67 F 1 2 3
Total number of points 24 0.221 0.220 0.220 inches
Time per point 5 Caliper ID# WS2
Total run time 110
Post Test Calculations: Moisture/Lab:
Sample volume  108.758 dcf Ave. AP 1.223 "H,0 Filter U210 #
Wet mol. weight 28.71 M (actual) Ave. VAP 1.1034 "H,O Initial Final Gain
Actual H,0 12 % Ave. AH 3.025 "H,0 Impingers, g 2176.0 2176.7 0.7
Std. meter vol.  106.538 dscf Ave. T 76 °F Silica gel, g 879.0 905.9 26.9
Isokinetic Average 100.5 % Ave. T, 64.1 °F Total water gain: 27.6
Meter Velocity | Stack | Meter
Time Volume (dcf) P Temp. Temp. | Calc. Vacuum | Filter Box |Condenser Temp
Traverse Point (min.) 878.498 (""H,0) (°F) (°F) H Run H (""Ho) (°F) F
1 5.0 883.110 1.20 73 56 2.93 2.90 4 249 49
2 10.0 887.700 1.10 73 57 2.69 2.70 55 257 44
3 15.0 892.680 1.10 73 57 2.69 2.70 55 253 48
4 20.0 897.540 1.20 73 61 2.96 2.95 55 251 49
5] 25.0 902.300 1.10 72 63 2.73 2.75 55 251 50
6 30.0 907.030 1.10 73 63 2.73 2.75 55 250 50
7 35.0 911.770 1.10 72 64 2.74 2.75 55 249 50
8 40.0 916.590 1.10 73 64 2.73 2.75 55 252 49
9 45.0 921.190 1.10 73 64 2.73 2.75 55 250 48
10 50.0 926.300 1.30 75 65 3.22 3.20 55 250 47
11 55.0 931.550 1.40 75 65 3.47 3.50 6 250 47
12 60.0 936.894 1.40 76 66 347 3.50 6 250 47
13 65.0 942.420 1.50 76 67 3.72 3.70 6.5 250 48
14 70.0 947.970 1.50 76 67 3.72 3.70 6.5 251 48
15 75.0 953.550 1.50 77 67 3.72 3.70 6.5 249 48
16 80.0 958.780 1.40 77 67 347 3.50 6 251 48
17 85.0 963.880 1.30 79 66 3.20 3.20 6 250 48
18 90.0 968.580 1.10 82 66 2.70 2.70 55 250 47
19 95.0 973.280 1.10 81 66 2.70 2.70 55 250 47
20 100.0 977.720 1.00 82 66 2.45 245 5 250 47
21 105.0 982.250 1.00 82 66 2.45 2.50 5 249 47
22 110.0 987.256 1.30 80 67 3.20 3.20 55 250 48
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SLR220430

Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 3
Location: Portland, Oregon Start Time: 2:10
Source: BH 1 Environmental Conditions/Test Notes: End Time: 3:55
EPA Method: ODEQ M5 Overcast/rainy/cool Date: 12/17/2020
Box Operator: AB Process ended with 15 min. remaining in test.
Technician(s): JMK
Stack Dimensional Data: Equipment:
Circular Meterbox ID 9 Probe ID 6E Liner type: SS
Diameter 46.000 in Y factor 0.9743 Nozzle ID 0.22 Nozzle size: 0.2203 inches
Rectangular AH@ 1.792 Hot box ID hb3 Nozzle area: 0.000265 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 6E Filter heat: 250 F
Stack Area 11.541 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 20.9 % Pitot: X X
Static Pressure 0.05 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.1 "H,0 Rec. Nz. 0.199 inches Leak check vacuum, "Hg: 14 14
Stack Temperature 75 F
Assumed moisture 12 % Nozzle check for roundness:
Assumed meter temp. 64.1 F 1 2 3
Total number of points 24 0.221 0.220 0.220 inches
Time per point 5 Caliper ID# WS2
Total run time 105
Post Test Calculations: Moisture/Lab:
Sample volume  98.222 dcf Ave. AP 1.11 "H,O Filter U211 #
Wet mol. weight 28.7 M (actual) Ave. VAP 1.0523 "H,0 Initial Final Gain
Actual H,O 13 % Ave. AH 2.724 "H,0 Impingers, g 2152.1 2151.9 -0.2
Std. meter vol.  96.978 dscf Ave. T 77.1 °F Silica gel, g 902.6 929.9 27.3
Isokinetic Average 100.7 % Ave. Ty, 59.6 °F Total water gain: 27.1
Meter Velocity Stack Meter Condenser
Time Volume (dcf) P Temp. Temp. Calc. Vacuum Filter Box Temp
Traverse Point (min.) 987.495 ("H,0) (°F) (°F) H Run H (""Hg) (°F) F
1 5.0 992.100 1.10 78 55 2.67 2.65 4.5 250 48
2 10.0 996.730 1.10 76 54 2.67 2.65 45 256 45
3 15.0 1001.280 1.05 76 55 2.56 2.55 4.5 254 49
4 20.0 1005.910 1.10 74 56 2.69 2.70 45 251 50
5 25.0 1010.550 1.10 74 58 2.70 2.70 4.5 251 50
6 30.0 1015.180 1.10 74 54 2.68 2.70 4.5 250 51
7 35.0 1020.270 1.30 73 59 3.21 3.20 55 250 51
8 40.0 1025.100 1.20 74 61 297 3.00 55 251 52
9 45.0 1030.200 1.30 75 61 3.21 3.20 55 250 53
10 50.0 1035.330 1.30 75 62 321 3.20 55 249 53
11 55.0 1039.800 1.00 75 61 2.47 2.50 5 251 53
12 60.0 1044.345 1.00 76 61 2.46 2.50 5 250 53
13 65.0 1048.890 1.00 76 61 2.46 2.46 5 249 53
14 70.0 1053.260 1.00 78 61 2.45 2.50 5 251 52
15 75.0 1057.510 0.95 78 61 2.33 2.30 4.5 250 53
16 80.0 1062.190 1.10 81 61 2.68 2.70 45 250 53
17 85.0 1067.000 1.20 83 62 2.92 2.90 5 250 53
18 90.0 1071.590 1.10 82 62 2.68 2.70 45 250 54
19 95.0 1076.390 1.10 81 62 2.69 2.70 4.5 251 54
20 100.0 1081.080 1.10 80 62 2.69 2.70 4.5 248 54
21 105.0 1085.717 1.10 80 62 2.69 2.70 4.5 249 54
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Isokinetic Field Data
Field Data and Calculations
Particulate Emissions and Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 1
Location: Portland, Oregon Start Time: 21:13
Source: BH1 End Time: 23:09
Method: ODEQ5 Date:  12/16/2020
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
763.784
5 768.520 3.00 63 1 1.20 73 1.0954
10 773.150 2.70 64 2 1.10 79 1.0488
15 777.900 2.75 66 3 1.10 77 1.0488
20 782.850 3.00 67 4 1.20 80 1.0954
25 787.690 3.00 67 5 1.20 80 1.0954
30 792.690 3.20 65 6 1.30 80 1.1402
35 797.710 3.20 64 7 1.30 80 1.1402
40 803.040 3.70 63 8 1.50 80 1.2247
45 808.450 3.70 66 9 1.50 80 1.2247
50 813.730 3.50 67 10 1.40 82 1.1832
55 819.000 3.50 67 11 1.40 82 1.1832
60 824.002 3.20 68 12 1.30 82 1.1402
65 829.230 3.50 69 13 1.40 82 1.1832
70 834.500 3.50 70 14 1.40 82 1.1832
75 839.840 3.70 69 15 1.50 79 1.2247
80 844.940 3.20 69 16 1.30 79 1.1402
85 849.790 3.00 68 17 1.20 80 1.0954
90 854.750 3.00 68 18 1.20 82 1.0954
95 859.420 2.70 68 19 1.10 82 1.0488
100 864.000 2.70 69 20 1.10 82 1.0488
105 868.620 2.70 69 21 1.10 81 1.0488
110 873.240 2.70 68 22 1.10 81 1.0488
115 878.321 3.20 68 23 1.30 79 1.1402
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Client:  Columbia Steel Casting
Source: BH1

Run: 1
Date: 12/16/20

Field Data Input Continued
Moisture Data

Total Test Time 115.0 min
Sample Time Interval 5.0 min
Meter Volume, V,, 114.537 dcf
Water Volume 336 ¢
Nozzle Diameter, N, 0.2203 in.
Nozzle Area 0.000265 sq.ft.

Traverse Data

Stack Dimensional Data:

Circular

Diameter 46.000 in
Rectangular

Width in

Length in
Stack Area 11.541 sq.ft.

Molecular Weight:

Barometric Pressure, Py, 29.65 "Hg CO, Average 0.01 %wvd
Static Pressure 0.05 "H,0 O, Average 21.31 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 09743 Y

Field Data Averages

Meter Stack

AH 3.146 "H,0 \Dp 1.1251 "H,0
Temperature, T, 67.0 °F Temperature, T, 80.2 °F
Temperature, T, 527.0 "A(°R)  Temperature, T, 540.2 °A (R)
Pressure Meter, Py, 29.881 "Hg Pressure Stack, P; 29.654 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vst

EPA Method 2 Stack Gas Flowrate:

111.615 dscf Velocity, V, 64.37 fps
3.161 dscm Volume (actual) 44,573.7 acfm
116.901 awcf 43,949.7 adcfm
2,590,779.7 wscf/hr

Actual Volume, Vactualy

Gas Stream Moisture Volume (standard)

Moisture Vapor, VWyq) 1.581 scf 2,554,508.8 dscf/hr
Moisture, B, 0.0140 42,575.1 dscf/min
Moisture EPA M4 1.40 %v

EPA Method 3 Gas Density

Dry, My 28.85 Ib/Ib-mole

Wet, M, 28.70 Ib/Ib-mole

Percent Isokinetic 99.3 %

Laboratory Results

EPA Method 5
Filterable PM
Emissions:
Concentration, C;  1.67E-04 gr/dscf
382 pg/dsem
Mass Emissions 0.06 Ib/hr

0.00121 grams

Back Half:
Inorganic CPM  4.74E-03 grams
Inorganic CPM, C;  6.55E-04 gr/dscf
1,499 pg/dscm
Mass Emissions 0.24 Ib/hr

Organic CPM
Organic CPM, C;

1.37E-03 grams
1.90E-04 gr/dscf

434 pg/dscm
Mass Emissions 0.07 Ib/hr
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Isokinetic Field Data

Field Data and Calculations

Particulate Emissions and Gas Stream Characteristics

Client:  Columbia Steel Casting Run:
Location: Portland, Oregon Start Date/Time: 12/16/2020 23:47
Source: BH1 End Date/Time: 12/17/2020 1:40
Method: ODEQ5
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
878.498
5 883.110 2.90 56 1 1.20 73 1.0954
10 887.700 2.70 57 2 1.10 73 1.0488
15 892.680 2.70 57 3 1.10 73 1.0488
20 897.540 2.95 61 4 1.20 73 1.0954
25 902.300 2.75 63 5 1.10 72 1.0488
30 907.030 2.75 63 6 1.10 73 1.0488
35 911.770 2.75 64 7 1.10 72 1.0488
40 916.590 2.75 64 8 1.10 73 1.0488
45 921.190 2.75 64 9 1.10 73 1.0488
50 926.300 3.20 65 10 1.30 75 1.1402
55 931.550 3.50 65 11 1.40 75 1.1832
60 936.894 3.50 66 12 1.40 76 1.1832
65 942.420 3.70 67 13 1.50 76 1.2247
70 947.970 3.70 67 14 1.50 76 1.2247
75 953.550 3.70 67 15 1.50 77 1.2247
80 958.780 3.50 67 16 1.40 77 1.1832
85 963.880 3.20 66 17 1.30 79 1.1402
90 968.580 2.70 66 18 1.10 82 1.0488
95 973.280 2.70 66 19 1.10 81 1.0488
100 977.720 2.45 66 20 1.00 82 1.0000
105 982.250 2.50 66 21 1.00 82 1.0000
110 987.256 3.20 67 22 1.30 80 1.1402
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Client:
Source: BH1

Columbia Steel Casting Run:

Dates:

2
12/16/2020-12/17/2020

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 110.0 min Circular

Sample Time Interval 5.0 min Diameter 46.000 in
Meter Volume, V,, 108.758 dcf Rectangular

Water Volume 276 g Width in
Nozzle Diameter, N, 0.2203 in. Length in
Nozzle Area 0.000265 sq.ft. Stack Area 11.541 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.65 "Hg CO, Average 0.00 %wvd
Static Pressure 0.05 "H,0 O, Average 21.36 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 09743 Y

Field Data Averages

Meter Stack

AH 3.025 "H,0  \Dp 1.1034 "H,0
Temperature, T, 64.1 °F Temperature, T, 76.0 °F
Temperature, T, 524.1 "A(°R)  Temperature, T, 536.0 "A (R)
Pressure Meter, Py, 29.872 "Hg Pressure Stack, P; 29.654 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vst

Actual Volume, Vactualy
Gas Stream Moisture
Moisture Vapor, VWyq)
Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density

Dry, Md
Wet, Mg

Percent Isokinetic

Laboratory Results

EPA Method 2 Stack Gas Flowrate:

106.538 dscf
3.017 dscm
110.491 awcf

Velocity, V,
Volume (actual)

Volume (standard)
1.299 scf
0.0120
1.20 %v

28.85 Ib/Ib-mole
28.72 Ib/Ib-mole

100.5 %

62.86 fps
43,528.0 acfm
43,005.7 adcfm

2,549,829.5 wscf/hr
2,519,231.5 dscf/hr
41,987.2 dscf/min

Front Half:
Filterable PM
Emissions:
Concentration, C

Mass Emissions
Back Half:
Inorganic CPM

Inorganic CPM, C;

Mass Emissions

SLR220430
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0.00052 grams

7.51E-05 gr/dscf
172 pg/dscm
0.03 Ib/hr

3.44E-03 grams

4.98E-04 gr/dscf
1,139 pg/dscm
0.18 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

1.42E-03 grams

2.06E-04 gr/dscf
472 pg/dscm
0.07 Ib/hr
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Isokinetic Field Data
Field Data and Calculations
Particulate Emissions and Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 3
Location: Portland, Oregon Start Time: 2:10
Source: BH1 End Time: 3:55
Method: ODEQ5 Date: 12/17/20
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
987.495

5 992.100 2.65 55 1 1.10 78 1.0488

10 996.730 2.65 54 2 1.10 76 1.0488

15 1001.280 2.55 55 3 1.05 76 1.0247

20 1005.910 2.70 56 4 1.10 74 1.0488

25 1010.550 2.70 58 5 1.10 74 1.0488

30 1015.180 2.70 54 6 1.10 74 1.0488

35 1020.270 3.20 59 7 1.30 73 1.1402

40 1025.100 3.00 61 8 1.20 74 1.0954

45 1030.200 3.20 61 9 1.30 75 1.1402

50 1035.330 3.20 62 10 1.30 75 1.1402

55 1039.800 2.50 61 11 1.00 75 1.0000

60 1044.345 2.50 61 12 1.00 76 1.0000

65 1048.890 2.46 61 13 1.00 76 1.0000

70 1053.260 2.50 61 14 1.00 78 1.0000

75 1057.510 2.30 61 15 0.95 78 0.9747

80 1062.190 2.70 61 16 1.10 81 1.0488

85 1067.000 2.90 62 17 1.20 83 1.0954

90 1071.590 2.70 62 18 1.10 82 1.0488

95 1076.390 2.70 62 19 1.10 81 1.0488

100 1081.080 2.70 62 20 1.10 80 1.0488

105 1085.717 2.70 62 21 1.10 80 1.0488

SLR220430

2020 Columbia Steel Casting Co., Inc.

124



Client:  Columbia Steel Casting Run: 3

Source: BH1 Date: 12/17/20

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 105.0 min Circular

Sample Time Interval 5.0 min Diameter 46.000 in

Meter Volume, V,, 98.222 dcf Rectangular

Water Volume 27.1g Width in

Nozzle Diameter, N, 0.2203 in. Length in

Nozzle Area 0.000265 sq.ft. Stack Area 11.541 sq.ft.

Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.65 "Hg CO, Average 0.00 %wvd

Static Pressure 0.05 "H,0 O, Average 21.41 %vd

Pitot Factor, cp 0.84

Meter Cal Factor 0.9743 Y

Field Data Averages

Meter Stack

AH 2724 "H,0  \Dp 1.0523 "H,0

Temperature, T, 59.6 °F Temperature, T, 771 °F

Temperature, T, 519.6 "A(°R)  Temperature, T, 537.1 A (R)

Pressure Meter, Py, 29.850 "Hg Pressure Stack, P 29.654 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, Vst 96.978 dscf Velocity, V, 60.01 fps
2.746 dscm Volume (actual) 41,554.5 acfm

Actual Volume, Vnactualy
Gas Stream Moisture
Moisture Vapor, VWyq)
Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density

Dry, Md
Wet, Mg

Percent Isokinetic

Laboratory Results

100.886 awcf
Volume (standard)
1.275 scf
0.0130
1.30 %v

28.86 Ib/Ib-mole
28.72 Ib/Ib-mole

100.7 %

41,014.3 adcfm
2,429,237.8 wscf/hr
2,397,657.7 dscf/hr

39,961.0 dscf/min

Front Half:
Filterable PM
Emissions:
Concentration, C

Mass Emissions
Back Half:
Inorganic CPM

Inorganic CPM, C;

Mass Emissions

SLR220430
2020 Columbia Steel Casting Co., Inc.

0.00000 grams

0.00E+00 gr/dscf
0 pg/dscm
0.00 Ib/hr

4.96E-03 grams

7.88E-04 gr/dscf
1,805 pg/dscm
0.27 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

7.02E-04 grams
1.12E-04 gr/dscf

256 pg/dscm
0.04 Ib/hr
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Oregon Method 5

Filterable and Condensable Particulate

Laboratory Gravimetric Data

Client:  Columbia Steel Casting
Location: Portland, Oregon
Source: BH1
Blank
Initial Final Net Gain  Correction Corrected
Run Sample Description ml # (grams) (grams) (grams) (grams) Gain (grams)
CPM Organics (Acetone BH) 116  100.70289 100.70427  0.00138 0.00031 0.00107
Probe Rinse (Acetone FH) 95  100.90700 100.90846  0.00146 0.00025 0.00121
Filter U209  0.47707 0.47635  -0.00072 0.00000
1 CPM Inorganics (Water)* 225 102.50948 102.51449 0.00501 0.00027 0.00474
CPM Organics (Methylene Chloride BH) 150  118.01218 118.01261  0.00043 0.00013 0.00030
Impinger H,0 Gain, g 6.1
Filterable PM (mg) 1.21
Total PM (mg) 7.32
*Approx. 54 mL of this sample fraction was spilled during MC extraction. See note in lab report.
CPM Organics (Acetone BH) 161 100.81418 100.81529 0.00111 0.00043 0.00068
Probe Rinse (Acetone FH) 114  101.39209 101.39291  0.00082 0.00030 0.00052
Filter U210 0.47734 0.47659  -0.00075 0.00000
2 CPM Inorganics (Water) 302 101.61642 101.62022 0.00380 0.00036 0.00344
CPM Organics (Methylene Chloride BH) 150  101.65152 101.65239  0.00087 0.00013 0.00074
Impinger H,0 Gain, g 0.7
Filterable PM (mg) 0.52
Total PM (mg) 5.38 ND
CPM Organics (Acetone BH) 139  100.66699 100.66775 0.00076 0.00037 0.00039
Probe Rinse (Acetone FH) 119  100.38576 100.38605 0.00029 0.00032 0.00000
Filter U211  0.47046 0.46972  -0.00074 0.00000
8 CPM Inorganics (Water) 286  102.17471 102.18001 0.00530 0.00034 0.00496
CPM Organics (Methylene Chloride BH) 150  102.32790 102.32834  0.00044 0.00013 0.00031
Impinger H,0 Gain, g -0.2
Filterable PM (mg) 0.00
Total PM (mg) 5.66 ND
Acetone Blank 170  102.30054 102.30099  0.00045 2.65E-06 g/ml
Water Blank 216  99.57033  99.57059  0.00026 1.20E-06 g/ml
Methylene Chloride Blank 150 101.38136 101.38149 0.00013 8.67E-07 g/ml
ND = Non-Detect. Values are below the method detection limit (7 mg). Emission rates were calculated using these results,
rather than the 7 mg detection limit, as this testing was conducted for emission factor verification purposes.
SLR220430
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Oregon Methods 1-5
Filterable and Condensable Particulate
Results Summary

Client: Columbia Steel Casting
Source: BH1
Location: Portland, Oregon
Run 1 2 3
Start Date 12/16/2020 12/16/2020 12/17/2020
Run Start Time 21:13 23:47 2:10
Run End Date 12/16/2020 12/17/2020 12/17/2020
Run End Time 23:09 1:40 3:55
Duration, min. 115 110 105 Average
Barometric Pressure, ""Hg 29.65 29.65 29.65 29.65
Nozzle Dia., in. 0.2203 0.2203 0.2203 0.2203
Isokinetic Average, % 99.3 100.5 100.7 100.2
Sample Volume, dscf 111.589 106.513 96.956 105.019
Sample Volume, dscm 3.160 3.016 2.745 2.974
Stack Diameter, in. 46.00 46.00 46.00 46.00
Stack Area, sq.ft. 11.541 11.541 11.541 11.541
CO, %vd 0.01 0.00 0.00 0.00
0O, %vd 21.31 21.36 21.41 21.36
Static Press., ""H,O 0.05 0.05 0.05 0.05
H,O %yv 1.40 1.21 1.30 1.30
Wet Molecular Weight, Ib/Ib-mole 28.70 28.72 28.72 28.71
Velocity, FPS 64.37 62.86 60.01 62.41
ADCFM 43,949.7 43,001.3 41,014.3 42,655.1
ACFM 44,573.7 43,528.0 41,554.5 43,218.7
DSCFM 42,575.1 41,982.9 39,961.0 41,506.4
Stack Temperature, °F 80.2 76.0 77.1 77.8
. . Concentration, C, gr/dscf 1.67E-04 7.51E-05 0.00E+00 8.07E-05
Filterable Particulate pg/dscm 382 172 0 185
Mass Ib/hr 0.06 0.03 0.00 0.03
. gr/dscf 6.55E-04 4.98E-04 7.89E-04 6.47E-04
. Concentration, C
Inorganic CPM pg/dsem 1,500 1,139 1,805 1,481
Mass Ib/hr 0.24 0.18 0.27 0.23
- Concentration, C, gr/dscf 1.90E-04 2.06E-04 1.12E-04 1.69E-04
Organic CPM pg/dscm 434 472 256 387
Mass Ib/hr 0.07 0.07 0.04 0.06
e I A = S e e B
pg/dscm , , , )
Total PM s Ib/hr 0.37 0.28 0.31 0.32
Ib/ton steel melted 0.2019 0.1438 0.1742 0.1733
Concentration, C, gr/dscf NA < 1.01E-03 [< 1.11E-03 |[< 1.05E-03
*Total PM pg/dsem NA < 2,321 < 2,550 < 2,396
Mass Ib/hr NA < 0.36 < 0.38 < 0.37
Ib/ton steel melted NA < 01871 |< 02156 |< 0.2015
Production Data Steel Melted tons/hr 1.83 1.95 1.77 1.85

*Results are below method detection limit. Results are calculated using the method detection limit of 7 mg.
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Oregon Methods 1-5
Example Calculations

Client: Columbia Steel Casting
Location: Portland, Oregon
Source: BH 1
Method: ODEQ 5

EPA Methods 1-4:

1) P,=Pb+ (AH/13.6) =
where Pb:
AH:

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

Run:

Start Time:
End Time:
Date:

29.881 "Hg
29.65 "Hg
3.146 "H,0
29.654 "Hg
29.65 "Hg
0.05 "H,0

3)  V(std) =V, (17. 64)(Y)( mA) 111.615 dscf
where Vm: 537 dcf
Y: 0.9743
Pm: 29.881 "Hg
m: 527.0 °A
4) V,(std) = (0.04706)(H,0) = 1.581 scf
where H,0: 33.60 g
_ Vw(std) _
5) Bws = (Vw(std)+Vm(std)) - 0.0140
where Vw(std): 1.581 scf
Vm(std): 111.615 dscf
6) % H,0 = Bws x 100 = 1.40 %v
7) V (actua|) = Yme “9 (7 116.901 awcf
; whe \PWS)
Vm: 114.5370 dcf
Bws: 0.0140
Ts: 540.2 °A
Tm: 527.0 °A
Pm: 29.881 "Hg
Ps: 29.654 "Hg
8) M, = 0.44(CO,) + 0.32(0,) + 0.28(N, + CO) = 28.85 Ib/Ib-mole
where CO,: 0.01 %vd
0, 21.31 %vd

N,+CO= (100-(0,+CO,):

SLR220430
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78.68 %vd

1

21:13
23:09
12/16/2020
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Client: Columbia Steel Casting Run: 1
Source: BH 1 Date: 12/16/2020
9) M= My(1—Bws) + (18 x Bws) = 28.70 Ib/lb-mole
where Mg: 28.85 Ib/Ib-mole
Bws: 0.0140
10) Stack Area(cir.) = 3.1416 (stack diameter/24)2 = 11.541 sq. ft.
where Stack ID: 46 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
11) Velocity, V, = 85.49(Cp)(Ave. Sqrt AP) ( s > = 64.37 fps
where Cp: 0.84 (Ps x Ms)
Ave. Sqrt AP: 1.1251
Ts: 540.2 °A
Ps: 29.654 "Hg
Ms: 28.70 Ib/Ib-mole

12) ACFM = (V/)(stack area)(60 sec/min) =
where Vi: 64.37 ft/sec
Stack Area: 11.541 sq. ft

13) ADCFM = (ACFM)(1-Bws) =
where ACFM:  44,573.7

Bws: 0.0140
14) Qsw = 3600(V,)(stack area) gszs"A PS,, =
where Vi: 64.37 sge%:g'gz Hg)
Stack Area: 11.5410 sq. ft.
Ts: 540.2 °A
Ps: 29.654 "Hg

15) Qsd = (wscf/hr)(1-Bws) =
where wscf/hr:  2,590,779.7
Bws: 0.0140

16) DSCFM= (dscf/hr)/60 mins/hr =
where dscf/hr:  2,554,508.8

17) Nozzle Area = 3.1416 (Nozzle Size/24)? =
where Nozzle Size: 0.2203 inches

SLR220430
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44,573.7 ACFM

43,949.7 ADCFM

2,590,779.7 wscf/hr

2,554,508.8 dscf/hr

42,575.1 DSCFM

0.000265 sq. ft.
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Client: Columbia Steel Casting Run: 1

Source: BH 1 Date: 12/16/2020
18 .. _ 0.0945(Ts) (Vm(std)) _ 09.3 %
) Isokinetic % = (PS(VS)(nozzle area)(sampling time)(l—Bws)) - ’
where Ts: 540.2 °A
Vm(Std): 111.615 dscf
Ps: 29.654 "Hg
Vs 64.37 ft/sec
Nozzle Area: 0.000265 sq. ft.
Sampling Time: 115 min.
Bws: 0.0140
ODEQ Method 5:
Front Half:
19) Filterable PM = filter gain + probe rinse gain = 0.00121 grams
where Filter Gain: 0.00000 grams
Probe Rinse: 0.00121 grams
20) Cs = (Sample grams/VVm(Std))(15.43grains/gram) = 1.67E-04 gr/dscf
where Sample: 0.00121 grams
Vm(std) 111.615 dscf
21) Cs = (Sample grams*1,000,000 ug/gram )/Vm(std) = 382.3 pg/dscm
where Sample: 0.00121 grams
Vm(std) 3.161 dscm
22) Mass Emission Rate = (Cs)(Stack flow)/7000gr/Ib = 0.061 Ib/hr

where Cs: 1.67E-04 gr/dscf
Stack Flow: 2,554,508.8 dscf/hr

Back Half:
23) Inorganic CPM = water fraction = 0.00474 grams
Organic CPM = acetone BH + hexane BH = 0.00137 grams

Back-half concentrations and mass rates are calculated as front-half examples.
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APPENDIX C: BAGHOUSE #2 TEST DATA
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N

\J

fm

SN

< BISON

ENGINEERING. INC.

COMPANY Columbia Steel Casting
FACILITY Steel Foundry
LOCATION Portland, Oregon
SOURCE BH 2

DATE 12/10/2020 - 12/16/2020
METHOD 29

POLLUTANT |[TSM
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EPA Method 1
Stack Parameters and Traverse Points

Client: Columbia Steel Casting

Location: Portland, Oregon

Source: BH 2

Facility: Steel Foundry

Type of Testing: p (P for Particulate; V for Velocity/Nonparticulate)
Type of Duct: c (C for circular; R for rectangular)

Number of ports available: 2

Number of ports to be used: 2

Port diameter: 6 inches

Circular ID (Rectangular Depth): 46.50 inches

Port depth and/or wall thickness: 4.00 inches

Stack width (Rectangular only): inches

Equivalent Diameter

If rectangluar = 2*Depth*Width = 46.50 inches (If circular = duct ID)

Depth + Width
Stack/duct area =

Sample Port Location:

11.793 sq.feet

Downstrean from
flow disturbance

1698.2 sg.inches

Upstream from
flow disturbance

from process toward exit
B A
Number of Inches: 324.00 84.00
Number of Diameters: 6.97 1.81
Minimum Number of Traverse Points: 16

% of Distance from Distance including
Points diameter inside wall (in.) port (in.)

1 3.2 1.49 51/2
2 10.5 4.88 87/8
3 19.4 9.02 13

4 323 15.02 19

5 67.7 31.48 35172
6 80.6 37.48 41172
7 89.5 41.62 455/8
8 96.8 45.01 49

SL RYAHIACE\MASTER SPREADSHEETS\Field Spreadsheets\Isokinetic Master \/3.0
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Reference Diagram

—w —>

Stack Exit (Top View)

> ——»| 40T

Sample

>

Port

Direction
of Flow

Drawing NOT to scale and

NOT an acurate representation of stack.
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Pre Traverse Flow Information

Client: Columbia Steel Casting
Location: Portland, Oregon
Source: BH 2
Stack Temp: 73
Traverse | Velocity [ Null
Point P "H,0)| Angle
1 0.74 5.0
2 0.73 5.0
3 0.70 0.0
4 0.67 5.0
5 0.66 0.0
6 0.67 5.0
7 0.65 5.0
8 0.67 10.0
9 0.66 10.0
10 0.67 5.0
11 0.70 5.0
12 0.68 0.0
13 0.62 5.0
14 0.71 0.0
15 0.68 5.0
16 0.71 0.0
Average: 0.68 4.1
Flow is found to be:
Non-cyclonic X
Cyclonic
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 1
Location: Portland, Oregon Start Date/Time:  12/10/2020 22:20
Source: BH 2 Environmental Conditions/Test Notes: End Date/Time: 12/11/2020 5:10
EPA Method: 29 Rain, 40 deg F
Box Operator: RTM 6:13:21  Total run time
Tec nician s RTM 198.122  End volume between point 12 and 13
Stack Dimensional Data: Equipment:
Circular Meterbox ID Box 13 Probe ID 5B  Liner type glass
Diameter 46.500 in Y factor 0.9956 Nozzle ID 0.19 Nozzle size 0.1930 inches
Rectangular AH@ 1.861 Hot box ID HB2 Nozzlearea 0.000203 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Pitot ID 5B  Filter heat 250 F
Stack Area 11.793 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.09 "Hg 0, 20.90 % Pitot X X
Static Pressure 0.95 "H,0 Cco, 0.00 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.2 "H,0 Rec. Nz. 0.196 inches Leak check vacuum, "Hg 14 15
Stack Temperature 75 F
Assumed moisture 0.5 % Nozzle check for roundness:
Assumed meter temp. 60 F 1 2 3
Total number of points 16 0.193 0.193 0.193 inches
Time per point 30 Caliper ID# Ws1

Total run time

Post Test Calculations:

373.4 minutes

Moisture/Lab:

Sample volume 198.122 dcf Ave. AP 0.62 "H,0 Filter NA #

Wet mol. weight 28.72 M (actual) Ave. VAP 0.7838 "H,0 Initial Final Gain
Actual H,0 1.10 % Ave. AH 0.954 "H,0 Impingers, g 206.7 226.2 195
Std. meter vol.  200.768 dscf Ave. T 69.6 °F Silicagel, g 1813.4 1841.5 28.1
Isokinetic Average 101.0 % Ave. T, 62.7 °F Total water gain: 47.6

Meter .
_ Volume def | Velocity |  Stack Meter _
Time P Temp. Temp. Vacuum | Filter Box | Condenser Temp
Traverse Point min. 0.000 "H,0) F F Calec. H| Run H "Hg F F

1 30.0 14.832 0.52 49 60 0.83 0.80 1 250 32

2 60.0 27.697 0.40 60 61 0.63 0.60 1 251 33

3 90.0 41.703 0.47 61 63 0.74 0.70 1 251 34

4 120.0 58.000 0.64 67 65 1.00 1.00 1 252 34

5 150.0 76.108 0.79 67 65 124 1.20 1 254 35

6 180.0 94.578 0.83 66 64 1.30 1.30 1 252 35

7 210.0 111.429 0.69 69 63 1.07 1.10 1 251 35

8 240.0 126.548 0.57 74 63 0.88 0.90 1 251 35

9 270.0 141.715 0.58 77 63 0.89 0.90 1 252 36

10 300.0 158.731 0.71 72 62 1.09 1.10 1 252 35

11 330.0 175.158 0.68 82 62 1.03 1.00 1 250 35

12 360.0 191.102 0.63 81 62 0.95 1.00 1 250 36

13 373.4 198.122 0.55 80 62 0.83 0.80 1 252 36
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 2
Location: Portland, Oregon Start Date/Time:  12/1 /202022 1
Source: BH 2 Environmental Conditions/Test Notes: End Date/Time: 12/15/2020 2:55
EPA Method: 29 Rain, 40 deg F
Box Operator: RTM 4:01:17 Total run time
Tec nician s RTM 218.343  Final meter volume
Stack Dimensional Data: Equipment:
Circular Meterbox ID Box 13 Probe ID 5B  Liner type: glass
Diameter 46.500 in Y factor 0.9956 Nozzle ID 0.26 Nozzle size: 0.2613 inches
Rectangular AH@ 1.861 Hot box ID HB2 Nozzle area: 0.000372 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Pitot ID 5B  Filter heat: 250 F
Stack Area 11.793 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.27 "Hg 0O, 209 % Pitot: X X
Static Pressure 0.95 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.2 "H,O Rec. Nz. 0.196 inches Leak check vacuum, "Hg: 15 11
Stack Temperature 75 F
Assumed moisture 1.1% Nozzle check for roundness:
Assumed meter temp. 62.7 F 1 2 3
Total number of points 16 0.262 0.261 0.261 inches
Time per point 30 Caliper ID# WS2
Total run time 241.3 minutes
Post Test Calculations: Moisture/Lab:
Sample volume  218.343 dcf Ave. AP 0.54 "H,0 Filter n/a #
Wet mol. weight 28.72 M (actual) Ave. VAP 0.7343 "H,0 Initial Final Gain
Actual H,0 112 % Ave. AH 2.806 "H,0O Impingers, g 226.0 240.2 14.2
Std. meter vol.  224.264 dscf Ave. T 66.6 °F Silica gel, g 892.4 932.1 39.7
Isokinetic Average 101.1 % Ave. T, 61.1 °F Total water gain: 53.9
Meter Velocity | Stack Meter
Time |Yolume def P Temp. | Temp. Vacuum | Filter Box | Condenser Temp
Traverse Point min. 0.000 "H,0) F F Cale. H| Run H "Hg F F
1 30.0 28.214 0.56 51 63 3.00 3.00 2 251 33
2 60.0 53.209 0.45 57 61 2.37 2.40 2 252 47
8] 90.0 79.975 0.52 62 60 2.71 2.70 3 253 47
4 120.0 106.999 0.53 65 61 2.75 2.80 3 251 47
5 150.0 133.641 0.52 65 61 2.70 2.70 3 252 44
6 180.0 161.117 0.56 75 61 2.85 2.90 3 253 40
7 210.0 189.648 0.61 75 61 3.11 3.10 3 252 42
8 240.0 217.042 0.55 74 61 2.81 2.80 3 252 43
9 241.3 218.343 0.56 75 61 2.85 2.85 3 252 44
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 3
Location: Portland, Oregon Start Date/Time: 12/15/2020 22:02
Source: BH 2 Environmental Conditions/Test Notes: End Date/Time: 12/16/2020 4:13
EPA Method: 29 Rain, 40 deg F
Box Operator: RTM 5:35:22 Total run time
Tec nician s RTM 341.372  Final meter volume
Stack Dimensional Data: Equipment:
Circular Meterbox ID Box 13 Probe ID 5B  Liner type: glass
Diameter 46.500 in Y factor 0.9956 Nozzle ID 0.26 Nozzle size: 0.2613 inches
Rectangular AH@ 1.861 Hot box ID HB2 Nozzle area: 0.000372 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Pitot ID 5B  Filter heat: 250 F
Stack Area 11.793 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.18 "Hg 0O, 209 % Pitot: X X
Static Pressure 0.95 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.2 "H,O Rec. Nz. 0.196 inches Leak check vacuum, "Hg: 20 20
Stack Temperature 75 F
Assumed moisture 112 % Nozzle check for roundness:
Assumed meter temp. 61.1 F 1 2 3
Total number of points 16 0.262 0.261 0.261 inches
Time per point 30 Caliper ID# WS2
Total run time 335.4 minutes
Post Test Calculations: Moisture/Lab:
Sample volume  341.372 dcf Ave. AP 0.713 "H,O Filter n/a #
Wet mol. weight 28.71 M (actual) Ave. VAP 0.8403 "H,0 Initial Final Gain
Actual H,0 117 % Ave. AH 3.617 "H,0 Impingers, g 206.7 239.3 32.6
Std. meter vol.  347.947 dscf Ave. T 76.9 °F Silica gel, g 1807.3 1862 54.7
Isokinetic Average 99.7 % Ave. T, 64.6 °F Total water gain: 87.3
Meter Velocity Stack Meter
Time |Yolume dcf P Temp. | Temp. Vacuum | Filter Box | Condenser Temp
Traverse Point min. 0.000 "H,0) F F Cale. H| Run H "Hg F F
1 30.0 27.999 0.55 55 67 2.94 2.90 5 247 40
2 60.0 54.116 0.50 61 65 2.63 2.60 5 252 38
8] 90.0 80.478 0.50 61 65 2.63 2.60 5 253 40
4 120.0 109.984 0.64 73 65 3.29 3.30 6 251 40
5 150.0 141.928 0.77 86 65 3.87 3.90 7 252 40
6 180.0 176.004 0.86 74 64 4.41 4.40 8 251 44
7 210.0 209.415 0.85 76 64 4.34 4.30 8 253 49
8 240.0 241.555 0.78 86 64 3.91 3.90 8 252 51
9 270.0 272.381 0.74 102 65 3.61 3.60 5 251 39
10 300.0 302.214 0.67 83 64 3.38 3.40 4 252 43
11 330.0 335.905 0.85 83 64 4.29 4.30 4 250 43
12 335.4 341.372 0.84 83 63 4.23 4.20 5 252 47
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Isokinetic Field Data

Field Data and Calculations
Gas Stream Characteristics

Client:  Columbia Steel Casting
Location: Portland, Oregon

Run:
Start Date/Time:

12/10/2020 22:20

Source: BH?2 End Date/Time: 12/11/2020 5:10
Method: 29
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F Dp
0.000
30.0 14.832 0.80 60 1 0.52 49 0.7211
60.0 27.697 0.60 61 2 0.40 60 0.6325
90.0 41.703 0.70 63 3 0.47 61 0.6856
120.0 58.000 1.00 65 4 0.64 67 0.8000
150.0 76.108 1.20 65 5 0.79 67 0.8888
180.0 94,578 1.30 64 6 0.83 66 0.9110
210.0 111.429 1.10 63 7 0.69 69 0.8307
240.0 126.548 0.90 63 8 0.57 74 0.7550
270.0 141.715 0.90 63 9 0.58 77 0.7616
300.0 158.731 1.10 62 10 0.71 72 0.8426
330.0 175.158 1.00 62 11 0.68 82 0.8246
360.0 191.102 1.00 62 12 0.63 81 0.7937
373.4 198.122 0.80 62 13 0.55 80 0.7416
SLR220430

2020 Columbia Steel Casting Co., Inc.

138



Client:

Source: BH?2

Columbia Steel Casting

Run:
Dates:

1
12/10/21-12/11/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 373.4 min Circular

Sample Time Interval 30.0 min Diameter 46.500 in
Meter Volume, V,, 198.122 dcf Rectangular

Water Volume 476 ¢ Width in
Nozzle Diameter, N, 0.1930 in. Length in
Nozzle Area 0.000203 sq.ft. Stack Area 11.793 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.09 "Hg CO, Average 0.13 %vd
Static Pressure 0.95 "H,0 O, Average 20.76 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9956 Y

Field Data Averages

Meter Stack

AH 0.954 "H,0  \Dp 0.7838 "H,0
Temperature, T, 62.7 °F Temperature, T, 69.6 'F
Temperature, T,, 522.7 A (°R)  Temperature, T, 529.6 A (R)
Pressure Meter, P, 30.160 "Hg Pressure Stack, Py 30.160 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, V)

Actual Volume, Vactuar
Gas Stream Moisture

200.768 dscf
5.685 dscm
202.077 awcf

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi
Volume (actual)

Volume (standard)

44.00 fps
31,133.5 acfm
30,791.0 adcfm

1,877,306.4 wscf/hr

Moisture Vapor, VW ) 2.240 scf 1,856,656.0 dscf/hr
Moisture, B,y 0.0110 30,944.3 dscf/min
Moisture EPA M4 1.10 %v

EPA Method 3 Gas Density

Dry, My 28.85 Ib/Ib-mole
Wet, Mg 28.73 Ib/Ib-mole
Percent Isokinetic 101.0 %
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Isokinetic Field Data
Field Data and Calculations
Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 2
Location: Portland, Oregon Start Date/Time: 12/14/2020 22:18
Source: BH?2 End Date/Time: 12/15/2020 2:55
Method: 29
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
0.000
30.0 28.214 3.00 63 1 0.56 51 0.7483
60.0 53.209 2.40 61 2 0.45 57 0.6708
90.0 79.975 2.70 60 3 0.52 62 0.7211
120.0 106.999 2.80 61 4 0.53 65 0.7280
150.0 133.641 2.70 61 5 0.52 65 0.7211
180.0 161.117 2.90 61 6 0.56 75 0.7483
210.0 189.648 3.10 61 7 0.61 75 0.7810
240.0 217.042 2.80 61 8 0.55 74 0.7416
241.3 218.343 2.85 61 9 0.56 75 0.7483
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Client:

Source: BH?2

Columbia Steel Casting

Run:
Dates:

2
12/14/20-12/15/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 241.3 min Circular

Sample Time Interval 30.0 min Diameter 46.500 in
Meter Volume, V,, 218.343 dcf Rectangular

Water Volume 539 ¢ Width in
Nozzle Diameter, N, 0.2613 in. Length in
Nozzle Area 0.000372 sq.ft. Stack Area 11.793 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 30.27 "Hg CO, Average 0.13 %vd
Static Pressure 0.95 "H,0 O, Average 20.77 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9956 Y

Field Data Averages

Meter Stack

AH 2.806 "H,0  \Dp 0.7343 "H,0
Temperature, T, 61.1 F Temperature, T, 66.6 F
Temperature, T, 521.1 "A(°R)  Temperature, T, 526.6 A (R)
Pressure Meter, P, 30.476 "Hg Pressure Stack, Pq 30.340 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, V)

224.264 dscf
6.350 dscm

Actual Volume, Vactuary
Gas Stream Moisture
Moisture Vapor, VW)

223.161 awcf

2.537 scf
0.0112

Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, M

Percent Isokinetic

SLR220430
2020 Columbia Steel Casting Co., Inc.

1.12 %v

28.85 Ib/Ib-mole
28.73 Ib/Ib-mole

101.1 %

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi
Volume (actual)

Volume (standard)

40.99 fps

29,003.7 acfm

28,678.9 adcfm
1,769,341.9 wscf/hr
1,749,525.3 dscf/hr

29,158.8 dscf/min
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Isokinetic Field Data

Field Data and Calculations
Gas Stream Characteristics

Client:  Columbia Steel Casting
Location: Portland, Oregon

Run:
Start Date/Time:

12/15/2020 22:02

Source: BH?2 End Date/Time: 12/16/2020 4:13
Method: 29
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
0.000
30.0 27.999 2.90 67 1 0.55 55 0.7416
60.0 54.116 2.60 65 2 0.50 61 0.7071
90.0 80.478 2.60 65 3 0.50 61 0.7071
120.0 109.984 3.30 65 4 0.64 73 0.8000
150.0 141.928 3.90 65 5 0.77 86 0.8775
180.0 176.004 4.40 64 6 0.86 74 0.9274
210.0 209.415 4.30 64 7 0.85 76 0.9220
240.0 241.555 3.90 64 8 0.78 86 0.8832
270.0 272.381 3.60 65 9 0.74 102 0.8602
300.0 302.214 3.40 64 10 0.67 83 0.8185
330.0 335.905 4.30 64 11 0.85 83 0.9220
335.4 341.372 4.20 63 12 0.84 83 0.9165
SLR220430

2020 Columbia Steel Casting Co., Inc.
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Run: 3
Dates: 12/15/20-12/16/20

Client:  Columbia Steel Casting
Source: BH?2
Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 335.4 min Circular

Sample Time Interval 30.0 min Diameter 46.500 in
Meter Volume, V,, 341.372 dcf Rectangular

Water Volume 87.3 ¢ Width in
Nozzle Diameter, N, 0.2613 in. Length in
Nozzle Area 0.000372 sq.ft. Stack Area 11.793 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.18 "Hg CO, Average 0.00 %vd
Static Pressure 0.95 "H,0 O, Average 20.65 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9956 Y

Field Data Averages

Meter Stack

AH 3.617 "H,0  \Dp 0.8403 "H,0
Temperature, T, 64.6 °F Temperature, T, 76.9 °F
Temperature, T,, 524.6 ‘A (°R)  Temperature, T, 536.9 °A (R)
Pressure Meter, P, 30.446 "Hg Pressure Stack, Py 30.250 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vg

Actual Volume, Vactuar
Gas Stream Moisture
Moisture Vapor, VW )
Moisture, B,y

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, My

Percent Isokinetic

SLR220430
2020 Columbia Steel Casting Co., Inc.

347.947 dscf
9.853 dscm
354.237 awcf

4,108 scf
0.0117
1.17 %v

28.83 Ib/Ib-mole
28.70 Ib/lb-mole

99.7 %

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi
Volume (actual)

Volume (standard)

47.45 fps
33,574.7 acfm
33,181.9 adcfm

2,002,937.2 wscf/hr
1,979,502.8 dscf/hr

32,991.7 dscf/min



Source: BH 2 Sample Date: 12/10-11/2020

Run: 1
Filter +

Client ID: Front Half Back Half
Analyte < Result < Result FH MDL BH MDL Units
Aluminum 122 35.1 3.75 1.50 pg/sample
Antimony < MDL 1.040 1.25 0.500 pg/sample
Arsenic 3.05 < MDL 1.75 0.700 pg/sample
Barium 2.18 1.44 0.125 0.050 pg/sample
Beryllium < MDL < MDL 0.050 0.020 pg/sample
Cadmium 0.486 < MDL 0.100 0.040 pg/sample
Chromium 2.82 0.783 0.200 0.080 pg/sample
Cobalt < MDL 0.778 0.125 0.050 pg/sample
Copper 3.43 5.47 1.25 0.500 pg/sample
Lead 1.88 1.170 1.25 0.500 pg/sample
Manganese 150 3.41 0.075 0.030 pg/sample
Nickel 0.922 0.428 0.750 0.300 pg/sample
Phosphorus 126 < MDL 5.00 2.00 pg/sample
Selenium < MDL < MDL 3.75 1.50 pg/sample
Silver < MDL < MDL 0.500 0.200 pg/sample
Thallium < MDL < MDL 2.50 1.00 pg/sample
Vanadium < MDL < MDL 0.250 0.100 pg/sample
Zinc 9.29 5.36 0.750 0.300 pg/sample

Lab ID: 20-S2359 20-52360
Sample Vol: 250 100 mL
Source: BH 2 Sample Date: 12/14-15/2020
Run: 2

Filter +

Client ID: Front Half Back Half
Analyte < Result < Result FH MDL BH MDL Units
Aluminum 182 24.4 3.75 1.50 pg/sample
Antimony < MDL < MDL 1.25 0.500 pg/sample
Arsenic 5.24 < MDL 1.75 0.700 pg/sample
Barium 3.42 2.010 0.125 0.050 pg/sample
Beryllium < MDL < MDL 0.050 0.020 pg/sample
Cadmium 0.434 < MDL 0.100 0.040 pg/sample
Chromium 2.94 0.688 0.200 0.080 pg/sample
Cobalt < MDL 0.629 0.125 0.050 pg/sample
Copper 341 2.970 1.25 0.500 pg/sample
Lead 2.46 0.681 1.25 0.500 pg/sample
Manganese 137 3.560 0.075 0.030 pg/sample
Nickel 0.991 0.666 0.750 0.300 pg/sample
Phosphorus 156 < MDL 5.00 2.00 pg/sample
Selenium 6.04 < MDL 3.75 1.50 pg/sample
Silver < MDL < MDL 0.500 0.200 pg/sample
Thallium < MDL < MDL 2.50 1.00 pg/sample
Vanadium < MDL < MDL 0.250 0.100 pg/sample
Zinc 16.7 6.530 0.750 0.300 pg/sample

Lab ID: 20-S2361 20-S2362
Sample Vol: 250 100 mL

SLR220430
2020 Columbia Steel Casting Co., Inc.



Source: BH 2
Run: 3
Filter +
Client ID: Front Half
Analyte < Result
Aluminum 115
Antimony < MDL
Arsenic 3.06
Barium 1.48
Beryllium < MDL
Cadmium 0.292
Chromium 2.31
Cobalt < MDL
Copper 3.05
Lead 1.44
Manganese 104
Nickel 0.772
Phosphorus 13.8
Selenium < MDL
Silver < MDL
Thallium < MDL
Vanadium < MDL
Zinc 11.9
Lab ID: 20-S2363
Sample Vol: 250

SLR220430
2020 Columbia Steel Casting Co., Inc.

AN NN N AN

Sample Date: 12/15-16/2020

Back Half
Result FH MDL BH MDL
39.9 3.75 1.50
0.742 1.25 0.500
MDL 1.75 0.700
0.976 0.125 0.050
MDL 0.050 0.020
MDL 0.100 0.040
0.600 0.200 0.080
MDL 0.125 0.050
3.26 1.25 0.500
0.823 1.25 0.500
2.26 0.075 0.030
0.352 0.750 0.300
MDL 5.00 2.00
MDL 3.75 1.50
MDL 0.500 0.200
MDL 2.50 1.00
MDL 0.250 0.100
9.37 0.750 0.300

20-S2364

100

mL

Units
pg/sample
pg/sample
pg/sample
pg/sample
pg/sample
pog/sample
pg/sample
pg/sample
pg/sample
pg/sample
pg/sample
pg/sample
pg/sample
pg/sample
pg/sample
pog/sample
pg/sample
pg/sample
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Source: BH 2

Blank Values
BH Capture FH/BH
Client ID: Filter MDL Soln. MDL Rinse MDL
5% HNOs/ 5% HNO3/ 10% 0.1 N HNO,

Filter MDL 10% H,0, H,O,MDL 0.1 NHNO; MDL
Analyte < yg/sample pg/sample < yg/sample yg/sample < pg/sample yg/sample
Aluminum 95.7 3.75 6.36 150 < MDL 3.75
Antimony < MDL 125 < MDL 0.500 < MDL 1.25
Arsenic 3.58 1.75 < MDL 0.700 < MDL 1.75
Barium 0.917 0.125 0.586 0.050 0.282 0.125
Beryllium < MDL 0.050 < MDL 0.020 < MDL 0.050
Cadmium 0.358 0.100 < MDL 0.040 < MDL 0.100
Chromium 0.934 0.200 0.377 0.080 < MDL 0.200
Cobalt < MDL 0.125 < MDL 0.050 < MDL 0.125
Copper < MDL 1.25 1.91 0.500 < MDL 1.25
Lead < MDL 1.25 0.814 0.500 1.57 1.25
Manganese 1.27 0.075 0.2560 0.030 0.077 0.075
Nickel < MDL 0.750 < MDL 0.300 < MDL 0.750
Phosphorus 13.8 5.00 < MDL 2.00 < MDL 5.00
Selenium < MDL 3.75 < MDL 150 < MDL 3.75
Silver < MDL 0.500 < MDL 0.200 < MDL 0.500
Thallium < MDL 250 < MDL 1.00 < MDL 2.50
Vanadium < MDL 0.250 < MDL 0.100 < MDL 0.250
Zinc 2.33 0.750 0.541 0.300 < MDL 0.750
Lab ID: 20-S2357 20-S2358 20-S2356
Sample Vol, ml 250 250 100
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Columbia Steel Casting Method 29 Metals Blank Calculations Run: 1
BH 2
12/10-11/2020 | 1 i v \% VI VII VI
Sample* Blank* Blank* Sample* Blank* BH Blank* BH Blank* Allowable
FH FH FH BH BH Corrected Corrected BH
Species Wash+Filter Wash, ug Filter, ug Cap.Sol. Cap.Sol. Cap.Sol. Wash, pg Blank, pg Species
Volume(ml) 100 100 N/A 100 pg/mL 200 100
Al 122.000 < 3.7500 95.700 35.100 0.0254 5.088 < 3.7500 5.088 Aluminum
Sh < 1.250 < 1.2500 < 1.250 1.040 < 0.0020 < 0.400 < 1.2500 0.000 Antimony
As 3.050 < 1.7500 3.580 < 0.700 < 0.0028 < 0.560 < 1.7500 0.000 Arsenic
Ba 2.180 0.2820 0.917 1.440 0.0023 0.469 0.2820 0.751 Barium
Be < 0.050 < 0.0500 < 0.050 < 0.020 < 0.0001 < 0.016 < 0.0500 0.000 Beryllium
Cd 0.486 < 0.1000 0.358 < 0.040 < 0.0002 < 0.032 < 0.1000 0.000 Cadmium
Cr 2.820 < 0.2000 0.934 0.783 0.0015 0.302 < 0.2000 0.302 Chromium
Co < 0.125 < 0.1250 < 0.125 0.778 < 0.0002 < 0.040 < 0.1250 0.000 Cobalt
Cu 3.430 < 1.2500 < 1.250 5.470 0.0076 1528 < 1.2500 1.528 Copper
Pb 1.880 1.5700 < 1.250 1.170 0.0033 0.651 1.5700 2.221 Lead
Mn 150.000 0.0770 1.270 3.410 0.0010 0.205 0.0770 0.282 Manganese
Ni 0.922 < 0.7500 < 0.750 0.428 < 0.0012 < 0.240 < 0.7500 0.000 Nickel
P 12.600 < 5.0000 13.800 < 2.000 < 0.0080 < 1.600 < 5.0000 0.000 Phosphorus
Se < 3.750 < 3.7500 < 3.750 < 1.500 < 0.0060 < 1.200 < 3.7500 0.000 Selenium
Ag < 0.500 < 0.5000 < 0.500 < 0.200 < 0.0008 < 0.160 < 0.5000 0.000 Silver
Tl < 2500 < 2.5000 < 2500 < 1.000 < 0.0040 < 0.800 < 2.5000 0.000 Thallium
V < 0.250 < 0.2500 < 0.250 < 0.100 < 0.0004 < 0.080 < 0.2500 0.000 Vanadium
Zn 9.290 < 0.7500 2.330 5.360 0.0022 0.433 < 0.7500 0.433 Zinc

Lab ID: 20-S2359  20-S2356  20-S2357 20-S2360  20-S2358
Content:  0.INHNO,  0.INHNO; 0.INHNO;  5%HNOs  5%HNOs  5%HNOy  0.INHNO;

FH Filter & Probe Rinse 10%H,0, 10%H,0, 10%H,0,

100ml 0.1N HNO; rinse BH Imps 1&2
Same as BH 100ml .1N HNO; rinse Same as FH
Blank Wash 200ml 5%HNO4/10%H,0, reagent Blank Wash

Blanks are prorated to reflect 100ml for HNO5; and 200ml for HNO4/H,O,

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.
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SLR220430

BH 2 Method 29 Metals Blank Calculations
12/10-11/2020

X Xl Xl X1 XV XV
Allowable FH Blank 5% of FH Lessor of Greater of FH
FH Corrected Sample, ug Xlor XIl  Aor Xl Net
Species Blank, pg ug Sample, pg Species
Al' 95.700 95.700 6.100 6.100 11.63 26.300 Aluminum’
Sh 0.000 0.000 < 0.063 0.000 11.63 < 1.250 Antimony
As 3.580 3.580 0.153 0.153 11.63 -0.530 Arsenic
Ba 1.199 1.199 0.109 0.109 11.63 0.981 Barium
Be 0.000 0.000 < 0.003 0.000 11.63 < 0.050 Beryllium
Cd 0.358 0.358 0.024 0.024 11.63 0.128 Cadmium
Cr 0.934 0.934 0.141 0.141 11.63 1.886 Chromium
Co 0.000 0.000 < 0.006 0.000 11.63 < 0.125 Cobalt
Cu 0.000 0.000 0.172 0.000 11.63 3.430 Copper
Pb 1.570 1.570 0.094 0.094 11.63 0.310 Lead
Mn 1.347 1.347 7.500 1.347 11.63 148.653 Manganese
Ni 0.000 0.000 0.046 0.000 11.63 0.922 Nickel
P 11.630 13.800 0.630 0.630 11.63 0.970 Phosphorus
Se 0.000 0.000 < 0.188 0.000 11.63 < 3.750 Selenium
Ag 0.000 0.000 < 0.025 0.000 11.63 < 0.500 Silver
TI 0.000 0.000 < 0.125 0.000 11.63 < 2.500 Thallium
Vv 0.000 0.000 < 0.013 0.000 11.63 < 0.250 Vanadium
Zn 2.330 2.330 0.465 0.465 11.63 6.960 Zinc

T The value shown for "allowable FH blank" for aluminum is the actual filter blank mass, not the max allowable blank as calculated by Method 29.

Allowable FH Blank Calculation:

A = (area of filter, sq. in.)*(1.4 pg/sg.in.)= pg A= 11.63 pg

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

2020 Columbia Steel Casting Co., Inc.

Run: 1

20f3
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BH 2 Method 29 Metals Blank Calculations Run: 1
12/10-11/2020

XVI XVII XVIII XIX XX XXI XXI11 XX
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug  XVII or XVIILug or XIX Net Net  Total Net
Species Blank, pg Sample, g Sample, pg Sample, pg Species
Al 1.755 5.088 1.755 1.755 1.755 33.345 26.300 59.645 Aluminum
Sh 0.000 0.000 0.052 0.000 1.000 1.040 < 1.250 < 2.290 Antimony
As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 0.000 < 0.700 Arsenic
Ba 0.751 0.751 0.072 0.072 1.000 0.689 0.981 1.670 Barium
Be 0.000 0.000 < 0.001 0.000 1.000 < 0.020 < 0.050 < 0.070 Beryllium
Cd 0.000 0.000 < 0.002 0.000 1.000 < 0.040 0.128 < 0.168 Cadmium
Cr 0.302 0.302 0.039 0.039 1.000 0.481 1.886 2.367 Chromium
Co 0.000 0.000 0.039 0.000 1.000 0.778 < 0.125 < 0.903 Cobalt
Cu 1.000 1.528 0.274 0.274 1.000 4.470 3.430 7.900 Copper
Pb 1.000 2.221 0.059 0.059 1.000 0.170 0.310 0.480 Lead
Mn 0.282 0.282 0.171 0.171 1.000 3.128 148.653 151.781 Manganese
Ni 0.000 0.000 0.021 0.000 1.000 0.428 0.922 1.350 Nickel
P 0.000 0.000 < 0.100 0.000 1.000 < 2.000 0.970 < 2.970 Phosphorus
Se 0.000 0.000 < 0.075 0.000 1.000 < 1.500 < 3.750 < 5.250 Selenium
Ag 0.000 0.000 < 0.010 0.000 1.000 < 0.200 < 0.500 < 0.700 Silver
TI 0.000 0.000 < 0.050 0.000 1.000 < 1.000 < 2.500 < 3.500 Thallium
Vv 0.000 0.000 < 0.005 0.000 1.000 < 0.100 < 0.250 < 0.350 Vanadium
Zn 0.433 0.433 0.268 0.268 1.000 4,927 6.960 11.887 Zinc

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00ug, use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.
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Columbia Steel Casting
BH 2
12/14-15/2020 | 1

Sample* Blank*
FH FH
Species Wash+Filter Wash, ug
Volume(ml) 100 100
Al 182.000 < 3.7500
Sh < 1.250 < 1.2500 <
As 5.240 < 1.7500
Ba 3.420 0.2820
Be < 0.050 < 0.0500 <
Cd 0434 < 0.1000
Cr 2,940 < 0.2000
Co < 0.125 < 0.1250 <
Cu 3410 < 1.2500 <
Pb 2.460 1.5700 <
Mn 137.000 0.0770
Ni 0.991 < 0.7500 <
P 15.600 < 5.0000
Se 6.040 < 3.7500 <
Ag < 0.500 < 0.5000 <
Tl < 2500 < 2.5000 <
V < 0.250 < 0.2500 <
Zn 16.700 < 0.7500
Lab: 20-S2361 20-S2356
Content: 0.INHNO; 0.INHNO;

FH Filter & Probe Rinse

100ml 0.1N HNO; rinse
Same as BH
Blank Wash

Blanks are prorated to reflect 100ml for HNO5; and 200ml for HNO4/H,O,

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a ""<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.

i
Blank*
FH
Filter, ug
N/A
95.700
1.250
3.580
0.917
0.050
0.358
0.934
0.125
1.250
1.250
1.270
0.750
13.800
3.750
0.500
2.500
0.250
2.330
20-S2357
0.INHNO;

ANNNNA

Method 29 Metals Blank Calculations

v \Y Vi VI
Sample* Blank* BH Blank* BH Blank*
BH BH Corrected Corrected
Cap.Sol. Cap.Sol. Cap.Sol. Wash, ug
100 pg/mL 200 100
24.400 0.0254 5.088 < 3.7500
0.500 < 0.0020 < 0.400 < 1.2500
0.700 < 0.0028 < 0.560 < 1.7500
2.010 0.0023 0.469 0.2820
0.020 < 0.0001 < 0.016 < 0.0500
0.040 < 0.0002 < 0.032 < 0.1000
0.688 0.0015 0.302 < 0.2000
0.629 < 0.0002 < 0.040 < 0.1250
2.970 0.0076 1528 < 1.2500
0.681 0.0033 0.651 1.5700
3.560 0.0010 0.205 0.0770
0.666 < 0.0012 < 0.240 < 0.7500
2.000 < 0.0080 < 1.600 < 5.0000
1.500 < 0.0060 < 1.200 < 3.7500
0.200 < 0.0008 < 0.160 < 0.5000
1.000 < 0.0040 < 0.800 < 2.5000
0.100 < 0.0004 < 0.080 < 0.2500
6.530 0.0022 0.433 < 0.7500
20-S2362  20-S2358
5%HNOs/  5%HNO,/ 5%HNO,/ 0.INHNO;
10%H,0, 10%H,0, 10%H,0,
BH Imps 1&2
100ml .1N HNO; rinse Same as FH
200ml 5%HNO4/10%H,0, reagent Blank Wash

Run: 2

VI

Allowable

BH

Blank, pg Species

5.088 Aluminum
0.000 Antimony
0.000 Arsenic
0.751 Barium
0.000 Beryllium
0.000 Cadmium
0.302 Chromium
0.000 Cobalt
1.528 Copper
2.221 Lead

0.282 Manganese
0.000 Nickel
0.000 Phosphorus
0.000 Selenium
0.000 Silver
0.000 Thallium
0.000 Vanadium
0.433 Zinc

1lof3
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BH 2 Method 29 Metals Blank Calculations Run: 2 20f3
12/14-15/2020

X Xl Xl X111 A\ XV
Allowable FH Blank 5% of FH Lessor of Greater of FH
FH Corrected Sample, ug Xlor Xl  Aor Xl Net
Species Blank, pug ug Sample, Bg Species
Al' 95.700 95.700 9.100 9.100 11.63 86.300 Aluminum’
Sh 0.000 0.000 < 0.063 0.000 11.63 < 1.250 Antimony
As 3.580 3.580 0.262 0.262 11.63 1.660 Arsenic
Ba 1.199 1.199 0.171 0.171 11.63 2.221 Barium
Be 0.000 0.000 < 0.003 0.000 11.63 < 0.050 Beryllium
Cd 0.358 0.358 0.022 0.022 11.63 0.076 Cadmium
Cr 0.934 0.934 0.147 0.147 11.63 2.006 Chromium
Co 0.000 0.000 < 0.006 0.000 11.63 < 0.125 Cobalt
Cu 0.000 0.000 0.171 0.000 11.63 3.410 Copper
Pb 1.570 1.570 0.123 0.123 11.63 0.890 Lead
Mn 1.347 1.347 6.850 1.347 11.63 135.653 Manganese
Ni 0.000 0.000 0.050 0.000 11.63 0.991 Nickel
P 11.630 13.800 0.780 0.780 11.63 3.970 Phosphorus
Se 0.000 0.000 0.302 0.000 11.63 6.040 Selenium
Ag 0.000 0.000 < 0.025 0.000 11.63 < 0.500 Silver
TI 0.000 0.000 < 0.125 0.000 11.63 < 2.500 Thallium
Vv 0.000 0.000 < 0.013 0.000 11.63 < 0.250 Vanadium

Zn 2.330 2.330 0.835 0.835 11.63 14.370 Zinc

T The value shown for "allowable FH blank" for aluminum is the actual filter blank mass, not the max allowable blank as calculated by Method 29.
Allowable FH Blank Calculation:

A = (area of filter, sq. in.)*(1.4 pg/sg.in.)= pg A= 11.63 pg

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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BH 2 Method 29 Metals Blank Calculations Run: 2
12/14-15/2020
XVI XVII XVIII XIX XX XXI1 XXI11 XX
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug XVIIor XVl 1pg or XIX Net Net Total Net
Species Blank, pg Sample, pg Sample, pg  Sample, pg Species
Al 1.220 5.088 1.220 1.220 1.220 23.180 86.300 109.480 Aluminum
Sh 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Antimony
As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 1.660 < 2.360 Arsenic
Ba 0.751 0.751 0.101 0.101 1.000 1.259 2.221 3.480 Barium
Be 0.000 0.000 < 0.001 0.000 1.000 < 0.020 < 0.050 < 0.070 Beryllium
Cd 0.000 0.000 < 0.002 0.000 1.000 < 0.040 0.076 < 0.116 Cadmium
Cr 0.302 0.302 0.034 0.034 1.000 0.386 2.006 2.392 Chromium
Co 0.000 0.000 0.031 0.000 1.000 0.629 < 0.125 < 0.754 Cobalt
Cu 1.000 1.528 0.149 0.149 1.000 1.970 3.410 5.380 Copper
Pb 1.000 2.221 0.034 0.034 1.000 0.000 0.890 0.890 Lead
Mn 0.282 0.282 0.178 0.178 1.000 3.278 135.653 138.931 Manganese
Ni 0.000 0.000 0.033 0.000 1.000 0.666 0.991 1.657 Nickel
P 0.000 0.000 < 0.100 0.000 1.000 < 2.000 3.970 < 5.970 Phosphorus
Se 0.000 0.000 < 0.075 0.000 1.000 < 1.500 6.040 < 7.540 Selenium
Ag 0.000 0.000 < 0.010 0.000 1.000 < 0.200 < 0.500 < 0.700 Silver
Tl 0.000 0.000 < 0.050 0.000 1.000 < 1.000 < 2.500 < 3.500 Thallium
Vv 0.000 0.000 < 0.005 0.000 1.000 < 0.100 < 0.250 < 0.350 Vanadium
Zn 0.433 0.433 0.327 0.327 1.000 6.097 14.370 20.467 Zinc

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00ug, use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.

30f3

152



Columbia Steel Casting
BH 2
12/15-16/2020 |

Sample*

FH

Species Wash+Filter
Volume(ml) 100
Al 115.000
Sh < 1.250
As 3.060
Ba 1.480
Be < 0.050
Cd 0.292
Cr 2.310
Co < 0.125
Cu 3.050
Pb 1.440
Mn 104.000
Ni 0.772
P 13.800
Se < 3.750
Ag < 0.500
Tl < 2.500
V < 0.250
Zn 11.900
Lab: 20-S2363

Content: 0.INHNO;

TARVAN

NNNNNA

NNNNNANNA

1]
Blank*
FH
Wash, ug
100
3.7500
1.2500 <
1.7500
0.2820
0.0500 <
0.1000
0.2000
0.1250 <
1.2500 <
1.5700 <
0.0770
0.7500 <
5.0000
3.7500 <
0.5000 <
2.5000 <
0.2500 <
0.7500
20-S2356
0.INHNO;

FH Filter & Probe Rinse
100ml 0.1N HNO; rinse

Blanks are prorated to reflect 200ml for HNO; and 200ml for HNO,/H,0O,

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

Same as BH
Blank Wash

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430

2020 Columbia Steel Casting Co., Inc.

i
Blank*
FH
Filter, ug
N/A
95.700
1.250
3.580
0.917
0.050
0.358
0.934
0.125
1.250
1.250
1.270
0.750
13.800
3.750
0.500
2.500
0.250
2.330
20-S2357
0.INHNO;

ANNNNA

Method 29 Metals Blank Calculations

v V
Sample* Blank*
BH BH
Cap.Sol. Cap.Sol.
100 pg/mL
39.900 0.0254
0.742 < 0.0020
0.700 <  0.0028
0.976 0.0023
0.020 <  0.0001
0.040 <  0.0002
0.600 0.0015
0.050 <  0.0002
3.260 0.0076
0.823 0.0033
2.260 0.0010
0.352 < 0.0012
2.000 <  0.0080
1.500 <  0.0060
0.200 <  0.0008
1.000 <  0.0040
0.100 <  0.0004
9.370 0.0022
20-S2364  20-S2358
5%HNO,/ 5%HNO,/
10%H,0, 10%H,0,
BH Imps 1&2

100ml .1N HNO; rinse
200ml 5%HNO4/10%H,0, reagent

ANNNNNNA

VI
BH Blank*
Corrected
Cap.Sol.
200
5.088 <
0.400 <
0.560 <
0.469
0.016 <
0.032 <
0.302 <
0.040 <
1.528 <
0.651
0.205
0.240 <
1.600 <
1.200 <
0.160 <
0.800 <
0.080 <
0.433 <

5%HNO,/
10%H,0,

VII

BH Blank*
Corrected
Wash, ug
100
3.7500
1.2500
1.7500
0.2820
0.0500
0.1000
0.2000
0.1250
1.2500
1.5700
0.0770
0.7500
5.0000
3.7500
0.5000
2.5000
0.2500
0.7500

0.1INHNO;

Same as FH
Blank Wash

Run: 3

VI

Allowable

BH

Blank, g Species

5.088 Aluminum
0.000 Antimony
0.000 Arsenic
0.751 Barium
0.000 Beryllium
0.000 Cadmium
0.302 Chromium
0.000 Cobalt
1.528 Copper
2.221 Lead

0.282 Manganese
0.000 Nickel
0.000 Phosphorus
0.000 Selenium
0.000 Silver
0.000 Thallium
0.000 Vanadium
0.433 Zinc
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BH 2 Method 29 Metals Blank Calculations Run: 3 20f3
12/15-16/2020

X Xl Xl X111 X1V XV
Allowable FH Blank 5% of FH Lessor of Greater of FH
FH Corrected Sample, ug Xlor Xl  Aor Xl Net
Species Blank, pg ug Sample, ng Species
Al' 95.700 95.700 5.750 5.750 11.63 19.300 Aluminum’
Sh 0.000 0.000 < 0.063 0.000 11.63 < 1.250 Antimony
As 3.580 3.580 0.153 0.153 11.63 -0.520 Arsenic
Ba 1.199 1.199 0.074 0.074 11.63 0.281 Barium
Be 0.000 0.000 < 0.003 0.000 11.63 < 0.050 Beryllium
Cd 0.358 0.358 0.015 0.015 11.63 -0.066 Cadmium
Cr 0.934 0.934 0.116 0.116 11.63 1.376 Chromium
Co 0.000 0.000 < 0.006 0.000 11.63 < 0.125 Cobalt
Cu 0.000 0.000 0.153 0.000 11.63 3.050 Copper
Pb 1.570 1.570 0.072 0.072 11.63 -0.130 Lead
Mn 1.347 1.347 5.200 1.347 11.63 102.653 Manganese
Ni 0.000 0.000 0.039 0.000 11.63 0.772 Nickel
P 11.630 13.800 0.690 0.690 11.63 2.170 Phosphorus
Se 0.000 0.000 < 0.188 0.000 11.63 < 3.750 Selenium
Ag 0.000 0.000 < 0.025 0.000 11.63 < 0.500 Silver
TI 0.000 0.000 < 0.125 0.000 11.63 < 2.500 Thallium
Vv 0.000 0.000 < 0.013 0.000 11.63 < 0.250 Vanadium
Zn 2.330 2.330 0.595 0.595 11.63 9.570 Zinc

t The value shown for "allowable FH blank" for aluminum is the actual filter blank mass, not the max allowable blank as calculated by Method 29.
Allowable FH Blank Calculation:

A = (area of filter, sqg. in.)*(1.4 pg/sqg.in.)= ug A= 11.63 pg

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
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BH 2 Method 29 Metals Blank Calculations Run: 3
12/15-16/2020
XVI XVII XVII XIX XX XX1 XX XX
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug  xviior xviil 1ug or XIX Net Net Total Net
Species Blank, pg Sample, pg Sample, pg  Sample, pg Species
Al 1.995 5.088 1.995 1.995 1.995 37.905 19.300 57.205 Aluminum
Sh 0.000 0.000 0.037 0.000 1.000 0.742 < 1.250 < 1.992 Antimony
As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 0.000 < 0.700 Arsenic
Ba 0.751 0.751 0.049 0.049 1.000 0.225 0.281 0.506 Barium
Be 0.000 0.000 < 0.001 0.000 1.000 < 0.020 < 0.050 < 0.070 Beryllium
Cd 0.000 0.000 < 0.002 0.000 1.000 < 0.040 0.000 < 0.040 Cadmium
Cr 0.302 0.302 0.030 0.030 1.000 0.298 1.376 1.674 Chromium
Co 0.000 0.000 < 0.003 0.000 1.000 < 0.050 < 0.125 < 0.175 Cobalt
Cu 1.000 1.528 0.163 0.163 1.000 2.260 3.050 5.310 Copper
Pb 1.000 2.221 0.041 0.041 1.000 0.000 0.000 0.000 Lead
Mn 0.282 0.282 0.113 0.113 1.000 1.978 102.653 104.631 Manganese
Ni 0.000 0.000 0.018 0.000 1.000 0.352 0.772 1.124 Nickel
P 0.000 0.000 < 0.100 0.000 1.000 < 2.000 2.170 < 4.170 Phosphorus
Se 0.000 0.000 < 0.075 0.000 1.000 < 1.500 < 3.750 < 5.250 Selenium
Ag 0.000 0.000 < 0.010 0.000 1.000 < 0.200 < 0.500 < 0.700 Silver
TI 0.000 0.000 < 0.050 0.000 1.000 < 1.000 < 2.500 < 3.500 Thallium
Vv 0.000 0.000 < 0.005 0.000 1.000 < 0.100 < 0.250 < 0.350 Vanadium
Zn 0.433 0.433 0.469 0.433 1.000 8.937 9.570 18.507 Zinc

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00ug, use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.
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EPA Method 29
Gas Stream Characteristics
Test Summary

Client: Columbia Steel Casting
Source: BH 2
Location: Portland, Oregon

Run 1 2 3
Run Start Date 12/10/2020 | 12/14/2020 | 12/15/2020
Run Start Time 22:20 22:18 22:02
Run End Date 12/11/2020 | 12/15/2020 | 12/16/2020
Run End Time 5:10 2:55 4:13
Duration, min. 373 241 335 Average
Barometric Pressure, ""Hg 30.09 30.27 30.18 30.18
Nozzle Dia., in. 0.1930 0.2613 0.2613 0.2386
Isokinetic Average, % 101.0 101.1 99.7 100.6
Sample Volume, dscf 200.768 224.264 347.947 257.660
Sample Volume, dscm 5.685 6.350 9.853 7.296
Stack Diameter, in. 46.50 46.50 46.50 46.50
Stack Area, sq.ft. 11.793 11.793 11.793 11.793
CO, %vd 0.13 0.13 0.00 0.09
O, %vd 20.76 20.77 20.65 20.73
Static Press., ""H,0 0.95 0.95 0.95 0.95
H,0 %v 1.10 1.12 1.17 1.13
Wet Molecular Weight, Ib/Ib-mole 28.73 28.73 28.70 28.72
Velocity, FPS 44.00 40.99 47.45 44.15
ADCFM 30,791.0 28,678.9 33,181.9 30,883.9
ACFM 31,1335 29,003.7 33,574.7 31,237.3
DSCFM 30,944.3 29,158.8 32,991.7 31,031.6
Stack Temperature, °F 69.6 66.6 76.9 71.0
Production Data | Tons steel melted/hour 4.96 4.30 6.21 5.20

SLR220430
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Columbia Steel Casting Test: M29
BH 2
Metals Results Summary
Run 1
Total FH Net BH Net
Tb/ton steel Tb/ton steel Tb/ton steel
Species Ug pg/dscm Ib/hr melted Ug pg/dscm Ib/hr melted Ug pg/dscm Ib/hr melted
Aluminum 59.645 10.492 1.22E-03 2.45E-04 26.300 4.626 5.36E-04 1.08E-04 33.345 5.865 6.80E-04 1.37E-04
Antimony < 2.290( < 0.403[ <  4.67E-05| < 9.41E-06|< 1.250] < 0.220( < 2.55E-05 <  5.14E-06 1.040 0.183 2.12E-05 4.28E-06
Arsenic < 0.700( < 0.123| < 1.43E-05| < 2.88E-06 0.000 0.000 0.00E+00 0.00E+00| < 0.700| < 0.123[ < 1.43E-05( < 2.88E-06
Barium 1.670 0.294 3.40E-05 6.86E-06 0.981 0.173 2.00E-05 4.03E-06 0.689 0.121 1.40E-05 2.83E-06
Beryllium < 0.070( < 0.012| < 1.43E-06| < 2.88E-07|< 0.050( < 0.009] < 1.02E-06( < 2.05E-07( < 0.020( < 0.004[ < 4.08E-07| < 8.23E-08
Cadmium < 0.168| < 0.030| <  3.43E-06| < 6.91E-07 0.128 0.023 2.61E-06 5.26E-07| < 0.040] < 0.007({ < 8.16E-07| < 1.65E-07
Chromium 2.367 0.416 4.83E-05 9.73E-06 1.886 0.332 3.85E-05 7.75E-06 0.481 0.085 9.81E-06 1.98E-06
Cobalt < 0.903| < 0.159| <  1.84E-05| < 3.71E-06|< 0.125] < 0.022 < 2.55E-06 < 5.14E-07 0.778 0.137 1.59E-05 3.20E-06
Copper 7.900 1.390 1.61E-04 3.25E-05 3.430 0.603 6.99E-05 1.41E-05 4.470 0.786 9.11E-05 1.84E-05
Lead 0.480 0.084 9.79E-06 1.97E-06 0.310 0.055 6.32E-06 1.27E-06 0.170 0.030 3.47E-06 6.99E-07
Manganese 151.781 26.699 3.09E-03 6.24E-04 148.653 26.148 3.03E-03 6.11E-04 3.128 0.550 6.38E-05 1.29E-05
Nickel 1.350 0.237 2.75E-05 5.55E-06 0.922 0.162 1.88E-05 3.79E-06 0.428 0.075 8.73E-06 1.76E-06
Phosphorus |< 2.970( < 0.522| < 6.06E-05| < 1.22E-05 0.970 0.171 1.98E-05 3.99E-06| < 2.000| < 0.352| < 4.08E-05( < 8.22E-06
Selenium < 5.250( < 0.923| < 1.07E-04| <  2.16E-05|< 3.750( < 0.660| < 7.65E-05( < 1.54E-05[ < 1.500{ < 0.264| < 3.06E-05| < 6.17E-06
Silver < 0.700( < 0.123| < 1.43E-05| < 2.88E-06|< 0.500( < 0.088] < 1.02E-05( < 2.06E-06( < 0.200{ < 0.035| < 4.08E-06| < 8.22E-07
Thallium < 3.500( < 0.616| <  7.14E-05| < 1.44E-05|< 2.500( < 0.440] < 5.10E-05( < 1.03E-05[ < 1.000{ < 0.176| < 2.04E-05| < 4.11E-06
Vanadium < 0.350( < 0.062| <  7.14E-06| < 1.44E-06|< 0.250( < 0.044] < 5.10E-06( < 1.03E-06( < 0.100{ < 0.018| < 2.04E-06| < 4.11E-07
Zinc 11.887 2.091 2.42E-04 4.89E-05 6.960 1.224 1.42E-04 2.86E-05 4.927 0.867 1.00E-04 2.03E-05
TSM < b518E-03 < 1.04E-03
Run 2
Total FH Net BH Net
Tb/ton steel Tb/ton steel Tb/ton steel

Species ug pg/dscm Ib/hr melted ug pg/dscm Ib/hr melted ug pg/dscm Ib/hr melted
Aluminum 109.480 17.241 1.88E-03 4.38E-04 86.300 13.591 1.48E-03 3.45E-04 23.180 3.650 3.99E-04 9.27E-05
Antimony < 1.750] < 0.276[ <  3.01E-05| <  7.00E-06|< 1.250] < 0.197] < 2.15E-05[ < 5.00E-06( < 0.500( < 0.079| < 8.60E-06| < 2.00E-06
Arsenic < 2.360| < 0.372| < 4.06E-05[ <  9.44E-06 1.660 0.261 2.86E-05 6.64E-06| < 0.700( < 0.110| < 1.20E-05| < 2.80E-06
Barium 3.480 0.548 5.99E-05 1.39E-05 2221 0.350 3.82E-05 8.88E-06 1.259 0.198 2.17E-05 5.04E-06
Beryllium < 0.070( < 0.011f < 1.20E-06| < 2.80E-07|< 0.050] < 0.008] < 8.60E-07( < 2.00E-07| < 0.020 < 0.003| < 3.44E-07| < 8.00E-08
Cadmium < 0.116] < 0.018[ <  2.00E-06| <  4.64E-07 0.076 0.012 1.31E-06 3.04E-07| < 0.040] < 0.006f < 6.88E-07( < 1.60E-07
Chromium 2.392 0.377 4.11E-05 9.57E-06 2.006 0.316 3.45E-05 8.02E-06 0.386 0.061 6.64E-06 1.54E-06
Cobalt < 0.754| < 0.119] < 1.30E-05[ < 3.02E-06|< 0.125] < 0.020| < 2.15E-06| <  5.00E-07 0.629 0.099 1.08E-05 2.52E-06
Copper 5.380 0.847 9.25E-05 2.15E-05 3.410 0.537 5.87E-05 1.36E-05 1.970 0.310 3.39E-05 7.88E-06
Lead 0.890 0.140 1.53E-05 3.56E-06 0.890 0.140 1.53E-05 3.56E-06 0.000 0.000 0.00E+00 0.00E+00
Manganese 138.931 21.879 2.39E-03 5.56E-04 135.653 21.363 2.33E-03 5.43E-04 3.278 0.516 5.64E-05 1.31E-05
Nickel 1.657 0.261 2.85E-05 6.63E-06 0.991 0.156 1.70E-05 3.96E-06 0.666 0.105 1.15E-05 2.66E-06
Phosphorus < 5.970| < 0.940| < 1.03E-04[ < 2.39E-05 3.970 0.625 6.83E-05 1.59E-05[ < 2.000| < 0.315( < 3.44E-05 8.00E-06
Selenium < 7.540] < 1.187| <  1.30E-04 < 3.02E-05 6.040 0.951 1.04E-04 2.42E-05| < 1.500 < 0.236| < 2.58E-05 6.00E-06
Silver < 0.700| < 0.110|) <  1.20E-05[ <  2.80E-06|< 0.500( < 0.079] < 8.60E-06] < 2.00E-06| < 0.200 < 0.031| < 3.44E-06 8.00E-07
Thallium < 3.500| < 0.551) <  6.02E-05[ <  1.40E-05|< 2.500] < 0.394| < 4.30E-05| < 1.00E-05| < 1.000( < 0.157| < 1.72E-05 4.00E-06
Vanadium |< 0.350| < 0.055| < 6.02E-06 <  1.40E-06|< 0.250| < 0.039| < 4.30E-06] < 1.00E-06| < 0.100 < 0.016| < 1.72E-06 4.00E-07
Zinc 20.467 3.223 3.52E-04 8.19E-05 14.370 2.263 2.47E-04 5.75E-05 6.097 0.960 1.05E-04 2.44E-05
TSM < b5.26E-03 < 1.22E-03
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Columbia Steel Casting Test: M29
BH 2
Metals Results Summary
Run 3
Total FH Net BH Net
Tb/ton steel Tb/ton steel Tb/ton steel
Species ug pg/dscm Ib/hr melted ug pg/dscm Ib/hr melted ug pg/dscm Ib/hr melted
Aluminum 57.205 5.806 7.17E-04 1.16E-04 19.300 1.959 2.42E-04 3.90E-05 37.905 3.847 4.75E-04 7.66E-05
Antimony < 1.992 < 0.202) <  2.50E-05[ <  4.02E-06|< 1.250( < 0.127( < 1.57E-05[ < 2.52E-06 0.742 0.075 9.31E-06 1.50E-06
Arsenic < 0.700| < 0.071{ < 8.78E-06| < 1.41E-06 0.000 0.000 0.00E+00 0.00E+00| < 0.700| < 0.071| < 8.78E-06 1.41E-06
Barium 0.506 0.051 6.35E-06 1.02E-06 0.281 0.029 3.52E-06 5.67E-07 0.225 0.023 2.82E-06 4.54E-07
Beryllium < 0.070 < 0.007) < 8.78E-07 < 1.41E-07|< 0.050| < 0.005( < 6.27E-07| < 1.01E-07| < 0.020] < 0.002| < 251E-07 4.04E-08
Cadmium < 0.040( < 0.004| < 5.02E-07| <  8.08E-08 0.000 0.000 0.00E+00 0.00E+00| < 0.040| < 0.004| < 5.02E-07 8.08E-08
Chromium 1.674 0.170 2.10E-05 3.38E-06 1.376 0.140 1.73E-05 2.78E-06 0.298 0.030 3.74E-06 6.02E-07
Cobalt < 0.175| < 0.018| <  2.20E-06[ < 3.53E-07|< 0.125( < 0.013| < 1.57E-06] < 252E-07| < 0.050( < 0.005| < 6.27E-07 1.01E-07
Copper 5.310 0.539 6.66E-05 1.07E-05 3.050 0.310 3.83E-05 6.16E-06 2.260 0.229 2.83E-05 4.56E-06
Lead 0.000 0.000 0.00E+00 0.00E+00 0.000 0.000 0.00E+00 0.00E+00 0.000 0.000 0.00E+00 0.00E+00
Manganese 104.631 10.619 1.31E-03 2.11E-04 102.653 10.418 1.29E-03 2.07E-04 1.978 0.201 2.48E-05 3.99E-06
Nickel 1.124 0.114 1.41E-05 2.27E-06 0.772 0.078 9.68E-06 1.56E-06 0.352 0.036 4.42E-06 7.11E-07
Phosphorus < 4.170| < 0.423( < 5.23E-05| < 8.42E-06 2.170 0.220 2.72E-05 4.38E-06] < 2.000] < 0.203| < 2.51E-05 4.04E-06
Selenium < 5.250| < 0.533| <  6.58E-05[ <  1.06E-05|< 3.750| < 0.381| < 4.70E-05| < 7.57E-06| < 1.500( < 0.152| < 1.88E-05 3.03E-06
Silver < 0.700| < 0.071) < 8.78E-06 < 1.41E-06|< 0.500] < 0.051| < 6.27E-06] < 1.01E-06| < 0.200 < 0.020| < 2.51E-06 4.04E-07
Thallium < 3.500| < 0.355| < 4.39E-05[ <  7.07E-06|< 2.500] < 0.254| < 3.14E-05| < 5.05E-06| < 1.000 < 0.101| < 1.25E-05 2.02E-06
Vanadium |< 0.350| < 0.036) <  4.39E-06 <  7.07E-07|< 0.250| < 0.025| < 3.14E-06| < 5.05E-07| < 0.100( < 0.010| < 1.25E-06 2.02E-07
Zinc 18.507 1.878 2.32E-04 3.74E-05 9.570 0.971 1.20E-04 1.93E-05 8.937 0.907 1.12E-04 1.80E-05
TSM < 258E-03 < 4.16E-04
Mean Runs 1-3
Total FH Net BH Net
Tb/ton steel Tb/ton steel Tb/ton steel

Species Hg pg/dscm Ib/hr melted Hg pg/dscm Ib/hr melted Ug pg/dscm Ib/hr melted
Aluminum 75.443 11.179 1.27E-03 2.66E-04 43.967 6.725 7.54E-04 1.64E-04 31.477 4.454 5.18E-04 1.02E-04
Antimony < 2.011| < 0.294| < 3.39E-05[ <  6.81E-06|< 1.250( < 0.181] < 2.09E-05| < 4.22E-06|<  0.761 < 0.112| < 1.30E-05 2.59E-06
Arsenic < 1.253| < 0.189( <  2.12E-05| <  4.58E-06 0.553 0.087 9.52E-06 2.21E-06(<  0.700 < 0.101{ < 1.17E-05 2.36E-06
Barium 1.885 0.298 3.34E-05 7.27E-06 1.161 0.184 2.06E-05 4.49E-06 0.724 0.114 1.28E-05 2.77E-06
Beryllium < 0.070 < 0.010| < 1.17E-06( < 2.36E-07|< 0.050| < 0.007( < 8.35E-07| < 1.69E-07|<  0.020] < 0.003| < 3.34E-07 6.76E-08
Cadmium < 0.108] < 0.017({< 197E-06| < 4.12E-07 0.068 0.011 1.31E-06 277E-07(<  0.040| < 0.006| < 6.69E-07 1.35E-07
Chromium 2.144 0.321 3.68E-05 7.56E-06 1.756 0.262 3.01E-05 6.19E-06 0.388 0.059 6.73E-06 1.37E-06
Cobalt < 0.611] < 0.098| < 1.12E-05[< 2.36E-06|< 0.125( < 0.018| < 2.09E-06| < 4.22E-07|<  0.486( < 0.080| < 9.10E-06 1.94E-06
Copper 6.197 0.925 1.07E-04 2.16E-05 3.297 0.483 5.56E-05 1.13E-05 2.900 0.442 5.11E-05 1.03E-05
Lead 0.457 0.075 8.36E-06 1.84E-06 0.400 0.065 7.21E-06 1.61E-06 0.057 0.010 1.16E-06 2.33E-07
Manganese 131.781 19.732 2.27E-03 4.64E-04 128.986 19.310 2.22E-03 4.54E-04 2.795 0.422 4.83E-05 9.99E-06
Nickel 1.377 0.204 2.34E-05 4.82E-06 0.895 0.132 1.52E-05 3.10E-06 0.482 0.072 8.20E-06 1.71E-06
Phosphorus < 4.370| < 0.629( <  7.18E-05| < 1.48E-05 2.370 0.339 3.84E-05 8.08E-06[<  2.000( < 0.290| < 3.34E-05 6.75E-06
Selenium < 6.013( < 0.881) < 1.01E-04[ < 2.08E-05|< 4513] < 0.664| < 7.58E-05| < 1.57E-05|<  1.500( < 0.217| < 2.51E-05 5.07E-06
Silver < 0.700| < 0.101) < 1.17E-05[ <  2.36E-06|< 0.500] < 0.072| < 8.36E-06] < 1.69E-06|<  0.200 < 0.029| < 3.34E-06 6.75E-07
Thallium < 3.500| < 0.507| <  5.85E-05[ <  1.18E-05|< 2.500] < 0.362| < 4.18E-05| < 8.44E-06|<  1.000( < 0.145| < 1.67E-05 3.38E-06
Vanadium |< 0.350| < 0.051) < 5.85E-06[ < 1.18E-06|< 0.250| < 0.036] < 4.18E-06| < 8.44E-07|<  0.100 < 0.014| < 1.67E-06 3.38E-07
Zinc 16.954 2.397 2.75E-04 5.60E-05 10.300 1.486 1.70E-04 3.51E-05 6.654 0.911 1.06E-04 2.09E-05
Total: < 25522 < 3791 < 4.34E-03 < 8.94E-04 < 202.94 < 3043 < 3.47E-03 < 7.22E-04 < 5228 < 7.48 < 8.67E-04 < 1.73E-04

‘<’ denotes results which were calculated using the minimum detection limit for front half or back half results that were non-detect.
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COMPANY Columbia Steel Casting
FACILITY Steel Foundry
LOCATION Portland, OR
SOURCE BH 2

DATES 12/10/2020 - 12/16/2020
METHOD 0061

POLLUTANT |Crg

SLR¥26CA0RCE\MASTER SPREADSHEETS\Field Spreadsheets\Isokinetic Master V3.0

2020 Columbia Steel Casting Co., Inc.

159



Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 1
Location: Portland, OR Start Date/Time: 12/10/2020 22:23
Source: BH 2 Environmental Conditions/Test Notes: End Date/Time:  12/11/2020 5:10
EPA Method: 0061 40s F and intermittent rain.
Box Operator: RTM Batch process ended after 6 hr, 13 min and 21 secs (between points 12 and 13).
Technician(s): RTM/ZDH
Stack Dimensional Data: Equipment:
Circular Meterbox ID Box 11 Probe ID 5C  Liner type glass
Diameter 46.500 in Y factor 0.9656 Nozzle ID 0.21 Nozzle size 0.2100 inches
Rectangular AH@, 1.864 Hot box 1D NA Nozzlearea 0.000241 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Pitot ID 5C  Filter heat NA F
Stack Area 11.793 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.09 "Hg 0, 20.90 % Pitot X X
Static Pressure 0.95 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.2 "H,0 Rec. Nz. 0.196 inches Leak check vacuum, "Hg 15 16
Stack Temperature 5 F
Assumed moisture 0.5 % Nozzle check for roundness:
Assumed meter temp. 58 F 1 2 3
Total number of points 16 0.210 0.210 0.210 inches
Time per point 30 Caliper ID# WS2
Total run time 373.4 Minutes
Post Test Calculations: Moisture/Lab:
Sample volume 241.078 dcf Ave. AP 0.615 "H,O Filter NA #
Wet mol. weight 28.8 M; (actual) Ave. VAP 0.7823 "H,0 Initial Final Gain
Actual H,O 0.36 % Ave. AH 1.35 "H,0 Impingers, g 303.5 273.7 -29.8
Std. meter vol. 235.901 dscf Ave. T 71.7 °F Silica gel, g 1886.5 1934.3 47.8
Isokinetic Average 99.7 % Ave. T, 65.5 °F Total water gain: 18.0
Meter .
Volume (dcf) Velocity Stack Meter _
P Temp. Temp. Vacuum | Filter Box | Condenser Temp
Traverse Point Time (min.) 597.472 ("H,0) (°F) (°F) | Calec. H| Run H (""Hg) (°F) F
1 30.0 619.666 0.78 53 63 1.75 1.75 4 NA 39
2 60.0 637.497 0.51 63 66 1.13 1.10 3 NA 46
3 90.0 656.497 0.57 64 69 1.27 1.30 3 NA 47
4 120.0 677.724 0.72 69 70 1.59 1.60 3 NA 44
5 150.0 696.651 0.57 69 68 1.25 1.30 3 NA 47
6 180.0 715.221 0.60 68 48 1.27 1.30 3 NA 49
7 210.0 735.333 0.65 72 68 1.42 1.40 3 NA 47
8 240.0 753.845 0.56 76 67 1.21 1.20 3 NA 47
9 270.0 771.485 0.51 78 66 1.10 1.10 3 NA 42
10 300.0 791.997 0.69 78 67 1.49 1.50 3 NA 43
11 330.0 812.441 0.69 78 67 1.49 1.50 3 NA 42
12 360.0 831.387 0.60 82 66 1.28 1.30 2 NA 42
13 373.4 838.550 0.54 82 66 1.16 1.20 2 NA 41
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 2
Location: Portland, OR Start Date/Time: 12/1 /202022 1
Source: BH 2 Environmental Conditions/Test Notes: End Date/Time:  12/15/2020 2:55
EPA Method: 0061 40s F and intermittent rain.
Box Operator: RTM Batch process ended after 4 hrs, 1 min. and 17 seconds.
Technician(s): RTM/ZDH
Stack Dimensional Data: Equipment:
Circular Meterbox ID Box 11 Probe ID 5C  Liner type: glass
Diameter 46.500 in Y factor 0.9656 Nozzle ID 0.26 Nozzle size: 0.2607 inches
Rectangular AH@ 1.864 Hot box ID NA Nozzle area: 0.000371 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 5C  Filter heat: NA F
Stack Area 11.793 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.27 "Hg 0, 20.9 % Pitot: X X
Static Pressure 0.95 "H,0 Co, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.2 "H,0 Rec. Nz. 0.195 inches Leak check vacuum, "Hg: 15 22
Stack Temperature 75 F
Assumed moisture 0.36 % Nozzle check for roundness:
Assumed meter temp. 65.5 F 1 2 3
Total number of points 16 0.261 0.260 0.261 inches
Time per point 30 Caliper ID# WS 2
Total run time 241.3 Minutes
Post Test Calculations: Moisture/Lab:
Sample volume 259.666 dcf Ave. AP 0.708 "H,0 Filter NA #
Wet mol. weight 28.77 M (actual) Ave. VAP 0.8412 "H,0 Initial Final Gain
Actual H,0 0.63 % Ave. AH 3.689 "H,0 Impingers, g 310.7 2145 -96.2
Std. meter vol.  257.690 dscf Ave. T 67.2 °F Silica gel, g 943.1 1074 130.9
Isokinetic Average 101.3 % Ave. T, 64.2 °F Total water gain: 34.7
Meter Velocity | Stack | Meter
Time Volume (dcf) P Temp. Temp. | Calc. Vacuum | Filter Box | Condenser Temp
Traverse Point (min.) 839.816 (""H,0) (°F) (°F) H |Run H (""Hg) (°F) F
1 30.0 875.412 0.75 53 67 4.04 4.00 9 NA 36
2 60.0 906.578 0.66 60 63 3.48 3.50 8 NA 51
3 90.0 938.845 0.71 64 65 3.73 3.70 9 NA 56
4 120.0 970.577 0.69 67 64 3.60 3.60 9 NA 58
5 150.0 1003.132 0.73 58 64 3.87 3.90 10 NA 56
6 180.0 1035.454 0.74 7 64 3.79 3.80 10 NA 52
7 210.0 1067.003 0.70 76 63 3.58 3.60 10 NA 52
8 240.0 1098.600 0.69 75 64 3.55 3.50 9 NA 48
9 2413 1099.482 0.70 75 64 3.60 3.60 9 NA 48
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 3
Location: Portland, OR Start Date/Time: 12/15/2020 22:02
Source: BH 2 Environmental Conditions/Test Notes: End Date/Time:  12/16/2020 4:13
EPA Method: 0061 40s F and intermittent rain.
Box Operator: RTM Batch process ended after 5 hr, 35 min and 22 secs (between points 11 and 12).
Technician(s): RTM/ZDH
Stack Dimensional Data: Equipment:
Circular Meterbox ID Box 11 Probe ID 5C  Liner type: glass
Diameter 46.500 in Y factor 0.9656 Nozzle ID 0.26 Nozzle size: 0.2607 inches
Rectangular AH@ 1.864 Hot box ID NA Nozzle area: 0.000371 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 5C  Filter heat: NA F
Stack Area 11.793 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.18 "Hg 0, 20.9 % Pitot: X X
Static Pressure 0.95 "H,0 CO, 0.0 % Train leak rate, dcf; 0.000 0.000
Ave. AP 1.2 "H,0 Rec. Nz. 0.195 inches Leak check vacuum, "Hg: 22 20
Stack Temperature 75 F
Assumed moisture 0.63 % Nozzle check for roundness:
Assumed meter temp. 64.2 F 1 2 3
Total number of points 16 0.261 0.260 0.261 inches
Time per point 30 Caliper ID# WS 2
Total run time 335.4 Minutes
Post Test Calculations: Moisture/Lab:
Sample volume 373.664 dcf Ave. AP 0.78 "H,0 Filter NA #
Wet mol. weight 28.7 M (actual) Ave. VAP 0.8829 "H,0 Initial Final Gain
Actual H,0 1.29 % Ave. AH 3.975 "H,0 Impingers, g 305.9 311.7 5.8
Std. meter vol.  368.366 dscf Ave. T 79.2 °F Silica gel, g 1815.6 1912.2 96.6
Isokinetic Average 101.1 % Ave. T, 66.5 °F Total water gain: 102.4
Meter Velocity | Stack | Meter
Time Volume (dcf) P Temp. Temp. | Calc. Vacuum | Filter Box | Condenser Temp
Traverse Point (min.) 100.000 (""H,0) (°F) (°F) H |Run H (""Hg) (°F) F
1 30.0 134.426 0.77 58 71 4.12 4.10 8 NA 43
2 60.0 169.321 0.83 65 67 4.35 4.40 10 NA 46
3 90.0 204.023 0.82 67 68 4.29 4.30 10 NA 51
4 120.0 237.315 0.77 75 67 3.96 4.00 9 NA 52
5 150.0 270.264 0.77 88 68 3.88 3.90 9 NA 46
6 180.0 303.361 0.80 76 53 4.00 4.00 9 NA 51
7 210.0 337.121 0.79 78 67 4.04 4.00 9 NA 51
8 240.0 371.103 0.80 83 68 4.06 4.00 9 NA 51
9 270.0 402.766 0.73 106 67 3.55 3.60 6 NA 40
10 300.0 433.712 0.68 85 67 3.43 3.40 6 NA 42
11 330.0 467.546 0.80 84 68 4.06 4.00 6 NA 42
12 335.4 473.664 0.80 85 67 4.04 4.00 6 NA 45
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Columbia Steel Casting Run: 1
Location: Portland, OR Start Date/Time: 12/10/2020 22:23
Source: BH 2 End Date/Time: 12/11/2020 5:10
Method: 0061
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
597.472
30 619.666 1.75 63 1 0.78 53 0.8832
60 637.497 1.10 66 2 0.51 63 0.7141
90 656.497 1.30 69 3 0.57 64 0.7550
120 677.724 1.60 70 4 0.72 69 0.8485
150 696.651 1.30 68 5 0.57 69 0.7550
180 715.221 1.30 48 6 0.60 68 0.7746
210 735.333 1.40 68 7 0.65 72 0.8062
240 753.845 1.20 67 8 0.56 76 0.7483
270 771.485 1.10 66 9 0.51 78 0.7141
300 791.997 1.50 67 10 0.69 78 0.8307
330 812.441 1.50 67 11 0.69 78 0.8307
360 831.387 1.30 66 12 0.60 82 0.7746
373 838.550 1.20 66 13 0.54 82 0.7348
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Client:
Source: BH 2

Columbia Steel Casting Run:
Dates:

12/10/20-12/11/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 373.4 min Circular

Sample Time Interval 30.0 min Diameter 46.500 in
Meter Volume, V,, 241.078 dcf Rectangular

Water Volume 18.0 ¢ Width in
Nozzle Diameter, N, 0.2100 in. Length in
Nozzle Area 0.000241 sq.ft. Stack Area 11.793 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.09 "Hg CO, Average 0.13 %vd
Static Pressure 0.95 "H,0 O, Average 20.76 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9656 Y

Field Data Averages

Meter Stack

AH 1.350 "H,0 \Dp 0.7823 "H,0O
Temperature, T, 65.5 F Temperature, T, 717 °F
Temperature, T;, 525.5 A (R)  Temperature, T, 531.7 °A (R)
Pressure Meter, P, 30.189 "Hg Pressure Stack, P 30.160 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, V)

Actual Volume, Vactual)
Gas Stream Moisture
Moisture Vapor, VWq)
Moisture, By

Moisture EPA M4

EPA Method 3 Gas Density

235.901 dscf
6.680 dscm

EPA Method 2 Stack Gas Flowrate:
Velocity, V, 43.95 fps
Volume (actual) 31,098.1 acfm

236.610 awcf
Volume (standard)
0.847 scf
0.0036
0.36 %v
Volume/Mole, VIM

30,986.1 adcfm
1,867,767.0 wscf/hr
1,861,043.0 dscf/hr

31,017.4 dscf/min

384.881

Dry, My 28.85 Ib/Ib-mole

Wet, M; 28.81 Ib/Ib-mole

Percent Isokinetic 99.7 %

Laboratory Results
CrVIi 0.126 pg/sample
CrVI 1.26E-07 grams

Emissions:
Concentration Cr VI, C;

Mass Emissions Cr VI

"<" represents MDL value

SLR220430
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Columbia Steel Casting Run: 2
Location: Portland, OR Start Date/Time: 12/14/20 22:18
Source: BH2 End Date/Time: 12/15/20 2:55
Method: 0061
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
839.816
30 875.412 4.00 67 1 0.75 53 0.8660
60 906.578 3.50 63 2 0.66 60 0.8124
90 938.845 3.70 65 3 0.71 64 0.8426
120 970.577 3.60 64 4 0.69 67 0.8307
150 1003.132 3.90 64 5 0.73 58 0.8544
180 1035.454 3.80 64 6 0.74 77 0.8602
210 1067.003 3.60 63 7 0.70 76 0.8367
240 1098.600 3.50 64 8 0.69 75 0.8307
241 1099.482 3.60 64 9 0.70 75 0.8367
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Client:

Source: BH?2

Columbia Steel Casting

Run: 2
Dates: 12/14/20-12/15/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 241.3 min Circular

Sample Time Interval 30.0 min Diameter 46.500 in
Meter Volume, V, 259.666 dcf Rectangular

Water Volume 34.7 g Width in
Nozzle Diameter, N, 0.2607 in. Length in
Nozzle Area 0.000371 sq.ft. Stack Area 11.793 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.27 "Hg CO, Average 0.13 %vd
Static Pressure 0.95 "H,0 O, Average 20.77 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9656 Y

Field Data Averages

Meter Stack

AH 3.689 "H,0 \Dp 0.8412 "H,0
Temperature, T;, 64.2 °F Temperature, T, 67.2 °F
Temperature, T;, 524.2 °A (°R)  Temperature, T, 527.2 °A (R)
Pressure Meter, P,, 30.541 "Hg Pressure Stack, P 30.340 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, V)

Actual Volume, Vi actuar)
Gas Stream Moisture
Moisture Vapor, VW)
Moisture, By

Moisture EPA M4

EPA Method 3 Gas Density

257.690 dscf
7.297 dscm
255.448 awcf

1.633 scf
0.0063
0.63 %v

EPA Method 2 Stack Gas Flowrate:

Velocity, V, 46.94 fps

Volume (actual) 33,213.8 acfm
33,004.6 adcfm

2,023,869.0 wscf/hr

2,011,118.6 dscf/hr
33,518.6 dscf/min

Volume (standard)

Volume/Mole, VIM 379.359

Dry, My 28.85 Ib/Ib-mole

Wet, Mg 28.78 Ib/Ib-mole

Percent Isokinetic 101.3 %

Laboratory Results
CrVIi 0.041 pg/sample
CrVI 4.06E-08 grams

Emissions:

Concentration Cr VI, C; 2.43E-09 gr/dscf
0.006 ug/dsem
Mass Emissions Cr VI 6.98E-07 Ib/hr

"<" represents MDL value

SLR220430
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Columbia Steel Casting Run: 3
Location: Portland, OR Start Date/Time: 12/15/2020 22:02
Source: BH2 End Date/Time: 12/16/2020 4:13
Method: 0061
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
100.000
30 134.426 4.10 71 1 0.77 58 0.8775
60 169.321 4.40 67 2 0.83 65 0.9110
90 204.023 4.30 68 3 0.82 67 0.9055
120 237.315 4.00 67 4 0.77 75 0.8775
150 270.264 3.90 68 5 0.77 88 0.8775
180 303.361 4.00 53 6 0.80 76 0.8944
210 337.121 4.00 67 7 0.79 78 0.8888
240 371.103 4.00 68 8 0.80 83 0.8944
270 402.766 3.60 67 9 0.73 106 0.8544
300 433.712 3.40 67 10 0.68 85 0.8246
330 467.546 4.00 68 11 0.80 84 0.8944
335 473.664 4.00 67 12 0.80 85 0.8944
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Client:

Source: BH?2

Columbia Steel Casting

Run: 3
Dates: 12/15/20-12/16/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 335.4 min Circular

Sample Time Interval 30.0 min Diameter 46.500 in
Meter Volume, V, 373.664 dcf Rectangular

Water Volume 1024 g Width in
Nozzle Diameter, N, 0.2607 in. Length in
Nozzle Area 0.000371 sq.ft. Stack Area 11.793 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.18 "Hg CO, Average 0.00 %vd
Static Pressure 0.95 "H,0 0O, Average 20.65 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9656 Y

Field Data Averages

Meter Stack

AH 3.975 "H,0 \Dp 0.8829 "H,0O
Temperature, T;, 66.5 'F Temperature, T, 79.2 °F
Temperature, T;, 526.5 A ("R)  Temperature, T, 539.2 °A (R)
Pressure Meter, P,, 30.472 "Hg Pressure Stack, P 30.250 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vq)

Actual Volume, Vi actuar)
Gas Stream Moisture
Moisture Vapor, VWq)
Moisture, By

Moisture EPA M4

EPA Method 3 Gas Density

368.366 dscf
10.431 dscm
377.090 awcf

4,819 scf
0.0129
1.29 %v

EPA Method 2 Stack Gas Flowrate:

Velocity, V, 49.98 fps

Volume (actual) 35,364.8 acfm
34,908.6 adcfm

2,100,733.1 wscf/hr

2,073,633.6 dscf/hr
34,560.6 dscf/min

Volume (standard)

Volume/Mole, VIM 389.149

Dry, My 28.83 Ib/Ib-mole

Wet, Mg 28.69 Ib/Ib-mole

Percent Isokinetic 101.1 %

Laboratory Results
CrVIi 0.002 pg/sample
CrVI 1.85E-09 grams

Emissions:

Concentration Cr VI, C; 7.75E-11 gr/dscf
0.000 ug/dsem

Mass Emissions Cr VI

"<" represents MDL value

SLR220430
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Method 0061

Laboratory Results

Cr Vi

Client: Columbia Steel Casting

Location: Portland, OR

Source: BH 2

Result MDL Sample Blank Correction Blank Corrected
Lab ID Sample ID Sample Date < (pg/sample) (pg/sample) Vol. (ml) (ng) Results (ug/sample)

20-S2280 Run 1 Cont #1 12/11/2020 0.154 0.0044 445 0.028 0.126
20-S2313 Run 2 Cont #1 12/14/2020 0.0684 0.0076 380 0.028 0.041
20-S2314 Run 3 Cont #1 12/15/2020 0.0297 0.0090 450 0.028 0.002
20-52283 KOH Blank 12/9/2020 0.0272 0.0029 293 9.28E-05 pg/ml
20-52284 H,0 Blank 12/9/2020 MDL 0.0021 213 0.00 pg/ml
20-S2282  Field Train Blank (Arc Furnace)  12/11/2020 0.0312 0.0043 433 7.21E-05 pg/ml

*A "<" sign designates a result less than the minimum detection limit (MDL). If sample results are below MDL, the MDL value is used for calculations.

If blank value(s) are below MDL, no blank correction is performed.
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Method 0061

Results Summary

Client: Columbia Steel Casting
Location: Portland, OR
Source: BH 2
Run 1 2 3
Run Start Date 12/10/2020 | 12/14/2020 | 12/15/2020
Run Start Time 22:23 22:18 22:02
Run End Date 12/11/2020 | 12/15/2020 | 12/16/2020
Run End Time 5:10 2:55 4:13 Average
Duration, min. 373 241 335 317
Barometric Pressure, ""Hg 30.09 30.27 30.18 30.18
Nozzle Dia., in. 0.2100 0.2607 0.2607 0.2438
Isokinetic Average, % 99.7 101.3 1011 100.7
Sample Volume, dscf 235.901 257.690 368.366 287.319
Sample VVolume, dscm 6.680 7.297 10.431 8.136
Stack Diameter, in. 46.500 46.500 46.500 46.500
Stack Area, sq.ft. 11.793 11.793 11.793 11.793
CO, %vd 0.13 0.13 0.00 0.09
0, %vd 20.76 20.77 20.65 20.73
Static Pressure, ""H,0 0.95 0.95 0.95 0.95
H,O %v 0.36 0.63 1.29 0.76
Wet Molecular Weight, 1b/Ib-mole 28.81 28.78 28.69 28.76
Velocity, FPS 43.95 46.94 49.98 46.96
ADCFM 30,986.1 33,004.6 34,908.6 32,966.4
ACFM 31,098.1 33,213.8 35,364.8 33,225.6
DSCFM 31,017.4 33,518.6 34,560.6 33,032.2
Stack Temperature, °F 717 67.2 79.2 72.7
Concentration, C, gr/dscf 8.25E-09 2.43E-09 7.75E-11 3.59E-09
Crvi pg/dsem 0.019 0.006 0.000 0.008
Mass Ib/hr 2.19E-06 6.98E-07 2.30E-08 9.71E-07
Ib/ton steel melted 4.42E-07 1.62E-07 3.70E-09 1.88E-07
Production Data tons steel melted/hr 4.96 4.30 6.21 5.16
SLR220430 170
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COMPANY Columbia Steel
FACILITY Steel Foundry
LOCATION Portland, OR
SOURCE BH 2

DATE 12/16-17/2020
METHOD 201A
POLLUTANT [PM
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201A Pre Test Field Data

Field Data Entry

Client: Columbia Steel Run: Pre Traverse
Location: Portland, OR Start Time: -
Source: BH 2 Environmental Conditions/Test Notes: End Time: -
EPA Method: 201A 40-50F, intermittent rain. Date: 12/16/2020
Box Operator: ZDH
Technician(s): RTM
Stack Dimensional Data: Equipment:
Circular Meterbox 1D 11 Probe ID 5C Liner type glass
Diameter 46.500 in Y factor 0.9656 Nozzle ID 4 Nozzle Dia: 0.164 inches
Rectangular AH@ 1.864 Pitot Cp' 0.84 Nozzle Area: 0.00015 ft*
Width in Pitot Cp 0.84
Length in
Stack Area 11.793 sq.ft.
Stack Area 1698.192 sq.in.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 20.90 % Pitot X X
Static Pressure 0.05 "H,0 CO, 0.00 %
Stack Temperature 76.0 F
Assumed moisture 1 % Dry mol. weight (Mg) 28.84  Ib/Ib-mole
Assumed meter temp. 65 F Est. Wet mol. weiight (M) 28.73  Ib/Ib-mole
Total number of points 12
Stack Temperature 527.5 R
Stack Pressure (P, 29.65 "H,0
Meter temp. 525 R
Pre Test Calculations:
Estimated Qs 0.4051 acfm Cunningham  1.0676
Estimated N, 3070 DsoLL 10.67 pm
Estimated AH 0.524 in. H,O [Nre>3162] Dsq, . - um
Viscocity (1) 184.11 micropoise Dsor 1083  pm
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201A Pre Test Field Data

Field Data Entry

Client:
Location:
Source:

EPA Method:
Box Operator:
Technician(s):

Columbia Steel
Portland, OR
BH 2

201A

ZDH

RTM

Environmental Conditions/Test Notes:

40-50F, intermittent rain.

Run

: Pre Traverse
Start Time:
End Time:

Date:

12/16/2020

Preliminary Traverse

Nozzle Selection

SL RQ:MQMASTER SPREADSHEETS\Field Spreadsheets\201A_202 Master V1.1

2020 Columbia Steel Casting Co., Inc.

Cyclonic Flow Preliminar P in. H,0) Stack Nozzle Diam. V, Vimin Vmax Prin Prax
Check Temp. Absolute
Traverse Point Null Angle Py P P, (°F) 1D Dn (in) (fps) (fps) (fps) |(in H,0) [(in H,0) | | sqrt  P.)| Null Angle | Rmin Rmax)
1 6.0 0.64 0.64 - 65 1 0.125 79.22 60.16 97.29 1.13 2.96 0.800 6.0 0.75945 1.22817
2 4.0 0.61 0.61 - 65 2 0.136 66.92 50.00 82.72 0.78 2.14 0.781 4.0 0.74718 1.23609
3 0.0 0.66 0.66 - 65 0.150 55.01 40.04 68.66 0.50 48 0.812 0.0 0.72783 1.24804
4 5.0 0.64 0.64 - 70 4 0.164 46.02 32.37 58.09 0 06 0.800 5.0 0.70342 1.26221
5 0.0 0.63 0.63 - 70 0.180 38.20 25.51 48.95 0.20 0 0.794 0.0 0.66764 1.28127
6 5.0 0.66 0.66 - 70 6 0.197 31.89 19.68 41.62 0.12 0.54 0.812 5.0 0.61700 1.30496
7 5.0 0.71 0.71 - 70 7 0.215 26.78 14.48 35.72 0.07 0.40 0.843 5.0 0.54079 1.33402
8 8.0 0.72 0.72 - 70 8 0.233 22.80 9.35 31.17 0.03 0.30 0.849 8.0 0.41012 1.36720
9 9.0 0.69 0.69 - 70 9 0.264 17.76 8.88 25.47 0.02 0.20 0.831 9.0 0.50000 1.43389
10 5.0 0.74 0.74 - 65 10 0.300 13.75 6.88 20.63 0.01 0.13 0.860 5.0 0.50000 1.50000
11 4.0 0.71 0.71 - 65 11 0.342 10.58 5.29 15.87 0.01 0.08 0.843 4.0 0.50000 1.50000
12 0.0 0.67 0.67 - 65 12 0.390 8.14 4.07 12.21 0.01 0.05 0.819 0.0 0.50000 1.50000
Average 0.820 4.25
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201A Field Data
Field Data Entry

Page 1 of 2

Client: Columbia Steel Run: 1
Location: Portland, OR Start Time: 22:37
Source: BH2 Environmental Conditions/Test Notes: End Time: 23:46
EPA Method: 201A 40-50F, intermittent rain. Date: 12/16/2020
Box Operator: ZDH Filter: 445
Technician(s): RTM
Stack Dimensional Data: Equipment:
Circular Meterbox ID 11 Probe ID 5C  Liner type glass
Diameter 46.500 in Y factor 0.9656 Nozzle ID 4 Nozzle size 0.1640 inches
Rectangular AH@ 1.864 Pitot Cp' 0.84 Nozzlearea  0.00015 sa.ft.
Width - in Pitot Cp 0.84  Probe heat 250 F
Length - in
Stack Area 11.793 sa.ft.
Stack Area 1698.192 sq.in.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.63 "Hg 0, 20.97 % Pitot X X
Static Pressure 0.95 "H,0 CO, 0.11 % Train leak rate, dcf 0.000 0.000
Stack Temperature 65 F Leak check vacuum, "Hg 12 9
Assumed moisture 1 % Dry mol. weight (Mg) ~ 28.86  Ib/Ib-mole
Assumed meter temp. 67 F Est. Wet mol. weiight (M;) ~ 28.75  Ib/lb-mole Moisture/Lab:
Total number of points 12 Initial Final Gain
Total projected run time 60.0 Impingers, g 2156.8 2155.2 -16
Stack Temperature 525.00 R Silica gel, g 839.2 842.4 32
Stack Pressure (P, 29.70 "H,0 Total water gain: 1.6
Meter temp. 527 R Moisture Vapor, Vg 0.075
Meter Pressure, (Py) 29.67 Moisture, By 0.0029
Pre Test Calculations: Post Test Calculations:
Ts - °F 50 Ts + °F 50 Sample volume ~ 27.339  dcf Ave. AP 0.76 "H,0
Estimates 15 115 Ts (°F) Wet mol. weight 28.82 M (actual) Ave. VAP 0.8711  "H,O
Estimated Qg 0.4051 0.4394 0.4648 cfm Actual H,0 0.29 % Ave. AH 0.530 "H,O
Estimated AH 0.524 0.6514 0.4445 in. H,O Std. meter vol. 26.107  dscf Ave. Ty 69.3 °F
Viscocity (1) 184.11 159.44 183.43 micropoise Std. meter vol. 0.739  dscm Ave. Tp, 69.2 °F
Isokinetic Average 95.2 %
Stack:
Velocity, V, 49.19 fps Volume (std) ~ 2,067,894.4 wscf/hr
Volume (actual) 34,805.9 acfm 2,061,897.5 dscf/hr
34,705.0 adcfm 34,365.0  dscf/min
Meter
Volume (dcf) Stack Meter Probe Condenser | o\ Filter %I
Temp. Temp. Vacuum Temp Temp Temp >65°F w/ est.
Traverse Point Time (mm:ss) 474.600 Velocit P "H,0) (°F) (°F) [Cale. H| Run H "Hg (°F) F <85°F Moisture
1 0:05:00 476.700 0.64 58 68 0.549 0.53 2 252 44 na 101.7
2 478.890 0.71 70 60 0.516 0.53 2 254 39 na 98.5
3 481.220 0.79 7 69 0.523 0.53 2 254 39 na 933
4 483.380 0.76 70 69 0.525 0.53 2 252 39 na 92.3
5 485.770 0.85 69 69 0.527 0.53 2 253 39 na 92.1
6 488.142 0.84 69 70 0.528 0.53 2 250 39 na 91.8
7 490.450 0.83 69 70 0.528 0.53 2 253 40 na 89.9
8 492.930 0.79 69 70 0.528 0.53 2 251 39 na 99.0
9 495.250 0.73 68 71 0.531 0.53 2 255 39 na 100.6
10 497.470 0.71 71 71 0.525 0.53 2 252 39 na 97.9
11 499.720 0.74 73 71 0.521 0.53 2 253 40 na 97.4
12 501.939 0.73 74 72 0.520 0.53 2 252 41 na 96.6
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201A Field Data Run: 1

Field Data Entry Page 2 of 2
Dso 10|z (10| Dso z Sqrt P Vs Std vol Vins Qsst Viscocity Re-estim. Pmin | Pma vn Vmin | Vmax

Qs _(acfm) pm) pm) (2.5 um) | (2.5 pm) (in. H20) (fps) per pt. | (dscfm) | (dscfm) (um) Nre Actual Crso (in H,0) | (in H,0) [ (fps) (fps) (fps) Rmin | Rmax
0.4015 10.76 - 227 - 0.800 44.75 2.010 2.0107 0.4021 181.86 314381 1.065 0.329 1.059 45.61 32.10 57.56 0.70 126
0.4143 10.69 1.01 2.26 1.00 0.843 47.67 2128 2.1292 0.4056 184.75 3120.93 1.068 0.344 1101 47.07 33.20 59.35 0.71 126
0.4143 10.71 1.00 227 1.00 0.889 50.34 2.226 2.2268 0.4049 184.99 311153 1.067 0.344 1.099 47.07 33.20 59.37 0.71 126
0.4016 10.93 0.98 2.35 0.97 0.872 49.32 2.063 2.0643 0.3932 184.75 3025.80 1.065 0.321 1.038 45.63 32.04 57.63 0.70 126
0.4234 10.52 1.04 221 1.07 0.922 52.11 2.283 2.2841 0.4153 184.51 3199.98 1.069 0.363 1.150 48.10 34.05 60.60 0.71 126
0.4194 10.59 0.99 2.22 0.99 0.917 51.81 2.262 2.2626 0.4114 184.51 3169.89 1.069 0.355 1129 47.65 33.68 60.05 0.71 126
0.4081 10.79 0.98 2.30 0.97 0.911 51.50 2201 2.2016 0.4003 184.51 3084.36 1.066 0.333 1.072 46.37 32.64 58.51 0.70 126
0.4385 10.26 1.05 214 1.07 0.889 50.24 2.365 2.3656 0.4301 184.51 3314.22 1.071 0.393 1.229 49.82 35.44 62.66 0.71 126
0.4281 10.42 0.98 218 0.98 0.854 48.25 2.208 2.2088 0.4207 184.27 3246.15 1.070 0.373 1176 48.64 34.49 61.24 0.71 126
0.4120 10.75 0.97 2.28 0.96 0.843 41.72 2113 2.1136 0.4026 184.99 3094.11 1.067 0.339 1.087 46.81 32.99 59.05 0.70 126
0.4191 10.65 101 2125 1.02 0.860 48.81 2141 2.1422 0.4080 185.47 3127.78 1.068 0.351 1120 47.62 33.63 60.03 0.71 126
0.4134 10.77 0.99 2.29 0.98 0.854 48.52 2.108 2.1087 0.4017 185.71 3074.90 1.067 0.339 1.089 46.96 33.09 59.25 0.70 126
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201A Field Data
Field Data Entry

Page 1 of 2

Client: Columbia Steel Run: 2
Location: Portland, OR Start Time: 12:18
Source: BH2 Environmental Conditions/Test Notes: End Time: 1:24
EPA Method: 201A 40-50F, intermittent rain. Date:  12/17/2020
Box Operator: ZDH Filter: 446
Technician(s): RTM
Stack Dimensional Data: Equipment:
Circular Meterbox 1D 11 Probe ID 5C  Liner type glass
Diameter 46.500 in Y factor 0.9656 Nozzle ID 4 Nozzle size 0.1640 inches
Rectangular AH@ 1.864 Pitot Cp' 0.84 Nozzlearea  0.00015 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in
Stack Area 11.793 sq.ft.
Stack Area 1698.192  sq.in.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.79 "Hg 0, 20.85 % Pitot X X
Static Pressure 0.95 "H,0 CO, 0.09 % Train leak rate, dcf 0.000 0.000
Stack Temperature 69 F Leak check vacuum, "Hg 9 5
Assumed moisture 0.29 % Dry mol. weight (Mg) ~ 28.85  Ib/Ib-mole
Assumed meter temp. 71 F Est. Wet mol. weiight (M;) ~ 28.82  Ib/Ib-mole Moisture/Lab:
Total number of points 12 Initial Final Gain
Total projected run time 60.0 Impingers, g 2155.2 2156.9 17
Stack Temperature 529.30 R Silicagel, g 842.1 846.1 4.0
Stack Pressure (P, 29.86 "H,0 Total water gain: 5.7
Meter temp. 531 R Moisture Vapor, Vg, 0.268
Meter Pressure, (Py,) 29.83 Moisture, B, 0.0107
Pre Test Calculations: Post Test Calculations:
Ts-°F50 Ts+°F50 Sample volume ~ 25.906  dcf Ave. AP 0.698 "H,0
Estimates 19.3 1193 Ts (°F) Wet mol. weight 28.73 M; (actual) Ave.NAP 08352  "H,0
Estimated Q;  0.4051 0.4395 0.4648 cfm Actial H,0 107 % Ave.AH 0530 "H,0
Estimated AH 0.524 0.6572 0.4499 in. H,0 Std. meter vol. ~ 24.896  dscf Ave. Ty 75.1 °F
Viscocity (1) 184.11 161.09 185.08 micropoise Std. meter vol. 0.705 dscm Ave. T, 68.7 °F
Isokinetic Average 99.7 %
Stack:
Velocity, V 47.37 fps Volume (std) 1,980,410.5 wscflhr
Volume (actual) 33,518.1 acfm 1,959,220.1 dscf/hr
33,159.5 adcfm 32,653.7  dscf/min
Meter
Volume (dcf) Stack | Meter Probe | Condenser | ou cirer %l
Temp. Temp. Vacuum Temp Temp Temp >65°F W/ est.
Traverse Point | Time (mm:ss) 502.098 Velocit P "H,0) (°F) (°F) |Cale. H|Run H "Hg (°F) F <85°F Moisture
i 0:05:30 504.470 0.79 75 70 0.526 0.53 1 251 38 na 94.9
2 506.680 0.73 73 69 0.529 0.53 1 252 38 na 96.4
3 508.870 0.71 72 69 0.531 0.53 1 251 37 na 96.7
4 510.970 0.69 72 69 0.531 0.53 1 251 38 na 98.8
5 513.055 0.66 76 69 0.524 0.53 1 250 38 na 100.7
6 515.126 0.64 75 69 0.525 0.53 1 252 38 na 101.4
7 517.100 0.62 7 69 0.522 0.53 1 251 39 na 103.6
8 519.205 0.66 78 68 0.519 0.53 1 253 39 na 102.0
9 521.315 0.68 7 68 0.521 0.53 1 251 39 na 100.6
10 523.550 0.71 76 68 0.523 0.53 1 255 39 na 99.3
11 525.770 0.72 75 68 0.524 0.53 1 253 39 na 97.8
12 528.004 0.77 75 68 0.524 0.53 1 251 39 na 95.2
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201A Field Data Run: 2
Field Data Entry Page 2 of 2
Dso z (10| Ds z Sqrt P \4 Std vol Vins Qsst | Viscocity Re-estim. Pmin | Pma Vn Vmin | Vmax

Qs (acfm)| (10 um) um) (25pum) | 25um) || (in. H20) (fps) per pt. | (dscfm) | (dscfm) (um) Nre Actual Ciso (in H,0) | (inH0) | (fps) (fps) (fps) | Rmin | Rmax
0.4212 10.65 = 225 = 0.889 50.33 2.274 2.2748 0.4136 186.59 3136.48 1.069 0.356 1135 47.85 33.79 60.32 071 1.26
0.4103 10.82 0.98 231 0.97 0.854 48.29 2123 21235 0.4045 186.11 3075.14 1.066 0.337 1.084 46.62 32.80 58.84 0.70 1.26
0.4058 10.89 0.99 233 0.99 0.843 47.58 2.103 2.1042 0.4008 185.87 3051.26 1.066 0.329 1.063 46.11 32.40 58.22 0.70 1.26
0.4086 10.84 1.00 231 1.01 0.831 46.90 2.017 2.0178 0.4036 185.87 3072.15 1.066 0.334 1.077 46.42 32.65 58.60 0.70 1.26
0.4087 10.89 1.00 2.34 0.99 0.812 46.04 2.003 2.0034 0.4007 186.83 3034.50 1.066 0.332 1.070 46.44 32.64 58.63 0.70 126
0.4052 10.94 1.00 2.35 0.99 0.800 45.30 1.989 1.9899 0.3980 186.59 3018.01 1.065 0.326 1.055 46.04 32.32 58.15 0.70 126
0.4081 10.92 1.00 2.35 1.00 0.787 44.67 1.896 1.8967 0.3993 187.07 3020.27 1.066 0.330 1.065 46.37 32.57 58.55 0.70 1.26
0.4150 10.80 1.01 231 1.02 0.812 46.13 2.026 2.0264 0.4053 187.31 3061.52 1.067 0.342 1.098 47.15 33.20 59.49 0.70 1.26
0.4152 10.78 1.00 2.30 1.00 0.825 46.78 2.030 2.0312 0.4062 187.07 3072.74 1.067 0.343 1.101 47.17 3323 59.52 0.70 1.26
0.4181 10.72 1.01 227 1.01 0.843 471.76 2151 2.1516 0.4098 186.83 3103.78 1.068 0.349 1117 47.50 33.50 59.91 071 1.26
0.4145 10.77 1.00 229 0.99 0.849 48.05 2.136 21371 0.4071 186.59 3086.92 1.067 0.343 1101 47.09 3317 59.41 0.70 126
0.4171 10.72 1.00 227 101 0.877 49.69 2.150 2.1506 0.4096 186.59 3106.39 1.068 0.348 1115 47.39 3341 59.77 0.71 126
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201A Field Data
Field Data Entry

Page 1 of 2

Client: Columbia Steel Run: 3
Location: Portland, OR Start Time 1:56
Source: BH2 Environmental Conditions/Test Notes: End Time: 3:04
EPA Method: 201A 40-50F, intermittent rain. Date: 12/17/2020
Box Operator: ZDH Filter: 447
Technician(s): RTM
Stack Dimensional Data: Equipment:
Circular Meterbox ID 11 Probe ID 5C  Liner type glass
Diameter 46.500 in Y factor 0.9656 Nozzle ID 4 Nozzle size 0.1640 inches
Rectangular AH@ 1.864 Pitot Cp* 0.84 Nozzle area 0.00015 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in
Stack Area 11.793 sq.ft.
Stack Area 1698.192 sq.in.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.79 "Hg 0, 29.65 % Pitot X X
Static Pressure 0.95 "H,0 Co, 0.11 % Train leak rate, dcf 0.000 0.000
Stack Temperature 75 F Leak check vacuum, “Hg 7 9
Assumed moisture 1.07 % Dry mol. weight (Mg) ~ 29.20  Ib/Ib-mole
Assumed meter temp. 69 F Est. Wet mol. weiight (M;) ~ 29.08  Ib/Ib-mole Moisture/Lab:
Total number of points 12 Initial Final Gain
Total projected run time 60.0 Impingers, g 2156.9 2157.8 0.9
Stack Temperature 535.10 R Silicagel, g 846.1 850.1 4.0
Stack Pressure (P 29.86 "H,0 Total water gain: 4.9
Meter temp. 529 R Moisture Vapor, VWigg 0.231
Meter Pressure, (P, 29.83 Moisture, B, 0.0093
Pre Test Calculations: Post Test Calculations:
Ts - °F 50 Ts+°F 50 Sample volume ~ 25.656  dcf Ave. AP 0.702 "H,0
Estimates 25.1 125.1 Ts (°F) Wet mol. weight 29.1 M (actual) Ave. VAP 0.8372 'H,0
Estimated Q, 0.4051 0.4399 0.4649 cfm Actual H,0 0.93 % Ave. AH 0.520 "H,0
Estimated AH 0.524 0.6369 0.4378 in. H,0 Std. meter vol. 24.660  dscf Ave. T 75.8 °F
Viscocity (1) 184.11 161.83 185.84 micropoise Std. meter vol. 0.698  dscm Ave. T, 68.6 °F
Isokinetic Average 99.3 %
Stack:
Velocity, V, 47.21 fps Volume (std) 1,971,142.8 wscf/hr
Volume (actual) 33,404.9 acfm 1,952,811.2 dscf/hr
33,094.2 adcfm 32,546.9  dscf/min
Meter
Volume (dcf) Stack | Meter Probe cpmFilter | %0 w/
Temp. Temp. Vacuum Temp |Condenser Temp| Temp >65°F est.
Traverse Point Time (mm:ss) 528.311 Velocit P "H,0) (°F) (°F) |Cale. H|Run H "Hg (°F) F <85°F Moisture
i 0:05:15 530.500 0.74 74 68 0.525 0.52 1 254 43 na 96.3
2 0:10:30 532.690 0.77 79 69 0.516 0.52 1 253 39 na 947
3 534.970 0.71 78 69 0.518 0.52 1 252 39 na 102.5
4 536.980 0.68 79 69 0.516 0.52 1 250 38 na 97.1
5 539.050 0.66 78 69 0.518 0.52 1 254 38 na 101.4
6 541.110 0.65 78 68 0.517 0.52 1 252 39 na 101.9
7 543.085 0.61 7 64 0.515 0.52 1 253 39 na 106.8
8 545.150 0.67 75 69 0.524 0.52 1 254 39 na 100.1
9 547.250 0.70 74 69 0.526 0.52 1 252 39 na 99.5
10 549.400 0.73 73 69 0.528 0.52 1 251 39 na 94.9
11 551.740 0.76 72 70 0.531 0.52 1 252 39 na 101.0
12 553.967 0.74 73 70 0.529 0.52 1 252 39 na 97.5
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201A Field Data Run: 3
Field Data Entry Page 2 of 2
Dso (10| Ds z Sqrt P \4 Std vol Vins Qsst | Viscocity Re-estim. Pmin | Pma Vn Vmin | Vmax

Qs (acfm)| (10 pm) Hm) (25 pm) | (2.5 pm) (in. H20) (fps) per pt. [ (dscfm) | (dscfm) (um) Nre Actual Crso (in H,0) | (inH0) | (fps) (fps) (fps) Rmin | Rmax
0.4112 10.97 = 236 = 0.860 48.44 211 2.1072 0.4014 190.72 3029.16 1.066 0.338 1.099 46.71 32.76 59.02 0.70 1.26
0.4144 10.98 1.00 237 1.00 0.877 49.64 210 2.1042 0.4008 191.92 3005.84 1.067 0.341 1.106 47.08 33.02 59.48 0.70 1.26
0.4306 10.67 1.03 225 1.05 0.843 47.63 219 2.1907 0.4173 191.68 3133.30 1.070 0.373 1192 48.93 34.52 61.70 071 1.26
0.3994 11.28 0.95 248 0.91 0.825 46.65 1.93 1.9312 0.3862 191.92 2896.73 1.064 0.313 1.031 45.37 31.64 57.43 0.70 127
0.4105 11.04 1.02 2.39 1.04 0.812 45.92 1.99 1.9889 0.3978 191.68 2986.94 1.066 0.334 1.088 46.64 32.67 58.95 0.70 126
0.4093 11.07 1.00 240 1.00 0.806 45.57 198 1.9830 0.3966 191.68 2978.14 1.066 0.332 1.082 46.50 32.56 58.78 0.70 126
0.4155 10.94 1.01 2.35 1.02 0.781 44.10 191 1.9157 0.4033 191.44 3032.29 1.067 0.344 1115 47.20 33.13 59.62 0.70 1.26
0.4072 11.06 0.99 239 0.98 0.819 46.14 1.98 1.9841 0.3968 190.96 2991.00 1.066 0.330 1.077 46.27 32.39 58.49 0.70 1.26
0.4134 10.93 1.01 2.34 1.02 0.837 47.11 2.02 2.0177 0.4035 190.72 3045.53 1.067 0.343 1110 46.97 32.96 59.32 0.70 1.26
0.4023 1113 0.98 241 0.97 0.854 48.07 2.06 2.0658 0.3935 190.48 2973.32 1.065 0.322 1.056 4571 31.95 57.81 0.70 1.26
0.4362 10.50 1.06 220 110 0.872 49.00 2.24 2.2441 0.4274 190.24 3234.06 1071 0.389 1234 49.56 35.07 62.44 071 126
0.4159 10.87 0.97 2.32 0.95 0.860 48.40 213 2.1357 0.4068 190.48 3074.00 1.067 0.348 1125 47.26 33.20 59.67 0.70 126
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EPA Method 201A
Filterable Particulate
Laboratory Gravimetric Data

Client: Columbia Steel
Location: Portland, OR
Source: BH 2
mls soln./ Initial Final Blank Corrected
Run Sample Description Filter # (grams) (grams) Net Gain  Correction Gain (grams)
PM 2.5 Acetone (Container #4) 64 7.58749 7.58889 0.00140 1.69E-04 0.00123
1 PM 2.5 Filter (Container #1) U445 0.13138 0.12944 -0.00194 0.00000
PM 10 Acetone (Container #3) 61 7.69640 7.69661 0.00021 1.61E-04 0.00005
Total PM 10 0.00128
*Total PM 10 < 0.00144
PM 2.5 Acetone (Container #4) 61 7.70278 7.70332 0.00054 1.61E-04 0.00038
2 PM 2.5 Filter (Container #1) U446 0.14697 0.14650 -0.00047 0.00000
PM 10 Acetone (Container #3) 70 7.63414 7.63409 -0.00005 1.85E-04 0.00000
Total PM 10 0.00038
*Total PM 10 < 0.00144
PM 2.5 Acetone (Container #4) 55 7.71263 7.71274 0.00011 1.46E-04 0.00000
3 PM 2.5 Filter (Container #1) U447 0.14242 0.14250 0.00008 0.00008
PM 10 Acetone (Container #3) 80 7.63510 7.63531 0.00021 2.12E-04 0.00000
Total PM 10 0.00008
*Total PM 10 < 0.00144
Acetone Blank 170 102.30054 102.30099  0.00045 2.65E-06 g/ml

*Results are below minimum detection limits (MDL) for the method. Results are reported as less than the MDL.
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Gas Stream Characteristics
Columbia Steel

Portland, OR
BH 2
12/16-17/2020
Run 1 2 3
Date 12/16/2020 12/17/2020 12/17/2020
Run Start Time 22:37 12:18 1:56
Run End Date 12/16/2020 12/17/2020 12/17/2020
Run End Time 23:46 1:24 3:.04
Duration, min:sec 64 min 00 sec| 61 min 30 sec| 61 min 15 sec| Average
Barometric Pressure, ""Hg 29.63 29.79 29.79 29.74
Nozzle Dia., in. 0.164 0.164 0.164 0.164
Isokinetic average, % 95.1 99.7 99.2 98.0
Meter Volume, dscf 26.101 24.890 24.654 25.215
Meter Volume, dscm 0.739 0.705 0.698 0.714
Stack Area, sq.ft. 11.793 11.793 11.793 11.793
CO, %vd 0.11 0.09 0.11 0.10
0O, %vd 20.97 20.85 29.65 23.82
Static Press., ""H,0 0.95 0.95 0.95 0.95
H,O %v 0.29 1.07 0.93 0.76
Velocity, FPS 49.25 47.29 47.22 47.92
DSCFM 34,365.0 32,653.7 32,546.9 33,188.5
Stack Temp, °F 69.3 75.1 75.8 73.4
Concentration, C, gr/dscf 7.27E-04 2.35E-04 5.01E-05 3.37E-04
Total PM 2.5 Mass Ib/hr 0.21 0.07 0.01 0.10
Ib/tons steel melted 0.0602 0.0184 0.0020 0.0269
Concentration, C gr/dscf 7.98E-04 8.37E-04 8.45E-04 8.27E-04
*Total PM 2.5 Mass Ib/hr 0.24 0.23 0.24 0.24
Ib/tons steel melted 0.0660 [<  0.0658 0.0344 0.0554
Concentration, C gr/dscf 7.56E-04 2.35E-04 4.90E-05 3.47E-04
Total PM 10 Mass Ib/hr 0.22 0.07 0.01 0.10
Ib/tons steel melted 0.0626 0.0184 0.0020 0.0277
Concentration, Cg gr/dscf 8.51E-04 8.93E-04 9.01E-04 8.82E-04
*Total PM 10 Mass Ib/hr 0.25 < 0.25 < 0.25 0.25
Ib/tons steel melted 0.0704 |< 0.0702 |[< 0.0367 0.0591
Production Data tons steel melted/hr 3.56 3.56 6.86 4.66

*Results are below minimum detection limits (MDL) for the method. Results are reported as less than the MDL.

(PM2.5 - 1.35mg, PM10 - 1.44mg).
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ENGINEERING. INC.

COMPANY Columbia Steel Casting
FACILITY Steel Foundry
LOCATION Portland, OR
SOURCE BH 2

DATE 12/16/2020 - 12/17/2020
METHOD ODEQ 5

POLLUTANT |PM
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 1
Location: Portland, OR Start Time: 22:37
Source: BH 2 Environmental Conditions/Test Notes: End Time: 23:46
EPA Method: ODEQ5 50 F and intermittent rain Date: 12/16/2020
Box Operator: ZDH 0, lansing started at 10:28 and lasted 4 minutes
Technician(s): RTM
Stack Dimensional Data: Equipment:
Circular Meterbox ID 13 Probe 1D 5B  Liner type glass
Diameter 46.500 in Y factor 0.9956 Nozzle ID 0.26 Nozzle size 0.2613 inches
Rectangular AH@ 1.861 Hot box ID 2 Nozzlearea 0.000372 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Pitot ID 5B  Filter heat 250 F
Stack Area 11.793 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.63 "Hg 0, 20.90 % Pitot X X
Static Pressure 0.95 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.000
Ave. AP 0.54 "H,0 Rec. Nz. 0.237 inches Leak check vacuum, "Hg 22 23
Stack Temperature 65.5 F
Assumed moisture 1% Nozzle check for roundness:
Assumed meter temp. 64 F 1 2 3
Total number of points 16 0.262 0.261 0.261 inches
Time per point 4 Caliper ID# WS2
Total run time 64
Post Test Calculations: Moisture/Lab:
Sample volume  65.834 dcf Ave. AP 0.683 "H,O Filter U205 #
Wet mol. weight 28.7 M (actual) Ave. VAP 0.8257 "H,0 Initial Final Gain
Actual H,0 131 % Ave. AH 3.575 "H,0 Impingers, g 2188.2 2191.7 3.5
Std. meter vol.  65.921 dscf Ave. T 66.9 °F Silica gel, g 862.1 877.2 15.1
Isokinetic Average 100.9 % Ave. T, 64.3 °F Total water gain: 18.6
Meter .
_ Volume (dcf) Velocity | Stack Meter _ Condenser
Time P Temp. Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("Hx0) (°F) (°F) | cCale. H| Run H (""Hg) (°F) F
1 4.0 4.470 0.80 57 65 4.25 4.30 4 252 38
2 8.0 8.740 0.74 65 65 3.87 3.90 4 252 38
3 12.0 12.920 0.71 70 64 3.67 3.70 35 251 42
4 16.0 16.910 0.65 68 64 3.38 3.40 35 251 43
5) 20.0 20.810 0.59 67 64 3.07 3.10 35 252 43
6 24.0 24.760 0.64 66 64 3.34 3.30 35 248 44
7 28.0 28.950 0.71 65 64 3.71 3.70 4 253 44
8 32.0 33.161 0.72 66 64 B85 3.80 4 253 44
9 36.0 37.370 0.72 66 64 B85 3.80 4 252 45
10 40.0 41.500 0.68 66 64 3.55 3.60 4 252 45
11 44.0 45.580 0.67 67 64 3.49 3.50 4 252 46
12 48.0 49.590 0.66 66 64 3.44 3.40 35 253 46
13 52.0 53.320 0.55 68 64 2.86 2.90 35 250 46
14 56.0 57.490 0.72 70 65 BY8) 3.70 35 250 45
15 60.0 61.650 0.63 71 65 3.26 3.30 35 250 45
16 64.0 65.834 0.74 72 65 3.82 3.80 35 250 46
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 2
Location: Portland, OR Start Time: 01
Source: BH 2 Environmental Conditions/Test Notes: End Time: 12
EPA Method: ODEQ5 50 F and intermittent rain Date: 12/17/2020
Box Operator: ZDH
Technician(s): RTM
Stack Dimensional Data: Equipment:
Circular Meterbox ID 13 Probe ID 5B  Liner type: glass
Diameter 46.500 in Y factor 0.9956 Nozzle ID 0.26 Nozzle size: 0.2613 inches
Rectangular AH@ 1.861 Hot box ID 2 Nozzle area: 0.000372 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 5B  Filter heat: 250 F
Stack Area 11.793 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.79 "Hg 0, 20.9 % Pitot: X X
Static Pressure 0.95 "H,O CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 0.54 "H,0 Rec. Nz. 0.237 inches Leak check vacuum, "Hg: 15 16
Stack Temperature 65.5 F
Assumed moisture 131 % Nozzle check for roundness:
Assumed meter temp. 64.3 F 1 2 3
Total number of points 16 0.262 0.261 0.261 inches
Time per point 4 Caliper ID# WS2
Total run time 64
Post Test Calculations: Moisture/Lab:
Sample volume  63.678 dcf Ave. AP 0.654 "H,0 Filter U206 #
Wet mol. weight 28.76 M, (actual) Ave. VAP 0.8086 "H,O Initial Final Gain
Actual H,0 0.77 % Ave. AH 3.356 "H,0 Impingers, g 2213.0 2202.4 -10.6
Std. meter vol.  64.192 dscf Ave. T, 74.1 °F Silica gel, g 831.2 852.4 21.2
Isokinetic Average 100.3 % Ave. T, 63.3 °F Total water gain: 10.6
Meter Velocity |  Stack Meter Condenser
Time Volume (dcf) P Temp. Temp. Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 (""H,0) (°F) (°F) H Run H (""Hg) (°F) F
1 4.0 4.210 0.69 74 66 3.54 3.60 4 246 41
2 8.0 8.340 0.70 72 64 3.59 3.60 4 250 42
3 12.0 12.400 0.69 71 65 3.55 3.60 4 252 44
4 16.0 16.370 0.65 71 64 3.34 3.30 4 253 48
5 20.0 20.390 0.66 72 64 3.39 3.40 4 252 48
6 24.0 24.340 0.64 73 64 3.28 3.30 4 253 48
7 28.0 28.040 0.57 78 63 2.89 2.90 35 251 49
8 32.0 31.980 0.64 77 63 3.25 3.30 4 252 49
9 36.0 35.920 0.66 78 63 3.34 3.30 4 250 49
10 40.0 39.850 0.62 78 63 3.14 3.10 4 252 50
11 44.0 43.840 0.67 76 63 341 3.40 4 251 49
12 48.0 47.690 0.61 73 62 3.11 3.10 4 252 49
13 52.0 51.550 0.60 74 62 3.06 3.10 4 252 49
14 56.0 55.480 0.67 76 62 3.40 3.40 4 252 50
15 60.0 59.600 0.69 73 62 3.52 3.70 4 251 50
16 64.0 63.678 0.71 70 62 3.64 3.60 4 253 50
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Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 3
Location: Portland, OR Start Time: 1:56
Source: BH 2 Environmental Conditions/Test Notes: End Time: 3:06
EPA Method: ODEQ 5 50 F and intermittent rain Date: 12/17/2020
Box Operator: ZDH
Technician(s): RTM
Stack Dimensional Data: Equipment:
Circular Meterbox ID 13 Probe ID 5B  Liner type: glass
Diameter 46.500 in Y factor 0.9956 Nozzle ID 0.26 Nozzle size: 0.2613 inches
Rectangular AH@ 1.861 Hot box ID 2 Nozzle area: 0.000372 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 5B  Filter heat: 250 F
Stack Area 11.793 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.79 "Hg 0, 20.9 % Pitot: X X
Static Pressure 0.95 "H,O CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 0.54 "H,0 Rec. Nz. 0.237 inches Leak check vacuum, "Hg: 17 19
Stack Temperature 65.5 F
Assumed moisture 0.77 % Nozzle check for roundness:
Assumed meter temp. 63.3 F 1 2 3
Total number of points 16 0.262 0.261 0.261 inches
Time per point 4 Caliper ID# WS2
Total run time 64
Post Test Calculations: Moisture/Lab:
Sample volume  66.181 dcf Ave. AP 0.712 "H,0 Filter U207 #
Wet mol. weight 28.77 M, (actual) Ave. VAP 0.8433 "H,0 Initial Final Gain
Actual H,0 0.68 % Ave. AH 3.663 "H,O Impingers, g 2137.4 2123.4 -14.0
Std. meter vol.  66.764 dscf Ave. T, 74 °F Silica gel, g 843.5 867.2 23.7
Isokinetic Average 99.9 % Ave. T, 63.3 °F Total water gain: 9.7
Meter Velocity |  Stack Meter Condenser
Time Volume (dcf) P Temp. Temp. Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 (""H,0) (°F) (°F) H |Run H ("'"Hg) (°F) F
1 4.0 4.210 0.74 73 63 3.82 3.80 35 252 51
2 8.0 8.480 0.75 76 63 3.85 3.90 35 255 55
8 12.0 12.580 0.71 78 63 3.63 3.60 35 252 58
4 16.0 16.700 0.70 79 63 3.57 3.60 35 252 58
5 20.0 20.880 0.73 77 63 3.74 3.70 4 251 57
6 24.0 25.100 0.74 76 63 3.79 3.80 4 253 57
7 28.0 29.120 0.67 76 64 3.44 3.40 35 252 56
8 32.0 33.164 0.65 75 63 3.34 3.30 35 249 55
9 36.0 36.910 0.60 76 63 3.08 3.10 3 253 54
10 40.0 41.010 0.71 74 63 3.65 3.70 4 252 54
11 440 45.260 0.75 72 64 3.88 3.90 4 252 54
12 48.0 49.570 0.77 71 63 3.99 4.00 4 251 54
13 52.0 53.700 0.72 70 63 3.73 3.70 4 250 55
14 56.0 57.880 0.74 70 63 3.84 3.80 4 251 55
15 60.0 62.050 0.72 70 64 3.74 3.70 4 252 56
16 64.0 66.181 0.69 71 64 3.58 3.60 4 251 55
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Isokinetic Field Data
Field Data and Calculations
Particulate Emissions and Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 1
Location: Portland, OR Start Time: 22:37
Source: BH?2 End Time: 23:46
Method: ODEQ5 Date:  12/16/2020
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
0.000

4 4.470 4.30 65 1 0.80 57 0.8944

8 8.740 3.90 65 2 0.74 65 0.8602

12 12.920 3.70 64 3 0.71 70 0.8426

16 16.910 3.40 64 4 0.65 68 0.8062

20 20.810 3.10 64 5 0.59 67 0.7681

24 24.760 3.30 64 6 0.64 66 0.8000

28 28.950 3.70 64 7 0.71 65 0.8426

32 33.161 3.80 64 8 0.72 66 0.8485

36 37.370 3.80 64 9 0.72 66 0.8485

40 41.500 3.60 64 10 0.68 66 0.8246

44 45.580 3.50 64 11 0.67 67 0.8185

48 49.590 3.40 64 12 0.66 66 0.8124

52 53.320 2.90 64 13 0.55 68 0.7416

56 57.490 3.70 65 14 0.72 70 0.8485

60 61.650 3.30 65 15 0.63 71 0.7937

64 65.834 3.80 65 16 0.74 72 0.8602
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Client:  Columbia Steel Casting Run: 1

Source: BH?2 Date: 12/16/20

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 64.0 min Circular

Sample Time Interval 4.0 min Diameter 46.500 in

Meter Volume, V,, 65.834 dcf Rectangular

Water Volume 18.6 g Width in

Nozzle Diameter, N, 0.2613 in. Length in

Nozzle Area 0.000372 sq.ft. Stack Area 11.793 sq.ft.

Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.63 "Hg CO, Average 0.11 %wvd

Static Pressure 0.95 "H,0 O, Average 20.97 %vd

Pitot Factor, cp 0.84

Meter Cal Factor 0.9956 Y

Field Data Averages

Meter Stack

AH 3.575 "H,0 \Dp 0.8257 "H,0

Temperature, T, 64.3 °F Temperature, T, 66.9 °F

Temperature, T, 524.3 "A(°R)  Temperature, T, 526.9 "A (R)

Pressure Meter, Py, 29.893 "Hg Pressure Stack, P; 29.700 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, Vst 65.921 dscf Velocity, V, 46.60 fps
1.867 dscm Volume (actual) 32,973.2 acfm

Actual Volume, Vactualy 67.177 awcf 32,541.3 adcfm

Gas Stream Moisture Volume (standard) 1,967,946.6 wscf/hr

Moisture Vapor, VWyq) 0.875 scf 1,942,166.5 dscf/hr

Moisture, B, 0.0131 32,369.4 dscf/min

Moisture EPA M4 1.31 %v

EPA Method 3 Gas Density

Dry, My 28.86 Ib/Ib-mole

Wet, M, 28.72 Ib/Ib-mole

Percent Isokinetic 100.9 %

Laboratory Results

SLR220430
2020 Columbia Steel Casting Co., Inc.

EPA Method 5
Filterable PM 0.00000 grams
Emissions:
Concentration, C 0.0000 gr/dscf

0 pg/dscm

Mass Emissions 0.00 Ib/hr

Back Half:
Inorganic CPM  1.75E-03 grams
Inorganic CPM, C;  4.09E-04 gr/dscf

935 pg/dsem

Mass Emissions 0.11 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

5.01E-04 grams

1.17E-04 gr/dscf
268 ng/dscm
0.03 Ib/hr
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Isokinetic Field Data
Field Data and Calculations
Particulate Emissions and Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 2
Location: Portland, OR Start Time: 0:18
Source: BH?2 End Time: 1:28
Method: ODEQ5 Date: 12/17/20
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
0.000

4 4.210 3.60 66 1 0.69 74 0.8307

8 8.340 3.60 64 2 0.70 72 0.8367

12 12.400 3.60 65 3 0.69 71 0.8307

16 16.370 3.30 64 4 0.65 71 0.8062

20 20.390 3.40 64 5 0.66 72 0.8124

24 24.340 3.30 64 6 0.64 73 0.8000

28 28.040 2.90 63 7 0.57 78 0.7550

32 31.980 3.30 63 8 0.64 77 0.8000

36 35.920 3.30 63 9 0.66 78 0.8124

40 39.850 3.10 63 10 0.62 78 0.7874

44 43.840 3.40 63 11 0.67 76 0.8185

48 47.690 3.10 62 12 0.61 73 0.7810

52 51.550 3.10 62 13 0.60 74 0.7746

56 55.480 3.40 62 14 0.67 76 0.8185

60 59.600 3.70 62 15 0.69 73 0.8307

64 63.678 3.60 62 16 0.71 70 0.8426
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Client:  Columbia Steel Casting Run: 2

Source: BH?2 Date: 12/17/20

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 64.0 min Circular

Sample Time Interval 4.0 min Diameter 46.500 in

Meter Volume, V,, 63.678 dcf Rectangular

Water Volume 106 g Width in

Nozzle Diameter, N, 0.2613 in. Length in

Nozzle Area 0.000372 sq.ft. Stack Area 11.793 sq.ft.

Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.79 "Hg CO, Average 0.09 %wvd

Static Pressure 0.95 "H,0 O, Average 20.85 %vd

Pitot Factor, cp 0.84

Meter Cal Factor 0.9956 Y

Field Data Averages

Meter Stack

AH 3.356 "H,0 \Dp 0.8086 "H,0

Temperature, T, 63.3 °F Temperature, T, 741 °F

Temperature, T, 523.3 "A(°R)  Temperature, T, 534.1 °A (R)

Pressure Meter, Py, 30.037 "Hg Pressure Stack, P; 29.860 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, Vst 64.192 dscf Velocity, V, 45.79 fps
1.818 dscm Volume (actual) 32,400.1 acfm

Actual Volume, Vactualy 65.595 awcf 32,150.6 adcfm

Gas Stream Moisture Volume (standard) 1,917,948.8 wscf/hr

Moisture Vapor, VWyq) 0.499 scf 1,903,180.6 dscf/hr

Moisture, B, 0.0077 31,719.7 dscf/min

Moisture EPA M4 0.77 %v

EPA Method 3 Gas Density
Dry, Md
Wet, Mg

Percent Isokinetic

Laboratory Results

28.85 Ib/Ib-mole
28.77 Ib/Ib-mole

100.3 %

Front Half:
Filterable PM
Emissions:
Concentration, C

Mass Emissions
Back Half:
Inorganic CPM

Inorganic CPM, C;

Mass Emissions

SLR220430
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0.00095 grams

2.29E-04 gr/dscf
525 pg/dsem
0.06 Ib/hr

4.43E-03 grams
1.06E-03 gr/dscf
2,435 pg/dsem
0.29 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

2.81E-04 grams
6.76E-05 gr/dscf

155 pg/dscm
0.02 Ib/hr
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Isokinetic Field Data
Field Data and Calculations
Particulate Emissions and Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 3
Location: Portland, OR Start Time: 1:56
Source: BH?2 End Time: 3:06
Method: ODEQ5 Date: 12/17/20
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
0.000

4 4.210 3.80 63 1 0.74 73 0.8602

8 8.480 3.90 63 2 0.75 76 0.8660

12 12.580 3.60 63 3 0.71 78 0.8426

16 16.700 3.60 63 4 0.70 79 0.8367

20 20.880 3.70 63 5 0.73 77 0.8544

24 25.100 3.80 63 6 0.74 76 0.8602

28 29.120 3.40 64 7 0.67 76 0.8185

32 33.164 3.30 63 8 0.65 75 0.8062

36 36.910 3.10 63 9 0.60 76 0.7746

40 41.010 3.70 63 10 0.71 74 0.8426

44 45.260 3.90 64 11 0.75 72 0.8660

48 49.570 4.00 63 12 0.77 71 0.8775

52 53.700 3.70 63 13 0.72 70 0.8485

56 57.880 3.80 63 14 0.74 70 0.8602

60 62.050 3.70 64 15 0.72 70 0.8485

64 66.181 3.60 64 16 0.69 71 0.8307
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Client:  Columbia Steel Casting Run: 3

Source: BH?2 Date: 12/17/20

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 64.0 min Circular

Sample Time Interval 4.0 min Diameter 46.500 in

Meter Volume, V,, 66.181 dcf Rectangular

Water Volume 9.7¢ Width in

Nozzle Diameter, N, 0.2613 in. Length in

Nozzle Area 0.000372 sq.ft. Stack Area 11.793 sq.ft.

Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.79 "Hg CO, Average 0.11 %wvd

Static Pressure 0.95 "H,0 O, Average 20.95 %vd

Pitot Factor, cp 0.84

Meter Cal Factor 0.9956 Y

Field Data Averages

Meter Stack

AH 3.663 "H,0  \Dp 0.8433 "H,0

Temperature, T,, 63.3 °F Temperature, T 74.0 °F

Temperature, T, 523.3 "A(°R)  Temperature, T, 534.0 "A (R)

Pressure Meter, Py, 30.059 "Hg Pressure Stack, P 29.860 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, Vst 66.764 dscf Velocity, V, 47.73 fps
1.891 dscm Volume (actual) 33,772.8 acfm

Actual Volume, Vnactualy 68.149 awcf 33,543.1 adcfm

Gas Stream Moisture Volume (standard) 1,999,581.5 wscf/hr

Moisture Vapor, VWyq) 0.456 scf 1,985,984.3 dscf/hr

Moisture, B, 0.0068 33,099.7 dscf/min

Moisture EPA M4 0.68 %v

EPA Method 3 Gas Density
Dry, Md
Wet, Mg

Percent Isokinetic

Laboratory Results

28.86 Ib/Ib-mole
28.79 Ib/Ib-mole

100.0 %

Front Half:
Filterable PM
Emissions:
Concentration, C

Mass Emissions
Back Half:
Inorganic CPM

Inorganic CPM, C;

Mass Emissions

SLR220430
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0.00037 grams

8.48E-05 gr/dscf
194 pg/dscm
0.02 Ib/hr

3.37E-03 grams

7.79E-04 gr/dscf
1,782 pg/dscm
0.22 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

2.14E-03 grams
4.95E-04 gr/dscf
1,132 pg/dscm
0.14 Ib/hr
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Oregon Method 5
Filterable and Condensable Particulate
Laboratory Gravimetric Data

Client:  Columbia Steel Casting
Location: Portland, OR

Source: BH2
Blank
Initial Final Net Gain  Correction Corrected
Run Sample Description ml# (grams)  (grams) (grams) (grams)  Gain (grams)
CPM Organics (Acetone BH) 94 103.45050 103.45108 0.00058 0.00025 0.00033
Probe Rinse (Acetone FH) 97 103.18963 103.18961 -0.00002 0.00026 0.00000
Filter U205 0.47102 0.47101 -0.00001 0.00000
1 CPM Inorganics (Water) 253 121.80215 121.80420 0.00205 0.00030 0.00175
CPM Organics (Methylene Chloride BH) 150 109.17124 109.17154 0.00030 0.00013 0.00017

Impinger H,O Gain, g

35

Filterable PM (mg) 0.00
Total PM (mg) 2.25 ND
CPM Organics (Acetone BH) 128 117.00381 117.00429 0.00048 0.00034 0.00014
Probe Rinse (Acetone FH) 89 98.66506 98.66625 0.00119 0.00024 0.00095
Filter U206 0.47718 0.47614  -0.00104 0.00000
2 CPM Inorganics (Water) 260 115.63632 115.64106 0.00474 0.00031 0.00443
CPM Organics (Methylene Chloride BH) 150 119.90593 119.90620 0.00027 0.00013 0.00014
Impinger H,O Gain, g -10.6
Filterable PM (mg) 0.95
Total PM (mg) 5.66 ND
CPM Organics (Acetone BH) 102 99.26531 99.26721  0.00190 0.00027 0.00163
Probe Rinse (Acetone FH) 141 100.18576 100.18650 0.00074 0.00037 0.00037
Filter U207 0.47562  0.47454  -0.00108 0.00000
3 CPM Inorganics (Water) 257 102.45032 102.45400 0.00368 0.00031 0.00337
CPM Organics (Methylene Chloride BH) 150 120.68345 120.68409 0.00064 0.00013 0.00051
Impinger H,O Gain, g -14.0
Filterable PM (mg) 0.37
Total PM (mg) 5.88 ND
Acetone Blank 170 102.30054 102.30099 0.00045 2.65E-06 g/ml
Water Blank 216  99.57033 99.57059  0.00026 1.20E-06  g/ml
Methylene Chloride Blank 150 101.38136 101.38149 0.00013 8.67E-07 g/ml
ND = Non-Detect. Values are below the method detection limit (7 mg). Emission rates were calculated using these results,
rather than the 7 mg detection limit, as this testing was conducted for emission factor verification purposes.
SLR220430
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Oregon Methods 1-5
Filterable and Condensable Particulate
Results Summary

Client: Columbia Steel Casting
Source: BH 2
Location: Portland, OR
Run 1 2 3
Date 12/16/2020 12/17/2020 12/17/2020
Run Start Time 22:37 0:18 1:56
Run End Date 12/16/2020 12/17/2020 12/17/2020
Run End Time 23:46 1:28 3:06
Duration, min. 64 64 64 Average
Barometric Pressure, ""Hg 29.63 29.79 29.79 29.74
Nozzle Dia., in. 0.2613 0.2613 0.2613 0.2613
Isokinetic Average, % 100.9 100.3 99.9 100.4
Sample Volume, dscf 65.906 64.177 66.749 65.611
Sample Volume, dscm 1.866 1.817 1.890 1.858
Stack Diameter, in. 46.50 46.50 46.50 46.50
Stack Area, sq.ft. 11.793 11.793 11.793 11.793
CO, %vd 0.11 0.09 0.11 0.10
0, %vd 20.97 20.85 20.95 20.92
Static Press., ""H,O 0.95 0.95 0.95 0.95
H,O %v 1.31 0.77 0.68 0.92
Wet Molecular Weight, Ib/lb-mole 28.72 28.77 28.79 28.76
Velocity, FPS 46.60 45.79 47.73 46.71
ADCFM 32,541.3 32,150.6 33,543.1 32,745.0
ACFM 32,973.2 32,400.1 33,772.8 33,048.7
DSCFM 32,369.4 31,719.7 33,099.7 32,396.3
Stack Temperature, °F 66.9 74.1 74.0 71.7
_ _ Concentration, C, gr/dscf 0.00E+00 2.29E-04 8.48E-05 1.05E-04
Filterable Particulate pg/dscm 0 525 194 240
Mass Ib/hr 0.00 0.06 0.02 0.03
. gr/dscf 4.09E-04 1.06E-03 7.79E-04 7.51E-04
. Concentration, C;
Inorganic CPM pg/dsem 936 2,436 1,783 1,719
Mass Ib/hr 0.11 0.29 0.22 0.21
_ Concentration, C, gr/dscf 1.17E-04 6.76E-05 4.95E-04 2.27E-04
Organic CPM pg/dscm 269 155 1,132 519
Mass Ib/hr 0.03 0.02 0.14 0.06
Concentration, C, gr/dscf 5.26E-04 1.36E-03 1.36E-03 1.08E-03
ng/dscm 1,204.3 3,116.5 3,109.7 2,476.8
Total PM Ib/hr 0.15 0.37 0.39 0.30
Mass Ib/ton steel melted | 0.0410 0.1040 0.0562 0.0671
. gr/dscf 1.64E-03 |< 1.68E-03 1.62E-03 |<  1.65E-03
Concentration, C;
pg/dsem 37513 [< 38525 37037 [< 37692
*Total PM Ib/hr 0.45 < 0.46 0.46 < 0.46
Mass lbfton steel melted |« 01277 |<  0.1285 00669 |< 01077
Production Data Steel Melted tons/hr 3.56 3.56 6.86 4.66

*Results are below method detection limit. Resluts are calculated using the method detection limit of 7 mg.
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APPENDIX D: BAGHOUSE #15 TEST DATA
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PN

7~ BISON

ENGINEERING. INC.

COMPANY

Columbia Steel Casting

FACILITY

Steel Foundry

LOCATION

Portland, Oregon

SOURCE

BH 15

DATE

12/7/2020 - 12/9/2020

METHOD

M29

POLLUTANT

Selected Metals

SLR220430
2020 Columbia Steel Casting Co., Inc.
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EPA Method 1
Stack Parameters and Traverse Points

Client: Columbia Steel Casting

Location: Portland, Oregon

Source: BH 15

Facility: Steel Foundry

Type of Testing: p (P for Particulate; V for Velocity/Nonparticulate)
Type of Duct: c (C for circular; R for rectangular)
Number of ports available: 2
Number of ports to be used: 2

Port diameter: 6 inches
Circular ID (Rectangular Depth): 66.00 inches
Port depth and/or wall thickness: 6.00 inches
Stack width (Rectangular only): inches

Equivalent Diameter

If rectangluar = 2*Depth*Width = 66.00
Depth + Width

Stack/duct area = 23.758 sq.feet

Sample Port Location: Downstrean from

flow disturbance
from process

B
Number of Inches: 132.00
Number of Diameters: 2.00
Minimum Number of Traverse Points: 24
% of Distance from
Points diameter inside wall (in.)
1 2.1 1.39
2 6.7 4.42
3 11.8 7.79
4 17.7 11.68
5 25.0 16.50
6 35.6 23.50
7 64.4 42.50
8 75.0 49.50
9 82.3 54.32
10 88.2 58.21
11 93.3 61.58
12 97.9 64.61
#
#

SLR220430
2020 Columbia Steel Casting Co., Inc.

inches (If circular = duct ID)

3421.2 sq.inches

Upstream from
flow disturbance
toward exit
A
42.00
0.64

Distance including

port (in.)
73/8
103/8
133/4
17 5/8
221/2
291/2
48 1/2
55 1/2
60 3/8
64 1/4
67 5/8
705/8

Reference Diagram

—w —>

ID
Stack Exit (Top View)
A
{' Sample
A Port
B
Direction
of Flow
v

Drawing NOT to scale and
NOT an acurate representation of stack.
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Pre Traverse Flow Information

Client: Columbia Steel Casting
Location: Portland, Oregon
Source: BH 15
Stack Temp: 51
Traverse |Velocit P| Null
Point (""H,0) Angle
1 0.32 10.0
2 0.32 0.0
3 0.30 5.0
4 0.31 10.0
5 0.25 10.0
6 0.26 10.0
7 0.25 5.0
8 0.21 5.0
9 0.22 10.0
10 0.24 5.0
11 0.27 10.0
12 0.27 5.0
13 0.28 5.0
14 0.28 5.0
15 0.30 5.0
16 0.30 10.0
17 0.25 0.0
18 0.26 0.0
19 0.24 0.0
20 0.22 0.0
21 0.22 5.0
22 0.23 10.0
23 0.24 10.0
24 0.26 5.0
Average: 0.26 5.8

Flow is found to be:

Non-cyclonic
Cyclonic

SLR220430

2020 Columbia Steel Casting Co.,

X

Inc.
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SLR220430

Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 1
Location: Portland, Oregon Start Time: 7:20
Source: BH 15 Environmental Conditions/Test Notes: End Time: 19:25
EPA Method: M29 Partly cloudy and 40s F. Date:  12/7/2020
Box Operator: JCR
Technician(s): JCR
Stack Dimensional Data: Equipment:
Circular Meterbox ID 13 Probe ID 6E  Liner type glass
Diameter 66.000 in Y factor 0.9956 Nozzle ID G 0.31 Nozzle size 0.3097 inches
Rectangular AH@ 1.861 Hot box ID HB3 Nozzlearea 0.000523 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Pitot ID 6E  Filter heat 250 F
Stack Area 23.758 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.41 "Hg 0, 20.90 % Pitot X X
Static Pressure -8.0 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.000
Ave. AP 0.28 "H,0 Rec. Nz. 0.283 inches Leak check vacuum, "Hg 10 10
Stack Temperature 50 F
Assumed moisture 15 % Nozzle check for roundness:
Assumed meter temp. 55 F 1 2 3
Total number of points 24 0.310 0.310 0.309 inches
Time per point 30 Caliper ID# ws2
Total run time 720
Post Test Calculations: Moisture/Lab:
Sample volume  637.152 dcf Ave. AP 0.282 "H,0 Filter NA #
Wet mol. weight 28.79 M (actual) Ave. VAP 0.53 "H,0 Initial Final Gain
Actual H,0O 0.46 % Ave. AH 2.798 "H,0O Impingers, g 217.1 211.3 -5.8
Std. meter vol.  674.390 dscf Ave. T 50.3 °F Silica gel, g 266.6 338.8 72.2
Isokinetic Average 99.2 % Ave. T, 48 °F Total water gain: 66.4
Meter .
) Volume (dcf) | Velocity | Stack | Meter ) Condenser
Time P Temp. Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 (""H,0) (°F) (°F) |Cale. H| Run H ("Hg) (°F) F
1 30.0 28.200 0.33 52 39 3.22 3.20 6 250 38
2 60.0 55.730 0.31 46 39 3.06 3.00 6 251 34
3 90.0 83.840 0.32 45 42 3.19 3.15 6 254 47
4 120.0 111.150 0.30 45 43 2.99 3.00 6 256 41
5 150.0 138.400 0.30 46 44 2.99 3.00 6 255 44
6 180.0 162.190 0.24 46 47 241 2.40 5 252 40
7 210.0 186.450 0.24 48 47 2.40 2.40 5 258 38
8 240.0 212.290 0.27 56 48 2.66 2.65 5 261 40
9 270.0 239.730 0.30 56 49 297 2.95 5 253 41
10 300.0 266.640 0.30 55 50 2.98 2.95 55 256 41
11 330.0 294.260 0.30 57 51 297 2.95 55 256 42
12 360.0 319.427 0.26 54 51 259 2.55 5 255 38
13 390.0 345.720 0.27 53 52 2.70 2.65 4 254 40
14 420.0 373.410 0.29 57 53 2.88 2.90 5 255 40
15 450.0 402.260 0.32 55 53 3.19 3.20 5 255 40
16 480.0 428.050 0.26 52 54 2.62 2.60 4.5 256 40
17 510.0 452.730 0.23 50 52 231 2.30 4.5 257 40
18 540.0 474.180 0.18 51 51 1.80 1.80 45 257 40
19 570.0 500.230 0.25 48 50 2.52 2.50 5 256 40
20 600.0 526.070 0.26 47 49 2.62 2.60 5 253 40
21 630.0 553.588 0.30 48 49 3.01 3.00 55 255 40
22 660.0 580.420 0.31 47 47 311 3.10 55 255 40
23 690.0 610.010 0.33 47 45 3.29 3.30 6 255 41
24 720.0 637.152 0.30 46 46 3.01 3.00 5 256 40
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SLR220430

Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 2
Location: Portland, Oregon Start Time: 00
Source: BH 15 Environmental Conditions/Test Notes: End Time: 20:04
EPA Method: M29 Partly cloudy and 40s F. Date: 12/ /2020
Box Operator: JCR
Technician(s): JCR
Stack Dimensional Data: Equipment:
Circular Meterbox 1D 13 Probe ID 6E  Liner type: glass
Diameter 66.000 in Y factor 0.9956 Nozzle ID G 0.31 Nozzle size: 0.3097 inches
Rectangular AH@ 1.861 Hot box ID HB3 Nozzle area: 0.000523 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 6E  Filter heat: 250 F
Stack Area 23.758 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.25 "Hg 0, 209 % Pitot: X X
Static Pressure -8 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 0.28 "H,0 Rec. Nz. 0.284 inches Leak check vacuum, "Hg: 14 14
Stack Temperature 50 F
Assumed moisture 0.46 % Nozzle check for roundness:
Assumed meter temp. 48 F 1 2 3
Total number of points 24 0.310 0.310 0.309 inches
Time per point 30 Caliper ID# ws2
Total run time 720
Post Test Calculations: Moisture/Lab:
Sample volume  561.848 dcf Ave. AP 0.211 "H,0 Filter NA #
Wet mol. weight 28.76 M (actual) Ave. VAP 0.4564 "H,0 Initial Final Gain
Actual H,0O 0.71 % Ave. AH 2.144 "H,0 Impingers, g 217.2 232.4 15.2
Std. meter vol.  586.489 dscf Ave. T 51.6 °F Silica gel, g 879.2 953.1 73.9
Isokinetic Average 100.7 % Ave. T, 51.6 °F Total water gain: 89.1
Meter Velocity | Stack | Meter Condenser
Time Volume (dcf) P Temp. Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 (""H,0) (°F) (°F) H Run H (""Hg) (°F) F
1 30.0 25.470 0.25 46 41 2.52 2.50 35 255 40
2 60.0 53.080 0.30 42 39 3.04 3.05 4.5 254 36
3 90.0 79.550 0.27 45 44 2.75 2.75 45 256 48
4 120.0 104.890 0.25 47 46 254 2.55 45 255 52
5 150.0 128.500 0.22 48 48 2.24 2.20 4 255 45
6 180.0 152.140 0.21 47 49 2.15 2.10 4 254 44
7 210.0 174.560 0.19 48 49 1.94 1.90 4 254 43
8 240.0 193.540 0.14 49 50 1.43 1.40 3 254 42
9 270.0 219.850 0.27 55 52 2.73 2.70 4 255 44
10 300.0 240.080 0.15 57 55 1.52 1.50 3 255 42
11 330.0 259.230 0.14 55 55 1.43 1.40 25 255 41
12 360.0 279.063 0.15 58 55 1.52 1.50 25 252 41
13 390.0 298.900 0.15 58 56 1.52 1.50 25 255 43
14 420.0 318.590 0.15 58 57 1.53 1.50 25 255 42
15 450.0 338.960 0.16 56 55 1.63 1.65 25 257 42
16 480.0 360.230 0.17 56 55 1.73 1.75 3 256 42
17 510.0 382.830 0.19 54 56 1.94 1.95 3 256 40
18 540.0 407.650 0.23 53 55 2.35 2.35 35 256 40
19 570.0 431.850 0.22 51 54 2.25 2.25 35 255 39
20 600.0 456.540 0.23 51 55 2.36 2.35 35 252 39
21 630.0 482.920 0.26 51 53 2.66 2.65 4 255 39
22 660.0 508.900 0.24 52 53 2.45 2.50 45 255 39
23 690.0 534.770 0.27 51 54 2.77 275 4 255 40
24 720.0 561.848 0.26 51 52 2.65 2.70 4 254 39
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SLR220430

Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 3
Location: Portland, Oregon Start Time: 7:45
Source: BH 15 Environmental Conditions/Test Notes: End Time: 1
EPA Method: M29 Partly cloudy and 40s F. Date:  12/9/2020
Box Operator: JCR
Technician(s): JCR
Stack Dimensional Data: Equipment:
Circular Meterbox ID 13 Probe ID 6E  Liner type: glass
Diameter 66.000 in Y factor 0.9956 NozzleID G 0.31 Nozzle size: 0.3097 inches
Rectangular AH@ 1.861 Hot box ID HB3 Nozzle area: 0.000523 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 6E  Filter heat: 250 F
Stack Area 23.758 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.36 "Hg 0, 20.9 % Pitot: X X
Static Pressure -8 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 0.28 "H,0 Rec. Nz. 0.283 inches Leak check vacuum, "Hg: 15 15
Stack Temperature 50 F
Assumed moisture 0.71 % Nozzle check for roundness:
Assumed meter temp. 51.6 F 1 2 3
Total number of points 24 0.310 0.310 0.309 inches
Time per point 30 Caliper ID# ws2
Total run time 720
Post Test Calculations: Moisture/Lab:
Sample volume  576.816 dcf Ave. AP 0.22 "H,0 Filter NA #
Wet mol. weight 28.73 M; (actual) Ave. VAP 0.4669 "H,0 Initial Final Gain
Actual H,O 1.00 % Ave. AH 2.244 "H,0 Impingers, g 205.6 243.9 38.3
Std. meter vol.  600.673 dscf Ave. T 52.5 °F Silica gel, g 964.5 1054.8 90.3
Isokinetic Average 101.0 % Ave. Ty, 54.8 °F Total water gain: 128.6
Meter Velocity Stack Meter Condenser
Time Volume (dcf) P Temp. Temp. Calc. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) H Run H (""Hg) (°F) F
1 30.0 20.140 0.14 50 43 1.40 1.40 4 257 44
2 60.0 41.110 0.18 51 40 1.79 1.80 45 256 35
3 90.0 61.900 0.17 51 48 1.72 1.70 4.5 255 35
4 120.0 82.420 0.16 52 51 1.62 1.60 45 255 35
5 150.0 105.330 0.20 52 54 2.04 2.05 55 256 37
6 180.0 129.460 0.22 55 56 224 2.25 6 255 38
7 210.0 152.690 0.20 55 57 2.04 2.05 55 257 38
8 240.0 177.330 0.23 55 58 2.35 2.35 6 256 39
9 270.0 201.580 0.22 55 58 2.25 2.25 6 255 38
10 300.0 224.730 0.20 56 59 2.04 2.05 55 256 39
11 330.0 248.130 0.21 56 59 2.14 2.15 6 254 39
12 360.0 270.776 0.19 58 60 1.94 1.95 55 255 41
13 390.0 293.870 0.20 55 59 2.05 2.05 55 255 41
14 420.0 318.120 0.22 54 58 2.25 2.30 6 252 41
15 450.0 342.230 0.21 55 59 2.15 2.20 55 253 44
16 480.0 368.390 0.27 54 60 2.77 2.70 6 252 44
17 510.0 394.600 0.24 53 59 2.46 2.50 6 252 44
18 540.0 420.760 0.26 53 58 2.66 2.60 6.5 252 45
19 570.0 446.550 0.25 51 57 2.57 2.60 6.5 252 47
20 600.0 472.050 0.24 50 56 2.46 2.50 6.5 252 48
21 630.0 497.570 0.25 48 54 2.57 2.55 6.5 255 42
22 660.0 522.990 0.25 47 52 2.56 2.55 6.5 252 43
23 690.0 549.010 0.26 47 51 2.66 2.65 7 252 43
24 720.0 576.816 0.30 46 50 3.07 3.05 8 252 45
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Isokinetic Field Data
Field Data and Calculations
Gas Stream Characteristics

Client: Columbia Steel Casting Run: 1
Location: Portland, Oregon Start Time: 7:20
Source: Baghouse 15 End Time: 19:25
Method: 29 Date: 12/7/2020
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,O T.°F \Dp
0.000
30.0 28.200 3.20 39 1 0.33 52 0.5745
60.0 55.730 3.00 39 2 0.31 46 0.5568
90.0 83.840 3.15 42 3 0.32 45 0.5657
120.0 111.150 3.00 43 4 0.30 45 0.5477
150.0 138.400 3.00 44 5 0.30 46 0.5477
180.0 162.190 2.40 47 6 0.24 46 0.4899
210.0 186.450 2.40 47 7 0.24 48 0.4899
240.0 212.290 2.65 48 8 0.27 56 0.5196
270.0 239.730 2.95 49 9 0.30 56 0.5477
300.0 266.640 2.95 50 10 0.30 55 0.5477
330.0 294.260 2.95 51 11 0.30 57 0.5477
360.0 319.427 2.55 51 12 0.26 54 0.5099
390.0 345.720 2.65 52 13 0.27 53 0.5196
420.0 373.410 2.90 53 14 0.29 57 0.5385
450.0 402.260 3.20 53 15 0.32 55 0.5657
480.0 428.050 2.60 54 16 0.26 52 0.5099
510.0 452.730 2.30 52 17 0.23 50 0.4796
540.0 474.180 1.80 51 18 0.18 51 0.4243
570.0 500.230 2.50 50 19 0.25 48 0.5000
600.0 526.070 2.60 49 20 0.26 47 0.5099
630.0 553.588 3.00 49 21 0.30 48 0.5477
660.0 580.420 3.10 47 22 0.31 47 0.5568
690.0 610.010 3.30 45 23 0.33 47 0.5745
720.0 637.152 3.00 46 24 0.30 46 0.5477
SLR220430
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Client: Columbia Steel Casting
Source: Baghouse 15

Run: 1
Date: 12/07/20

Field Data Input Continued
Moisture Data

Stack Dimensional Data:

Total Test Time 720.0 min Circular

Sample Time Interval 30.0 min Diameter 66.000 in
Meter Volume, V,, 637.152 dcf Rectangular

Water Volume 66.4 g Width in
Nozzle Diameter, N, 0.3097 in. Length in
Nozzle Area 0.000523 sq.ft. Stack Area 23.758 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 30.41 "Hg CO, Average 0.00 %vd
Static Pressure -8.00 "H,0 O, Average 20.90 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9956 Y

Field Data Averages

Meter Stack

AH 2.798 "H,0 \Dp 0.5300 "H,0
Temperature, T, 48.0 °F Temperature, T 50.3 °F
Temperature, T, 508.0 "A ("R)  Temperature, T, 510.3 ‘A (R)
Pressure Meter, P, 30.616 "Hg Pressure Stack, P 29.822 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, V)

674.390 dscf
19.097 dscm
Actual Volume, Vpacua 657.210 awcf

Gas Stream Moisture

Moisture Vapor, VW) 3.125 scf
Moisture, B 0.0046
Moisture EPA M4 0.46 %v

EPA Method 3 Gas Density
Dry, My
Wet, My

Percent Isokinetic 99.2 %

SLR220430
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28.84 Ib/Ib-mole
28.79 Ib/Ib-mole

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi 29.34 fps

Volume (actual) 41,823.6 acfm
41,631.2 adcfm

2,587,950.8 wscf/hr

2,576,046.2 dscf/hr

42.934.1 dscf/min

Volume (standard)
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Isokinetic Field Data

Field Data and Calculations
Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 2
Location: Portland, Oregon Start Time: 8:00
Source: Baghouse 15 End Time: 20:04
Method: 29 Date: 12/08/20
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft® "H,O0 T, °F Point "H,O T.°F \Dp
0.000
30.0 25.470 2.50 41 1 0.25 46 0.5000
60.0 53.080 3.05 39 2 0.30 42 0.5477
90.0 79.550 2.75 44 3 0.27 45 0.5196
120.0 104.890 2.55 46 4 0.25 47 0.5000
150.0 128.500 2.20 48 5 0.22 48 0.4690
180.0 152.140 2.10 49 6 0.21 47 0.4583
210.0 174.560 1.90 49 7 0.19 48 0.4359
240.0 193.540 1.40 50 8 0.14 49 0.3742
270.0 219.850 2.70 52 9 0.27 55 0.5196
300.0 240.080 1.50 55 10 0.15 57 0.3873
330.0 259.230 1.40 55 11 0.14 55 0.3742
360.0 279.063 1.50 55 12 0.15 58 0.3873
390.0 298.900 1.50 56 13 0.15 58 0.3873
420.0 318.590 1.50 57 14 0.15 58 0.3873
450.0 338.960 1.65 55 15 0.16 56 0.4000
480.0 360.230 1.75 55 16 0.17 56 0.4123
510.0 382.830 1.95 56 17 0.19 54 0.4359
540.0 407.650 2.35 55 18 0.23 53 0.4796
570.0 431.850 2.25 54 19 0.22 51 0.4690
600.0 456.540 2.35 55 20 0.23 51 0.4796
630.0 482.920 2.65 53 21 0.26 51 0.5099
660.0 508.900 2.50 53 22 0.24 52 0.4899
690.0 534.770 2.75 54 23 0.27 51 0.5196
720.0 561.848 2.70 52 24 0.26 51 0.5099
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Client:  Columbia Steel Casting Run:

Source: Baghouse 15 Date: 12/08/20

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 720.0 min Circular

Sample Time Interval 30.0 min Diameter 66.000 in
Meter Volume, V,, 561.848 dcf Rectangular

Water Volume 89.1¢ Width in
Nozzle Diameter, N, 0.3097 in. Length in
Nozzle Area 0.000523 sq.ft. Stack Area 23.758 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 30.25 "Hg CO, Average 0.00 %vd
Static Pressure -8.00 "H,0 O, Average 20.90 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9956 Y

Field Data Averages

Meter Stack

AH 2.144 "H,0 \Dp 0.4564 "H,0
Temperature, T, 51.6 °F Temperature, T, 51.6 °F
Temperature, Ty, 511.6 "A(°R)  Temperature, T, 511.6 ‘A (R)
Pressure Meter, P,, 30.408 "Hg Pressure Stack, P 29.662 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vstq)

Actual Volume, Ve
Gas Stream Moisture

586.489 dscf
16.607 dscm
577.545 awcf

Moisture Vapor, VW)
Moisture, By

4.193 scf
0.0071

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, M,

Percent Isokinetic

SLR220430
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0.71 %v

28.84 Ib/Ib-mole
28.76 Ib/Ib-mole

100.7 %

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi
Volume (actual)

Volume (standard)

25.38 fps
36,178.7 acfm
35,921.8 adcfm

2,220,988.1 wscf/hr
2,205,219.1 dscf/hr

36,753.7 dscf/min

204



Isokinetic Field Data
Field Data and Calculations
Gas Stream Characteristics

Client: Columbia Steel Casting Run: 3
Location: Portland, Oregon Start Time: 7:45
Source:  Baghouse 15 End Time: 19:48
Method: 29 Date: 12/09/20
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,O T.°F \Dp
0.000
30.0 20.140 1.40 43 1 0.14 50 0.3742
60.0 41.110 1.80 40 2 0.18 51 0.4243
90.0 61.900 1.70 48 3 0.17 51 0.4123
120.0 82.420 1.60 51 4 0.16 52 0.4000
150.0 105.330 2.05 54 5 0.20 52 0.4472
180.0 129.460 2.25 56 6 0.22 55 0.4690
210.0 152.690 2.05 57 7 0.20 55 0.4472
240.0 177.330 2.35 58 8 0.23 55 0.4796
270.0 201.580 2.25 58 9 0.22 55 0.4690
300.0 224.730 2.05 59 10 0.20 56 0.4472
330.0 248.130 2.15 59 11 0.21 56 0.4583
360.0 270.776 1.95 60 12 0.19 58 0.4359
390.0 293.870 2.05 59 13 0.20 55 0.4472
420.0 318.120 2.30 58 14 0.22 54 0.4690
450.0 342.230 2.20 59 15 0.21 55 0.4583
480.0 368.390 2.70 60 16 0.27 54 0.5196
510.0 394.600 2.50 59 17 0.24 53 0.4899
540.0 420.760 2.60 58 18 0.26 53 0.5099
570.0 446.550 2.60 57 19 0.25 51 0.5000
600.0 472.050 2.50 56 20 0.24 50 0.4899
630.0 497.570 2.55 54 21 0.25 48 0.5000
660.0 522.990 2.55 52 22 0.25 47 0.5000
690.0 549.010 2.65 51 23 0.26 47 0.5099
720.0 576.816 3.05 50 24 0.30 46 0.5477
SLR220430

2020 Columbia Steel Casting Co., Inc.
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Client:
Source:  Baghouse 15

Columbia Steel Casting

Run: 3
Date: 12/09/20

Field Data Input Continued
Moisture Data

Stack Dimensional Data:

Total Test Time 720.0 min Circular

Sample Time Interval 30.0 min Diameter 66.000 in
Meter Volume, V,, 576.816 dcf Rectangular

Water Volume 128.6 ¢ Width in
Nozzle Diameter, N, 0.3097 in. Length in
Nozzle Area 0.000523 sq.ft. Stack Area 23.758 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py 30.36 "Hg CO, Average 0.00 %vd
Static Pressure -8.00 "H,O O, Average 20.90 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9956 Y

Field Data Averages

Meter Stack

AH 2.244 "H,0 \Dp 0.4669 "H,O
Temperature, T,, 54.8 °F Temperature, Ty 52.5 °F
Temperature, Ty, 514.8 "A(CR)  Temperature, T, 512.5 ‘A (R)
Pressure Meter, P, 30.525 "Hg Pressure Stack, P 29.772 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, V sta)

Actual Volume, V yctualy
Gas Stream Moisture
Moisture Vapor, VWgq)
Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, M,

Percent Isokinetic

SLR220430
2020 Columbia Steel Casting Co., Inc.

600.673 dscf
17.009 dscm
592.093 awcf

6.052 scf
0.0100
1.00 %v

28.84 Ib/lb-mole
28.73 Ib/lb-mole

101.0 %

EPA Method 2 Stack Gas Flowrate:

Velocity, V; 25.95 fps

Volume (actual) 36,991.2 acfm
36,621.3 adcfm

2,275,287.2 wscf/hr

2,252,534.3 dscf/hr

37,542.2 dscf/min

Volume (standard)
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SLR220430

Source: Baghouse 15 Sample Date: 12/07/20
Run: 1
Filter +

Client ID: Front Half Back Half
Analyte < Result Result FH MDL. BH MDL Units
Arsenic 391 MDL 1.75 0.700 pg/sample
Chromium 12.6 0.539 0.200 0.080 pg/sample
Lead < MDL MDL 1.25 0.500 pg/sample
Manganese 316 1.040 0.075 0.030 pg/sample
Nickel 134 MDL 0.750 0.300 pg/sample

Lab ID: 20-52285 20-52286

Sample Vol: 250 100 mL
Source: Baghouse 15 Sample Date: 12/08/20
Run: 2
Filter +

Client ID: Front Half Back Half
Analyte < Result < Result FH MDL. BH MDL Units
Arsenic 2.73 MDL 1.75 0.700 pg/sample
Chromium 4.37 0.550 0.200 0.080 pg/sample
Lead < MDL 0.652 1.25 0.500 pg/sample
Manganese 85.7 4.78 0.075 0.030 pg/sample
Nickel 8.48 0.321 0.750 0.300 pg/sample

Lab ID: 20-52287 20-52288

Sample Vol: 250 100 mL

2020 Columbia Steel Casting Co., Inc.
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SLR220430

Source: Baghouse 15
Run: 3
Filter +

Client ID: Front Half
Analyte < Result
Arsenic 4.63
Chromium 4.56
Lead < MDL
Manganese 119
Nickel 8.75
Lab ID: 20-52289
Sample Vol: 250

Sample Date: 12/09/20

Back Half
Result FH MDL. BH MDL Units
MDL 1.75 0.700 pg/sample
0.457 0.200 0.080 pg/sample
0.688 1.250 0.500 pg/sample
1.500 0.075 0.030 pg/sample
MDL 0.750 0.300 pg/sample
20-S2290
100 mL

2020 Columbia Steel Casting Co., Inc.
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SLR220430

Source: Baghouse 15

Blank Values

Client ID: Filter MDL
Filter MDL

Analyte < ug/sample ug/sample

Arsenic 5.84 1.75

Chromium 1.74 0.200

Lead < MDL 1.25

Manganese 1.23 0.075

Nickel 7.06 0.750

Lab ID: 20-52292

Sample Vol, ml: 250

2020 Columbia Steel Casting Co., Inc.

<

<

BH Capture
Soln.

5% HNO,/
10% H,0,
yg/sample
MDL
0.343
MDL
0.376
MDL
20-52293
100

FH/BH
MDL Rinse MDL
5% HNO3/ 0.1 N HNO;
10% H,0, 0.1 N HNO, MDL
MDL pg/sample < pa/sample pg/sample
0.700 < MDL 1.75
0.080 0.209 0.200
0.500 < MDL 1.25
0.030 < MDL 0.075
0.300 < MDL 0.750
20-S2291
250
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Columbia Steel Casting

Baghouse 15
12/07/20

Species
Volume(ml)
As
Cr
Pb
Mn
Ni
Lab:
Content:

Sample* Blank*

FH FH
Wash+Filter Wash, pg
100 100

3.910 < 0.7000

12.600 0.0836

< 1.250 < 0.5000

316.000 < 0.0300

13.400 < 0.3000

20-S2285 20-S2291

0.INHNO;4 0.INHNO;4
FH Filter & Probe Rinse
100ml 0.1N HNO; rinse

Same as BH

Blank Wash

1

Blank*

FH

Filter, ug
N/A

5.840
1.740
1.250
1.230
7.060
20-52292
0.INHNO;

Method 29 Metals Blank Calculations

v \% VI
Sample* Blank* BH Blank*
BH BH Corrected
Cap.Sol. Cap.Sol. Cap.Sol.
100 pg/mL 200
0.700 < 0.0070 < 1.400
0.539 0.0034 0.686
0.500 < 0.0050 < 1.000
1.040 0.0038 0.752
0.300 < 0.0030 < 0.600

20-S2286  20-S2293

5%HNO,/ 5%HNO,/ 5%HNO,/
10%H,0, 10%H,0, 10%H,0,
BH Imps 1&2

100ml .1IN HNO; rinse

200ml 5%HNO4/10%H,0, reagent

Blanks are prorated to reflect 100ml for HNO; and 200ml for HNO3/H,0,
* Blank Rules:
"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430

2020 Columbia Steel Casting Co., Inc.

VIl

BH Blank*
Corrected
Wash, pg
100
0.7000
0.0836
0.5000
0.0300
0.3000

0.INHNO;

Same as FH
Blank Wash

Run: 1

VI

Allowable

BH
Blank, pg Species

0.000 Arsenic
0.770 Chromium
0.000 Lead

0.752 Manganese
0.000 Nickel

1of3
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Baghouse 15 Method 29 Metals Blank Calculations Run: 1 20f3

12/7/20
X XI Xl X1 X1V XV
Allowable FH Blank 5% of FH Lessor of Greater of FH
FH Corrected Sample, ug Xlor Xl Aor XIlI Net
Species Blank, pg Hg Sample, pg Species
As 5.840 5.840 0.196 0.196 11.63 -1.930 Arsenic
Cr 1.824 1.824 0.630 0.630 11.63 10.776 Chromium
Pb 0.000 0.000 < 0.063 0.000 11.63 < 1.250 Lead
Mn 1.230 1.230 15.800 1.230 11.63 314.770 Manganese
Ni 7.060 7.060 0.670 0.670 11.63 6.340 Nickel

Allowable FH Blank Calculation:

A = (area of filter, sq. in.)*(1.4 pg/sg.in.)= pg A= 11.63 pg

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430 211
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Baghouse 15 Method 29 Metals Blank Calculations Run: 1 30f3

12/7/20
XVI XVII XVII XIX XX XXI XX11 XX
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug XVIIor XVIIl 1pg or XIX Net Net  Total Net
Species Blank, pg Sample, ug Sample, pg Sample, ug Species

As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 0.000 < 0.700 Arsenic
Cr 0.770 0.770 0.027 0.027 1.000 0.000 10.776 10.776 Chromium
Pb 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Lead
Mn 0.752 0.752 0.052 0.052 1.000 0.288 314.770 315.058 Manganese
Ni 0.000 0.000 < 0.015 0.000 1.000 < 0.300 6.340 < 6.640 Nickel

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00pg, use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Columbia Steel Casting

Baghouse 15
12/08/20

Species
Volume(ml)
As
Cr
Pb
Mn
Ni
Lab:
Content:

Sample* Blank*

FH FH
Wash+Filter Wash, pg
100 100

2.730 < 0.7000

4.370 0.0836

< 1.250 < 0.5000

85.700 < 0.0300

8.480 < 0.3000

20-S2287 20-S2291

0.INHNO;4 0.INHNO;4
FH Filter & Probe Rinse
100ml 0.1N HNO; rinse

Same as BH

Blank Wash

1

Blank*

FH

Filter, ug
N/A

5.840

1.740

1.250

1.230

7.060

20-S2292

0.INHNO;

Method 29 Metals Blank Calculations

v \% VI
Sample* Blank* BH Blank*
BH BH Corrected
Cap.Sol. Cap.Sol. Cap.Sol.
100 pg/mL 200
0.700 < 0.0070 < 1.400 <
0.550 0.0034 0.686
0.652 < 0.0050 < 1.000 <
4.780 0.0038 0.752 <
0.321 < 0.0030 < 0.600 <

20-S2288  20-S2293

5%HNO,/ 5%HNO,/ 5%HNO,/
10%H,0, 10%H,0, 10%H,0,
BH Imps 1&2

100ml .1IN HNO; rinse

200ml 5%HNO4/10%H,0, reagent

Blanks are prorated to reflect 100ml for HNO; and 200ml for HNO3/H,0,
* Blank Rules:
"<" indicates value is below the minimum detection limit (MDL)
If Blank is a <" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430

2020 Columbia Steel Casting Co., Inc.

VIl

BH Blank*
Corrected
Wash, ug
100
0.7000
0.0836
0.5000
0.0300
0.3000

0.1INHNO;

Same as FH
Blank Wash

Run: 2

VI

Allowable

BH
Blank, pg Species

0.000 Arsenic
0.770 Chromium
0.000 Lead

0.752 Manganese
0.000 Nickel

1of3
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Baghouse 15 Method 29 Metals Blank Calculations Run: 2 20f3

12/8/20
X XI X1l X1 X1V XV
Allowable FH Blank 5% of FH  Lessor of Greater of FH
FH Corrected Sample,pg  Xlor XII  Aor Xl Net
Species Blank, ug Hg Sample, pg Species
As 5.840 5.840 0.137 0.137 11.63 -3.110 Arsenic
Cr 1.824 1.824 0.219 0.219 11.63 2.546 Chromium
Pb 0.000 0.000 < 0.063 0.000 11.63 < 1.250 Lead
Mn 1.230 1.230 4.285 1.230 11.63 84.470 Manganese
Ni 7.060 7.060 0.424 0.424 11.63 1.420 Nickel

Allowable FH Blank Calculation:

A = (area of filter, sq. in.)*(1.4 pg/sg.in.)= pg A: 11.63 g

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Baghouse 15 Method 29 Metals Blank Calculations Run: 2 30f3

12/8/20
XVI XVII XVIII XIX XX XXI XXI1 XXI11
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug xviior xviii 1pg or XIX Net Net Total Net
Species Blank, pg Sample, ug Sample, ug  Sample, pg Species

As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 0.000 < 0.700 Arsenic
Cr 0.770 0.770 0.028 0.028 1.000 0.000 2.546 2.546 Chromium
Pb 0.000 0.000 0.033 0.000 1.000 0.652 < 1.250 < 1.902 Lead
Mn 0.752 0.752 0.239 0.239 1.000 4.028 84.470 88.498 Manganese
Ni 0.000 0.000 0.016 0.000 1.000 0.321 1.420 1.741 Nickel

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00pg, use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Columbia Steel Casting
Baghouse 15

12/09/20 | 1
Sample* Blank*

FH FH

Species Wash+Filter Wash, pg
Volume(ml) 100 100
As 4.630 < 0.7000

Cr 4.560 0.0836

Pb < 1.250 < 0.5000

Mn 119.000 < 0.0300

Ni 8.750 < 0.3000

Lab: 20-S2289 20-S2291

Content: 0.INHNO; 0.1INHNO;
FH Filter & Probe Rinse
100ml 0.1N HNO; rinse

Same as BH
Blank Wash

1

Blank*

FH

Filter, ug
N/A

5.840
1.740
1.250
1.230
7.060
20-S2292
0.INHNO;

Method 29 Metals Blank Calculations

v \% VI
Sample* Blank* BH Blank*
BH BH Corrected
Cap.Sol. Cap.Sol. Cap.Sol.
100 pg/mL 200
0.700 < 0.0070 < 1.400 <
0.457 0.0034 0.686
0.688 < 0.0050 < 1.000 <
1.500 0.0038 0.752 <
0.300 < 0.0030 < 0.600 <

20-S2290  20-S2293

5%HNO,/ 5%HNO,/ 5%HNO,/
10%H,0, 10%H,0, 10%H,0,
BH Imps 1&2

100ml .1IN HNO; rinse

200ml 5%HNO4/10%H,0, reagent

Blanks are prorated to reflect 100ml for HNO; and 200ml for HNO3/H,0,

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

VIl

BH Blank*
Corrected
Wash, ug
100
0.7000
0.0836
0.5000
0.0300
0.3000

0.1INHNO;

Same as FH
Blank Wash

Run: 3

VI

Allowable

BH
Blank, pg Species

0.000 Arsenic
0.770 Chromium
0.000 Lead
0.752 Manganese
0.000 Nickel

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

SLR220430
2020 Columbia Steel Casting Co., Inc.
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Baghouse 15 Method 29 Metals Blank Calculations Run: 3 20f3

12/9/20
X XI Xl X1 X1V XV
Allowable FH Blank 5% of FH  Lessor of Greater of FH
FH Corrected Sample,pg  Xlor XII  Aor Xl Net
Species Blank, ug Hg Sample, pg Species
As 5.840 5.840 0.232 0.232 11.63 -1.210 Arsenic
Cr 1.824 1.824 0.228 0.228 11.63 2.736 Chromium
Pb 0.000 0.000 < 0.063 0.000 11.63 < 1.250 Lead
Mn 1.230 1.230 5.950 1.230 11.63 117.770 Manganese
Ni 7.060 7.060 0.438 0.438 11.63 1.690 Nickel

Allowable FH Blank Calculation:

A = (area of filter, sg. in.)*(1.4 pg/sqg.in.)= ug A: 11.63 g

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Baghouse 15 Method 29 Metals Blank Calculations Run: 3 30f3

12/9/20
XVI XVII XVIII XIX XX XXI XXI1 XXI11
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug xviior xviii 1pg or XIX Net Net Total Net
Species Blank, pg Sample, ug Sample, ug  Sample, ug Species

As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 0.000 < 0.700 Arsenic
Cr 0.770 0.770 0.023 0.023 1.000 0.000 2.736 2.736 Chromium
Pb 0.000 0.000 0.034 0.000 1.000 0.688 < 1.250 < 1.938 Lead
Mn 0.752 0.752 0.075 0.075 1.000 0.748 117.770 118.518 Manganese
Ni 0.000 0.000 < 0.015 0.000 1.000 < 0.300 1.690 < 1.990 Nickel

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00pg, use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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EPA Method 29
Gas Stream Characteristics
Test Summary

Client: Columbia Steel Casting
Source: Baghouse 15
Location: Portland, Oregon

Run 1 2 3
Date 12/7/2020 12/8/2020 12/9/2020
Run Start Time 7:20 8:00 7:45
Run End Time 19:25 20:04 19:48
Duration, min. 720 720 720 Average
Barometric Pressure, "Hg 30.41 30.25 30.36 30.34
Nozzle Dia., in. 0.3097 0.3097 0.3097 0.3097
Isokinetic Average, % 99.1 100.7 101.0 100.3
Sample Volume, dscf 674.237 586.356 600.537 620.377
Sample Volume, dscm 19.092 16.604 17.005 17.567
Stack Diameter, in. 66.00 66.00 66.00 66.00
Stack Area, sq.ft. 23.758 23.758 23.758 23.758
CO, %vd 0.00 0.00 0.00 0.00
0O, %vd 20.90 20.90 20.90 20.90
Static Press., "H,O -8.00 -8.00 -8.00 -8.00
H,0 %v 0.46 0.71 1.00 0.72
Wet Molecular Weight, Ib/Ib-mole 28.79 28.76 28.73 28.76
Velocity, FPS 29.34 25.38 25.95 26.89
ADCFM 41,631.2 35,921.8 36,621.3 38,058.1
ACFM 41,823.6 36,178.7 36,991.2 38,331.2
DSCFM 42,934.1 36,753.7 37,542.2 39,076.7
Stack Temperature, °F 50.3 51.6 52.5 51.5
Production Data | Tons castings processed/hour 4.70 0.86 2.08 2.5

SLR220430
2020 Columbia Steel Casting Co., Inc.
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Columbia Steel Casting Test: M29
Baghouse 15
Metals Results Summary
Run 1
Total FH Net BH Net

Ib/ton castings Ib/ton castings Ib/ton castings
Species ug pg/dscm Ib/hr processed ug ug/dscm Ib/hr processed ug pg/dscm Ib/hr processed
Arsenic < 0.700| < 0.037( < 5.90E-06| < 1.25E-06 0.000 0.000 0.00E+00 0.00E+00( <  0.700| < 0.037( < 5.90E-06] < 1.25E-06|As
Chromium 10.776 0.564 9.08E-05 1.93E-05 10.776 0.564 9.08E-05 1.93E-05 0.000 0.000 0.00E+00 0.00E+00|Cr
Lead < 1.750] < 0.092| < 1.47E-05] < 3.14E-06(< 1.250] < 0.065| < 1.05E-05| < 2.24E-06| < 0.500| < 0.026| < 4.21E-06] < 8.96E-07|Pb
Manganese 315.058 16.502 2.65E-03 5.65E-04 314.770 16.487 2.65E-03 5.64E-04 0.288 0.015 2.43E-06 5.16E-07|Mn
Nickel < 6.640[ < 0.348[ < 5.59E-05| < 1.19E-05 6.340 0.332 5.34E-05 1.14E-05| < 0.300] < 0.016{ < 2.53E-06] < 5.38E-07|Ni
Total: < 334.924 < 17.543 < 2.82E-03 < 6.00E-04 < 333.136 < 17.449 < 2.81E-03 < 5.97E-04 < 1.788 < 0.094 < 1.51E-05 < 3.20E-06

Run 2
Total FH Net BH Net

Ib/ton castings Ib/ton castings Ib/ton castings
Species ug pg/dscm Ib/hr processed ug ug/dscm Ib/hr processed ug pg/dscm Ib/hr processed
Arsenic < 0.700| < 0.042( < 5.80E-06| < 6.75E-06 0.000 0.000 0.00E+00 0.00E+00f <  0.700| < 0.042( < 5.80E-06] < 6.75E-06|As
Chromium 2.546 0.153 2.11E-05 2.46E-05 2.546 0.153 2.11E-05 2.46E-05 0.000 0.000 0.00E+00 0.00E+00|Cr
Lead < 1902 < 0.115( < 1.58E-05| < 1.83E-05|< 1.250| < 0.075( < 1.04E-05| < 1.21E-05 0.652 0.039 5.41E-06 6.29E-06|Pb
Manganese 88.498 5.330 7.34E-04 8.53E-04 84.470 5.087 7.00E-04 8.14E-04 4.028 0.243 3.34E-05 3.88E-05|Mn
Nickel 1.741 0.105 1.44E-05 1.68E-05 1.420 0.086 1.18E-05 1.37E-05 0.321 0.019 2.66E-06 3.09E-06|Ni
Total: < 95387 < 5745 < 7.91E-04 < 9.20E-04 <  89.686 < 5401 < 7.44E-04 < 8.65E-04 < 5701 < 0.343 < 4.73E-05 < 5.50E-05

SLR220430
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Columbia Steel Casting Test: M29
Baghouse 15
Metals Results Summary
Run 3
Total FH Net BH Net

Ib/ton castings Ib/ton castings Ib/ton castings
Species Ug pg/dscm Ib/hr processed Ug pg/dscm Ib/hr processed Ug pg/dscm Ib/hr processed
Arsenic < 0.700| < 0.041 5.79E-06| < 2.78E-06 0.000 0.000 0.00E+00 0.00E+00| <  0.700| < 0.041| < 5.79E-06| < 2.78E-06|As
Chromium 2.736 0.161 2.26E-05 1.09E-05 2.736 0.161 2.26E-05 1.09E-05 0.000 0.000 0.00E+00 0.00E+00|Cr
Lead < 1938 < 0.114 1.60E-05| < 7.70E-06|< 1.250| < 0.074| < 1.03E-05 < 4.97E-06 0.688 0.040 5.69E-06 2.74E-06|Pb
Manganese 118.518 6.970 9.80E-04 4.71E-04 117.770 6.926 9.74E-04 4.68E-04 0.748 0.044 6.19E-06 2.97E-06|Mn
Nickel < 1990 < 0.117 1.65E-05] < 7.91E-06 1.690 0.099 1.40E-05 6.72E-06] <  0.300| < 0.018| < 2.48E-06] < 1.19E-06|Ni
Total: < 125.882 < 7.403 1.04E-03 < 5.00E-04 < 123.446 < 7.259 < 1.02E-03 < 491E-04 < 2436 < 0.143 < 2.01E-05 < 9.68E-06

Mean Runs 1-3
Total FH Net BH Net

Ib/ton castings Ib/ton castings Ib/ton castings
Species Ug pg/dscm Ib/hr processed Ug pg/dscm Ib/hr processed Ug pg/dscm Ib/hr processed
Arsenic < 0.700| < 0.040 5.83E-06| < 3.60E-06 0.000 0.000 0.00E+00 0.00E+00(<  0.700| < 0.040| < 5.83E-06| < 3.60E-06|As
Chromium 5.353 0.293 4.48E-05 1.82E-05 5.353 0.293 4.48E-05 1.82E-05 0.000 0.000 0.00E+00 0.00E+00|Cr
Lead < 1.863|< 0.107 1.55E-05| < 9.73E-06|< 1.250| < 0.071| < 1.04E-05| < 6.42E-06|]<  0.613| < 0.035| < 5.10E-06| < 3.31E-06|Pb
Manganese 174.025 9.601 1.46E-03 6.30E-04 172.337 9.500 1.44E-03 6.16E-04 1.688 0.101 1.40E-05 1.41E-05|Mn
Nickel < 3457 < 0.190 2.89E-05| < 1.22E-05 3.150 0.172 2.64E-05 1.06E-05|<  0.307| < 0.018| < 2.56E-06] < 1.61E-06|Ni
Total: < 18540 < 10.23 1.55E-03 < 6.7E-04 < 182.09 < 10.04 < 1.52E-03 < 6.51E-04 < 3.308 < 0.193 < 2.75E-05 < 2.26E-05

‘<’ denotes results which were calculated using the minimum detection limit for front half or back half results that were non-detect.
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PN

7~ BISON

ENGINEERING. INC.

COMPANY Columbia Steel Casting |
FACILITY Steel Foundry |
LOCATION Portland, OR |
SOURCE Baghouse 15 |
DATE 12/7/2020 - 12/9/2020 |
METHOD 0061 |
POLLUTANT |Crg |

SLR220430
2020 Columbia Steel Casting Co., Inc.
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SLR220430

Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 1
Location: Portland, OR Start Time: 7:20
Source: Baghouse 15 Environmental Conditions/Test Notes: End Time: 19:25
EPA Method: 0061 Cloudy and cool, 40s F. Date: 12/7/2020
Box Operator: JMK
Technician(s): JCR
Stack Dimensional Data: Equipment:
Circular Meterbox ID 11 Probe ID 6C  Liner type Glass
Diameter 66.000 in Y factor 0.9656 Nozzle ID 0.30 Nozzle size 0.3083 inches
Rectangular AH@ 1.864 Hot box ID NA Nozzlearea 0.000518 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Pitot ID 6C  Filter heat NA F
Stack Area 23.758 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.41 "Hg 0, 20.90 % Pitot X X
Static Pressure -8 "H,0 CO, 0.00 % Train leak rate, dcf 0.000 0.010
Ave. AP 0.28 "H,0 Rec. Nz. 0.285 inches Leak check vacuum, "Hg 11 11
Stack Temperature 51 F
Assumed moisture 15 % Nozzle check for roundness:
Assumed meter temp. 48 F 1 2 3
Total number of points 24 0.308 0.308 0.309 inches
Time per point 30 Caliper ID# WS2
Total run time 720
Post Test Calculations: Moisture/Lab:
Sample volume 575.285 dcf Ave. AP 0.211 "H,0 Filter NA #
Wet mol. weight 28.76 M (actual) Ave. VAP 0.4584 "H,0 Initial Final Gain
Actual H,0O 0.70 % Ave. AH 2.103 "H,0 Impingers, g 305.0 319.4 14.4
Std. meter vol.  585.313 dscf Ave. T 52.2 °F Silica gel, g 276.7 349.7 73.0
Isokinetic Average 100.8 % Ave. T, 51.7 °F Total water gain: 87.4
Meter .
) Volume (dcf) | Velocity | Stack | Meter ) Condenser
Time P Temp. Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 917.200 (""H,0) (°F) (°F) |Cale. H| Run H ("'"Hg) (°F) F
1 30.0 943.120 0.25 51 44 243 2.50 5 NA 42
2 60.0 968.750 0.24 49 45 2.35 2.40 5 NA 48
3 90.0 993.470 0.23 49 46 225 2.30 5 NA 50
4 120.0 1018.440 0.23 49 46 225 2.30 5 NA 43
5 150.0 1042.500 0.22 49 47 2.16 240 5 NA 45
6 180.0 1066.730 0.21 49 49 2.07 2.05 5 NA 43
7 210.0 1089.270 0.18 51 49 1.77 1.80 5 NA 41
8 240.0 1109.420 0.15 58 55 1.47 1.47 45 NA 43
9 270.0 1133.350 0.21 53 56 2.08 2.08 55 NA 44
10 300.0 1157.170 0.20 58 53 1.95 1.95 55 NA 44
11 330.0 1179.010 0.18 60 53 1.75 1.75 55 NA 44
12 360.0 1203.525 0.22 57 54 2.16 2.16 6 NA 43
13 390.0 1227.450 0.21 54 54 2.07 2.00 55 NA 44
14 420.0 1249.710 0.16 58 57 1.57 1.60 5 NA 46
15 450.0 1274.100 0.23 57 57 227 2.30 5 NA 46
16 480.0 1294.300 0.16 55 57 1.58 1.60 5 NA 46
17 510.0 1317.070 0.19 52 55 1.88 1.80 5 NA 42
18 540.0 1340.930 0.20 54 57 1.98 2.00 5 NA 42
19 570.0 1364.820 0.21 51 53 2.08 2.10 5 NA 42
20 600.0 1389.690 0.21 49 52 2.08 2.10 5 NA 42
21 630.0 1413.880 0.22 49 51 2.18 2.20 6 NA 42
22 660.0 1439.120 0.25 47 50 248 2.50 6.5 NA 40
23 690.0 1466.770 0.28 47 49 2.77 2.80 75 NA 40
24 720.0 1492.485 0.23 47 52 2.29 2.30 6.5 NA 39

2020 Columbia Steel Casting Co., Inc.
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SLR220430

Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 2
Location: Portland, OR Start Time: 00
Source: Baghouse 15 Environmental Conditions/Test Notes: End Time: 20:04
EPA Method: 0061 Cloudy and cool, 40s F. Date: 12/ /2020
Box Operator: JMK
Technician(s): JCR
Stack Dimensional Data: Equipment:
Circular Meterbox 1D 11 Probe ID 6C  Liner type: Glass
Diameter 66.000 in Y factor 0.9656 Nozzle ID 0.3 Nozzle size: 0.3083 inches
Rectangular AH@ 1.864 Hot box ID NA Nozzle area: 0.000519 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 6C  Filter heat: NA F
Stack Area 23.758 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.25 "Hg 0, 209 % Pitot: X X
Static Pressure -8 "H,0 CO, 0.0 % Train leak rate, dcf: 0.010 0.010
Ave. AP 0.28 "H,0 Rec. Nz. 0.283 inches Leak check vacuum, "Hg: 8 8
Stack Temperature 51 F
Assumed moisture 0.7 % Nozzle check for roundness:
Assumed meter temp. 51.7 F 1 2 3
Total number of points 24 0.308 0.308 0.309 inches
Time per point 30 Caliper ID# WS2
Total run time 720
Post Test Calculations: Moisture/Lab:
Sample volume  542.210 dcf Ave. AP 0.183 "H,0 Filter NA #
Wet mol. weight 28.72 M (actual) Ave. VAP 0.4263 "H,0 Initial Final Gain
Actual H,0O 1.14 % Ave. AH 1.829 "H,0 Impingers, g 305.6 340.1 345
Std. meter vol.  545.516 dscf Ave. T 53.9 °F Silica gel, g 957.5 1056.3 98.8
Isokinetic Average 101.7 % Ave. T, 54.4 °F Total water gain: 133.3
Meter Velocity | Stack | Meter Condenser
Time Volume (dcf) P Temp. Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 497.320 (""H,0) (°F) (°F) H Run H (""Hg) (°F) F
1 30.0 519.220 0.18 46 41 1.78 1.80 1.8 NA 40
2 60.0 543.120 0.21 47 44 2.09 2.10 5 NA 38
3 90.0 565.300 0.17 47 47 1.70 1.70 55 NA 41
4 120.0 585.400 0.14 50 48 1.39 1.40 5 NA 42
5 150.0 604.790 0.13 51 49 1.29 1.30 45 NA 39
6 180.0 625.860 0.16 50 50 1.60 1.60 45 NA 40
7 210.0 646.850 0.16 51 52 1.60 1.60 45 NA 42
8 240.0 668.310 0.17 52 53 1.70 1.70 45 NA 44
9 270.0 694.710 0.25 62 55 2.46 2.50 5 NA 45
10 300.0 718.970 0.20 59 59 2.00 2.00 5 NA 44
11 330.0 742.090 0.19 58 61 1.91 1.90 5 NA 43
12 360.0 765.985 0.18 61 60 1.80 1.80 5 NA 45
13 390.0 789.630 0.20 61 61 2.00 2.00 5 NA 45
14 420.0 809.590 0.16 61 63 1.60 1.60 45 NA 46
15 450.0 830.750 0.15 59 58 1.50 1.50 45 NA 46
16 480.0 851.740 0.16 58 58 1.60 1.60 45 NA 47
17 510.0 872.460 0.15 57 58 1.50 1.50 45 NA 47
18 540.0 895.700 0.19 55 58 1.91 1.90 55 NA 47
19 570.0 918.840 0.19 53 56 1.91 1.90 55 NA 47
20 600.0 942.430 0.20 51 55 2.01 2.00 55 NA 47
21 630.0 965.810 0.20 53 55 2.01 2.00 55 NA 48
22 660.0 989.130 0.19 45 55 1.94 1.90 55 NA 49
23 690.0 1014.210 0.22 53 55 221 2.20 6 NA 51
24 720.0 1039.530 0.24 53 55 241 2.40 6.5 NA 53

2020 Columbia Steel Casting Co., Inc.
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SLR220430

Isokinetic Field Data
Field Data Entry

Client: Columbia Steel Casting Run: 3
Location: Portland, OR Environmental Conditions/Test Notes: Start Time: 7:43
Source: Baghouse 15 Cloudy and cool, 40s F. End Time: 20:45
EPA Method: 0061 Silica Gel impinger blew out bottom at 15:44. It was noticed Date:  12/9/2020
Box Operator: JMK immediately because the dry gas meter stopped.The sample line was blown-out to clear water
Technician(s): JCR and the silica gel was replaced. The process took an hour and 0061 train was delayed by this
amount of time.
Stack Dimensional Data: Equipment:
Circular Meterbox ID 11 Probe ID 6C  Liner type: Glass
Diameter 66.000 in Y factor 0.9656 Nozzle ID 0.3 Nozzle size: 0.3083 inches
Rectangular AH@ 1.864 Hot box ID NA Nozzle area: 0.000519 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Pitot ID 6C  Filter heat: NA F
Stack Area 23.758 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 30.36 "Hg 0, 20.9 % Pitot: X X
Static Pressure -8 "H,0 CO, 0.0 % Train leak rate, dcf: 0.000 0.000
Ave. AP 0.28 "H,0 Rec. Nz. 0.283 inches Leak check vacuum, "Hg: 10 12
Stack Temperature 51 F
Assumed moisture 1.14 % Nozzle check for roundness:
Assumed meter temp. 544 F 1 2 3
Total number of points 24 0.308 0.308 0.309 inches
Time per point 30 Caliper ID# WS2
Total run time 720
Post Test Calculations: Moisture/Lab:
Sample volume  556.232 dcf Ave. AP 0.193 "H,0 Filter NA #
Wet mol. weight 28.72 M; (actual) Ave. VAP 0.4386 "H,0 Initial Final Gain
Actual H,O 1.07 % Ave. AH 1.925 "H,0 Impingers, g 296.4 VOID NA
Std. meter vol.  560.598 dscf Ave. T 53 °F Silica gel, g 1010.6 VOID NA
Isokinetic Average 101.2 % Ave. Ty, 55.5 °F Total water gain*: 128.6
*Total water gain is from simultaneous M29 train
Meter Velocity Stack Meter Condenser
Time Volume (dcf) P Temp. Temp. Calc. Vacuum Filter Box Temp
Traverse Point (min.) 40.078 ("H,0) (°F) (°F) H Run H (""Hg) (°F) F
1 30.0 61.450 0.17 45 43 1.68 1.70 4.5 NA 44
2 60.0 84.700 0.19 51 46 1.87 1.90 5 NA 44
3 90.0 106.080 0.19 53 50 1.87 1.90 5 NA 49
4 120.0 128.170 0.17 54 61 171 1.70 5 NA 47
5 150.0 150.270 0.18 54 55 1.79 1.80 55 NA 47
6 180.0 172.790 0.18 57 57 1.79 1.80 6 NA 49
7 210.0 195.490 0.18 58 59 1.79 1.80 6 NA 49
8 240.0 219.100 0.20 56 60 2.00 2.00 6.5 NA 51
9 270.0 244.210 0.22 57 60 2.19 2.20 6.5 NA 47
10 300.0 267.100 0.18 58 61 1.80 1.80 6 NA 49
11 330.0 289.880 0.19 58 61 1.90 1.90 6 NA 47
12 360.0 312.654 0.18 60 62 1.79 1.80 6 NA 46
13 390.0 335.780 0.19 57 67 1.92 1.90 55 NA 44
14 420.0 358.720 0.18 53 68 1.84 1.84 5.5 NA 44
15 450.0 379.710 0.14 54 62 1.41 1.40 5 NA 46
16 480.0 405.670 0.21 54 63 212 2.10 6.5 NA 45
17 510.0 429.360 0.21 51 54 2.10 2.10 5 NA 42
18 540.0 455.310 0.24 51 53 2.39 2.40 4 NA 41
19 570.0 479.640 0.22 50 50 2.18 2.20 4.5 NA 40
20 600.0 502.000 0.19 49 49 1.88 1.90 4 NA 40
21 630.0 525.910 0.21 49 48 2.08 2.05 4 NA 41
22 660.0 549.710 0.21 48 48 2.08 2.05 4.5 NA 41
23 690.0 573.480 0.21 48 48 2.08 2.05 4.5 NA 41
24 720.0 596.310 0.19 47 46 1.88 1.90 4.5 NA 42

2020 Columbia Steel Casting Co., Inc.
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Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Columbia Steel Casting Run: 1
Location: Portland, OR Start Time: 7:20
Source: Baghouse 15 End Time: 19:25
Method: 0061 Date: 12/7/2020
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T.°F \Dp
917.200
30 943.120 2.50 44 1 0.25 51 0.5000
60 968.750 2.40 45 2 0.24 49 0.4899
90 993.470 2.30 46 3 0.23 49 0.4796
120 1018.440 2.30 46 4 0.23 49 0.4796
150 1042.500 2.40 47 5 0.22 49 0.4690
180 1066.730 2.05 49 6 0.21 49 0.4583
210 1089.270 1.80 49 7 0.18 51 0.4243
240 1109.420 1.47 55 8 0.15 58 0.3873
270 1133.350 2.08 56 9 0.21 53 0.4583
300 1157.170 1.95 53 10 0.20 58 0.4472
330 1179.010 1.75 53 11 0.18 60 0.4243
360 1203.525 2.16 54 12 0.22 57 0.4690
390 1227.450 2.00 54 13 0.21 54 0.4583
420 1249.710 1.60 57 14 0.16 58 0.4000
450 1274.100 2.30 57 15 0.23 57 0.4796
480 1294.300 1.60 57 16 0.16 55 0.4000
510 1317.070 1.80 55 17 0.19 52 0.4359
540 1340.930 2.00 57 18 0.20 54 0.4472
570 1364.820 2.10 53 19 0.21 51 0.4583
600 1389.690 2.10 52 20 0.21 49 0.4583
630 1413.880 2.20 51 21 0.22 49 0.4690
660 1439.120 2.50 50 22 0.25 47 0.5000
690 1466.770 2.80 49 23 0.28 47 0.5292
720 1492.485 2.30 52 24 0.23 47 0.4796
SLR220430

2020 Columbia Steel Casting Co., Inc.
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Client:

Source: Baghouse 15

Columbia Steel Casting

Run: 1
Date: 12/07/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 720.0 min Circular

Sample Time Interval 30.0 min Diameter 66.000 in
Meter VVolume, V, 575.285 dcf Rectangular

Water Volume 87.4 ¢ Width in
Nozzle Diameter, N, 0.3083 in. Length in
Nozzle Area 0.000518 sq.ft. Stack Area 23.758 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.41 "Hg CO, Average 0.00 %vd
Static Pressure -8.00 "H,0 0, Average 20.90 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9656 Y

Field Data Averages

Meter Stack

AH 2.103 "H,0 \Dp 0.4584 "H,O
Temperature, T, 51.7 °F Temperature, T; 52.2 °F
Temperature, T, 511.7 "A(CR)  Temperature, T, 512.2 A (R)
Pressure Meter, Py, 30.565 "Hg Pressure Stack, Py 29.822 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vg

Actual Volume, V yctuar)
Gas Stream Moisture
Moisture Vapor, VW g
Moisture, B,y

Moisture EPA M4
EPA Method 3 Gas Density

585.313 dscf
16.574 dscm
573.909 awcf

4.113 scf
0.0070
0.70 %v

EPA Method 2 Stack Gas Flowrate:

Velocity, V, 25.44 fps

Volume (actual) 36,264.2 acfm
36,010.4 adcfm

2,235,625.3 wscf/hr

2,219,975.9 dscf/hr

36,999.6 dscf/min

Volume (standard)

Volume/Mole, VIM 374.968

Dry, My 28.84 Ib/Ib-mole

Wet, M, 28.76 Ib/Ib-mole

Percent Isokinetic 100.8 %

Laboratory Results
CrVI 0.172 ug/sample
Cr VI 1.72E-07 grams

Emissions:

Concentration Cr VI, C 4.54E-09 gr/dscf
0.010 pg/dscm
Mass Emissions Cr VI 1.44E-06 Ib/hr

"<" represents MDL value

SLR220430
2020 Columbia Steel Casting Co., Inc.
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Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 2
Location: Portland, OR Start Time: 8:00
Source: Baghouse 15 End Time: 20:04
Method: 0061 Date: 12/08/20
Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,O T.°F \Dp
497.320
30 519.220 1.80 41 1 0.18 46 0.4243
60 543.120 2.10 44 2 0.21 47 0.4583
90 565.300 1.70 47 3 0.17 47 0.4123
120 585.400 1.40 48 4 0.14 50 0.3742
150 604.790 1.30 49 5 0.13 51 0.3606
180 625.860 1.60 50 6 0.16 50 0.4000
210 646.850 1.60 52 7 0.16 51 0.4000
240 668.310 1.70 53 8 0.17 52 0.4123
270 694.710 2.50 55 9 0.25 62 0.5000
300 718.970 2.00 59 10 0.20 59 0.4472
330 742.090 1.90 61 11 0.19 58 0.4359
360 765.985 1.80 60 12 0.18 61 0.4243
390 789.630 2.00 61 13 0.20 61 0.4472
420 809.590 1.60 63 14 0.16 61 0.4000
450 830.750 1.50 58 15 0.15 59 0.3873
480 851.740 1.60 58 16 0.16 58 0.4000
510 872.460 1.50 58 17 0.15 57 0.3873
540 895.700 1.90 58 18 0.19 55 0.4359
570 918.840 1.90 56 19 0.19 53 0.4359
600 942.430 2.00 55 20 0.20 51 0.4472
630 965.810 2.00 55 21 0.20 53 0.4472
660 989.130 1.90 55 22 0.19 45 0.4359
690 1014.210 2.20 55 23 0.22 53 0.4690
720 1039.530 2.40 55 24 0.24 53 0.4899
SLR220430

2020 Columbia Steel Casting Co., Inc.

228



Client:

Source:  Baghouse 15

Columbia Steel Casting

Run: 2
Date: 12/08/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 720.0 min Circular

Sample Time Interval 30.0 min Diameter 66.000 in
Meter VVolume, V, 542.210 dcf Rectangular

Water Volume 1333 g Width in
Nozzle Diameter, N, 0.3083 in. Length in
Nozzle Area 0.000519 sq.ft. Stack Area 23.758 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.25 "Hg CO, Average 0.00 %vd
Static Pressure -8.00 "H,0 0O, Average 20.90 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9656 Y

Field Data Averages

Meter Stack

AH 1.829 "H,0 \Dp 0.4263 "H,0
Temperature, T, 54.4 °F Temperature, T, 53.9 °F
Temperature, T, 514.4 A (CR)  Temperature, T, 513.9 "A (R)
Pressure Meter, Py, 30.384 "Hg Pressure Stack, P 29.662 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vg

Actual Volume, V yctuar)
Gas Stream Moisture
Moisture Vapor, VW g
Moisture, B,y

Moisture EPA M4
EPA Method 3 Gas Density

545516 dscf
15.447 dscm
541.959 awcf

6.273 scf
0.0114
1.14 %v

EPA Method 2 Stack Gas Flowrate:

Velocity, Vi 23.78 fps

Volume (actual) 33,897.9 acfm
33,511.5 adcfm

2,071,659.5 wscf/hr

2,048,042.6 dscf/hr

34,134.0 dscf/min

Volume (standard)

Volume/Mole, VIM 378.241

Dry, My 28.84 Ib/Ib-mole

Wet, M, 28.72 Ib/Ib-mole

Percent Isokinetic 101.7 %

Laboratory Results
Cr VI 0.009 pg/sample
Cr VI 9.15E-09 grams

Emissions:

Concentration Cr VI, C; 2.59E-10 gr/dscf
0.001 pg/dscm

Mass Emissions Cr VI

"<" represents MDL value

SLR220430
2020 Columbia Steel Casting Co., Inc.
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Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client:  Columbia Steel Casting Run: 3

Location: Portland, OR Start Time: 7:43

Source: Baghouse 15 End Time: 20:45

Method: 0061 Date: 12/09/20

Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,O T.°F \Dp
40.078
30 61.450 1.70 43 1 0.17 45 0.4123
60 84.700 1.90 46 2 0.19 51 0.4359
90 106.080 1.90 50 3 0.19 53 0.4359
120 128.170 1.70 61 4 0.17 54 0.4123
150 150.270 1.80 55 5 0.18 54 0.4243
180 172.790 1.80 57 6 0.18 57 0.4243
210 195.490 1.80 59 7 0.18 58 0.4243
240 219.100 2.00 60 8 0.20 56 0.4472
270 244.210 2.20 60 9 0.22 57 0.4690
300 267.100 1.80 61 10 0.18 58 0.4243
330 289.880 1.90 61 11 0.19 58 0.4359
360 312.654 1.80 62 12 0.18 60 0.4243
390 335.780 1.90 67 13 0.19 57 0.4359
420 358.720 1.84 68 14 0.18 53 0.4243
450 379.710 1.40 62 15 0.14 54 0.3742
480 405.670 2.10 63 16 0.21 54 0.4583
510 429.360 2.10 54 17 0.21 51 0.4583
540 455,310 2.40 53 18 0.24 51 0.4899
570 479.640 2.20 50 19 0.22 50 0.4690
600 502.000 1.90 49 20 0.19 49 0.4359
630 525.910 2.05 48 21 0.21 49 0.4583
660 549.710 2.05 48 22 0.21 48 0.4583
690 573.480 2.05 48 23 0.21 48 0.4583
720 596.310 1.90 46 24 0.19 47 0.4359
SLR220430
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Client:

Source:  Baghouse 15

Columbia Steel Casting

Run: 3
Date: 12/09/20

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 720.0 min Circular

Sample Time Interval 30.0 min Diameter 66.000 in
Meter VVolume, V, 556.232 dcf Rectangular

Water Volume* 128.6 g Width in
Nozzle Diameter, N, 0.3083 in. Length in
Nozzle Area 0.000519 sq.ft. Stack Area 23.758 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 30.36 "Hg CO, Average 0.00 %vd
Static Pressure -8.00 "H,0 0O, Average 20.90 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9656 Y

*Water gain is from simultaneous Method 29 train.

Field Data Averages

Meter Stack

AH 1.925 "H,0 \Dp 0.4386 "H,0
Temperature, T, 55.5 °F Temperature, T, 53.0 °F
Temperature, T, 515.5 "A(CR)  Temperature, T, 513.0 "A (R)
Pressure Meter, Py, 30.502 "Hg Pressure Stack, P 29.772 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, Vg

Actual Volume, V yctuar)
Gas Stream Moisture
Moisture Vapor, VW)
Moisture, B,

Moisture EPA M4
EPA Method 3 Gas Density

560.598 dscf
15.874 dscm
553.521 awcf

6.052 scf
0.0107
1.07 %v

EPA Method 2 Stack Gas Flowrate:
Velocity, Vi 24.40 fps
Volume (actual) 34,781.7 acfm

34,409.5 adcfm
2,137,298.5 wscf/hr
2,114,429.4 dscf/hr

35,240.5 dscf/min

Volume (standard)

Volume/Mole, VIM 376.184

Dry, My 28.84 Ib/Ib-mole

Wet, M, 28.72 Ib/Ib-mole

Percent Isokinetic 101.2 %

Laboratory Results
Cr VI 0.147 pg/sample
Cr Vi 1.47E-07 grams

Emissions:

Concentration Cr VI, C; 4.05E-09 gr/dscf
0.009 pg/dscm
Mass Emissions Cr VI 1.22E-06 Ib/hr

"<" represents MDL value

SLR220430
2020 Columbia Steel Casting Co., Inc.

231



Method 0061

Laboratory Results

Cr VI

Client: Columbia Steel Casting

Location: Portland, OR

Source: Baghouse 15

Result MDL Sample Blank Correction Blank Corrected
Lab ID Sample ID Sample Date < (pg/sample) (ug/sample) Vol. (ml) (ug) Results (pug/sample)

20-S2276 Run 1 Cont #1 12/7/2020 0.200 0.0048 475 0.028 0.172
20-S2277 Run 2 Cont #1 12/8/2020 0.037 0.0044 441 0.028 0.009
20-S2278 Run 3 Cont #1 12/9/2020 0.175 0.0044 441 0.028 0.147
20-52283 KOH Blank 12/9/2020 0.0272 0.0029 293 9.28E-05 pg/mi
20-S2284 H,O Blank 12/9/2020 MDL 0.0021 213 0.00 pg/mi
20-52281 Field Train Blank (BH-15)  12/9/2020 0.0268 0.0046 455 5.89E-05 pg/mi

*A "<" sign designates a result less than the minimum detection limit (MDL). If sample results are below MDL, the MDL value is used for calculations.
If blank value(s) are below MDL, no blank correction is performed.
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Method 0061
Results Summary

SLR220430

Client: Columbia Steel Casting
Location: Portland, OR
Source: Baghouse 15
Run 1 2 3
Date 12/7/2020 | 12/8/2020 12/9/2020
Start Time 7:20 8:00 7:43
End Time 19:25 20:04 20:45 Average
Duration, min. 720 720 720 720
Barometric Pressure, ""Hg 30.41 30.25 30.36 30.34
Nozzle Dia., in. 0.3083 0.3083 0.3083 0.3083
Isokinetic Average, % 100.8 101.6 101.2 101.2
Sample VVolume, dscf 585.180 545,392 560.471 563.681
Sample Volume, dscm 16.570 15.444 15.871 15.962
Stack Diameter, in. 66.000 66.000 66.000 66.000
Stack Area, sq.ft. 23.758 23.758 23.758 23.758
CO, %vd 0.00 0.00 0.00 0.00
0, %vd 20.90 20.90 20.90 20.90
Static Pressure, ""H,O -8.00 -8.00 -8.00 -8.00
H,0 %v 0.70 1.14 1.07 0.97
Wet Molecular Weight, Ib/lb-mole 28.76 28.72 28.72 28.73
Velocity, FPS 25.44 23.78 24.40 24.54
ADCFM 36,010.4 33,511.5 34,409.5 34,643.8
ACFM 36,264.2 33,897.9 34,781.7 34,981.3
DSCFM 36,999.6 34,134.0 35,240.5 35,458.0
Stack Temperature, °F 52.2 53.9 53.0 53.0
Concentration, C, gr/dscf 4.54E-09 2.59E-10 4.05E-09 2.95E-09
or VI ng/dsem 0.010 0.001 0.009 0.007
Mass Ib/hr 1.44E-06 7.57E-08 1.22E-06 9.13E-07
Ib/tons castings processed 3.06E-07 8.81E-08 5.88E-07 3.28E-07
Production Data tons castings processed/hr 4.70 0.86 2.08 2.55
Confidential: Subject to Attorney/Client Privilege and Attorney Work Product
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APPENDIX E: BUILDINGS #8 AND #11 ROOF VENT TEST DATA
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Mass Rate
Average
(Ib/hr)

MiniVol Roof Vent Sampling
Columbia Steel
Portland, OR
Cr VI Sample Summary
Sample Location Concentration
Building Vent  Start Date/Time End Date/Time 1g/m3 Ib/hr
8 *1 12/6/2020 21:00  12/7/2020 21:00 NA NA
8 1 12/13/2020 20:00  12/14/2020 18:00 0.011 3.32E-07
8 *7 12/6/2020 21:00  12/7/2020 21:00 NA NA
8 7 12/13/2020 20:00  12/14/2020 18:00 0.001 3.67E-08
11 1 12/14/2020 20:00  12/15/2020 18:00 0.017 2.29E-06
11 4 12/10/2020 20:00  12/11/2020 18:00 0.232 3.22E-05
11 4 12/14/2020 20:00  12/15/2020 18:00 0.164 2.27E-05
11 5 12/9/2020 20:00  12/10/2020 18:00 0.306 4.29E-05
11 5 12/10/2020 20:00  12/11/2020 18:00 0.402 5.57E-05
11 5 12/15/2020 20:00 12/16/2020 18:00 1.188 1.64E-04
11 5 12/17/2020 20:00  12/18/2020 18:00 0.859 1.19E-04
11 7 12/9/2020 20:00  12/10/2020 18:00 0.030 4.21E-06
11 7 12/15/2020 20:00  12/16/2020 18:00 0.106 1.47E-05
11 8 12/7/2020 23:00  12/8/2020 17:00 0.065 8.99E-06
11 8 12/8/2020 20:00  12/9/2020 18:00 0.062 8.51E-06
11 *8 12/16/2020 20:00  12/17/2020 10:30 1.758 2.40E-04
11 8 12/17/2020 20:00  12/18/2020 18:00 0.053 7.39E-06
11 9 12/7/2020 23:00  12/8/2020 17:00 0.036 4.95E-06
11 9 12/8/2020 20:00  12/9/2020 20:00 0.009 1.26E-06
11 9 12/16/2020 20:00  12/17/2020 18:00 0.087 1.19E-05

6.04E-06

Ib/ton metal ~ Average

melted (Ib/ton) Notes
NA NA Incorrect filter was loaded into Mini-Vol.
Filter could not be analyzed.
1.366-06 [ NG
NA NA Incorrect filter was loaded into Mini-Vol.

Filter could not be analyzed.
1.51E-07
1.63E-06
1.50E-05
1.61E-05  1.56E-05
2.97E-05
2.60E-05
7.96E-05
1.02E-04

5.93E-05 Sample taken durring high chromium
melt cycle.
2.92E-06
7.14E-06
3.96E-06
3.90E-06
1.89E-04 14.5 hours of sampling. Battery error.
6.32E-06  4.73E-06 Sample taken during high chromium
melt.

2.18E-06
5.79E-07
9.38E-06  4.05E-06

*Sample determined invalid, not included in averges and other results.
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MiniVol Roof Vent Sampling
Columbia Steel
Portland, OR
Selected Metals Sample Summary
Sample Location Concentration Mass Rate
Building Vent Start Date/Time  End Date/Time  Metal ug/m3 Ib/hr Ib/ton Metal melted Notes
As < 0.250 < 8.01E-06 < 4.24E-05
Cr 2.054 6.59E-05 3.49E-04
8 1 12/6/2020 21:00  12/7/2020 21:00 Pb 3.009 9.66E-05 5.11E-04
Mn 121.085 3.89E-03 2.06E-02
Ni 0.859 2.76E-05 1.46E-04
SM < 127.256 < 4.09E-03 < 2.16E-02
As < 0.267 < 8.24E-06 < 3.39E-05
Cr 4.852 1.50E-04 6.16E-04
8 1 12/13/202020:00 12/14/202018:00 ©° 2.106 6.50E-05 2.68E-04
Mn 279.224 8.62E-03 3.55E-02
Ni 0.851 2.63E-05 1.08E-04
SM < 287300 < B8.87E-03 < 3.65E-02
As < 0.259 < B8.13E-06 < 3.82E-05
Cr 3.453 1.08E-04 4.83E-04
Pb 2.558 8.08E-05 3.90E-04
8 1 Average
Mn 200.155 6.26E-03 2.81E-02
Ni 0.855 2.70E-05 1.27E-04
SM < 207E+02 < 6.48E-03 < 2.91E-02
As < 0.234 < 751E-06 < 3.97E-05
Cr 0.827 2.65E-05 1.40E-04
Pb 0.958 3.08E-05 1.63E-04
8 7 12/6/2020 21:00  12/7/2020 21:00 Mn 63.451 2 04E-03 1 08E-02
Ni 0.456 1.46E-05 7.75E-05
SM < 65.926 < 2.12E-03 1.12E-02
As < 0.251 < 7.74E-06 3.18E-05
Cr 1.130 3.49E-05 1.44E-04
8 7 12/13/202020:00 12/14/202018:00 F° 0.434 1.348-05 5.518-05
Mn 55.853 1.72E-03 7.10E-03
Ni 1.359 4.20E-05 1.73E-04
SM < 59.027 < 1.82E-03 < 7.50E-03
As < 0.243 < T7.63E-06 < 3.58E-05
Cr 0.979 3.07E-05 1.42E-04
Pb 0.696 2.21E-05 1.09E-04
8 7 Average
Mn 59.652 1.88E-03 8.95E-03
Ni 0.908 2.83E-05 1.25E-04
SM < 62.477 < 197E-03 < 9.36E-03
As < 0.268 < 3.71E-05 < 2.63E-05
Cr 5.031 6.96E-04 4.94E-04
11 1 12/14/202020:00 12/15/202018:00 ©° 5.566 7.708-04 5:46E-04
Mn 755.371 1.04E-01 7.42E-02
Ni 1.309 1.81E-04 1.29E-04
SM < 767.545 < 1.06E-01 < 7.54E-02
As < 0.268 < 371E-05 < 1.73E-05
Cr 3.444 4.77E-04 2.23E-04
Pb 1.791 2.48E-04 1.16E-04
11 4 12/10/2020 20:00 12/11/2020 18:00 Mn 267 855 3.71E-02 173E-02
Ni 2.342 3.25E-04 1.51E-04
SM < 275700 < 3.82E-02 < 1.78E-02
As < 0.251 < 347E-05 < 2.47E-05
Cr 2.038 2.82E-04 2.00E-04
11 4 1211412020 20:00 12/15/202018:00 P 0.954 1.328-04 9.37E-05
Mn 128.307 1.78E-02 1.26E-02
Ni 2.741 3.79E-04 2.69E-04
SM < 134.291 < 186E-02 < 1.32E-02
As < 0.260 < 3.59E-05 < 2.10E-05
Cr 2.741 3.80E-04 2.12E-04
Pb 1.373 1.90E-04 1.05E-04
11 4 Average
Mn 198.081 2.75E-02 1.50E-02
Ni 2.542 3.52E-04 2.10E-04
SM < 205E+02 < 2.84E-02 < 1.55E-02
SLR220430
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MiniVol Roof Vent Sampling
Columbia Steel
Portland, OR
Selected Metals Sample Summary
As < 0.253 < B355E-05 < 2.46E-05
Cr 8.075 1.13E-03 7.84E-04
11 5 12/9/202020:00 12/10/202018:00 P 3.756 5.26E-04 3.65E-04
Mn 420.347 5.89E-02 4.08E-02
Ni 8.205 1.15E-03 7.97E-04
SM < 440636 < 6.17E-02 < 4.28E-02
As < 0.251 < 348E-05 < 1.63E-05
Cr 8.031 1.11E-03 5.19E-04
11 5 12/10/202020:00 12/11/202018:00 P 6.738 9.34E-04 4.36E-04
Mn 354.845 4.92E-02 2.30E-02
Ni 6.781 9.40E-04 4.39E-04
SM < 376646 < 522E-02 < 2.44E-02
As < 0.259 < 358E-05 < 1.74E-05 Battery appeared to
Cr 7.063 9.75E-04 4.73E-04 have run out of
. . Pb 5.271 7.28E-04 3.53E-04 charge prior to 22
11 5 12/15/2020 20:00 12/16/2020 18:00 M 214,695 5 96E.02 L 14E-02 hours of sampling
Ni 3.406 4.70E-04 2.28E-04
SM < 230694 < 3.18E-02 < 1.55E-02
As < 0.251 < 348E-05 < 2.97E-05 Sample taken durring
Cr 8.156 1.13E-03 9.65E-04 high chromium melt
. . Pb 3.432 4.75E-04 4.06E-04 cycle.
11 5 12/17/2020 20:00 12/18/2020 18:00 Mn 919,848 346E.02 5 96E.02
Ni 8.558 1.19E-03 1.01E-03
SM < 270245 < 3.74E-02 < 3.20E-02
As < 0.254 < 352E-05 < 2.20E-05
Cr 7.831 1.09E-03 6.85E-04
Pb 4799 6.66E-04 3.90E-04
11 5 Average
Mn 309.934 4.31E-02 2.70E-02
Ni 6.738 9.38E-04 6.19E-04
SM < 329555 < 458E-02 < 2.87E-02
As < 0.269 < B3.77E-05 < 2.61E-05
Cr 3.524 4.94E-04 3.42E-04
11 7 12/9/202020:00 12/10/202018:00 P 1.708 2.398-04 1.66E-04
Mn 172.366 2.42E-02 1.67E-02
Ni 6.879 9.64E-04 6.68E-04
SM < 184746 < 259E-02 < 1.79E-02
As < 2.262 < 3.12E-04 < 1.52E-04 Battery error. Run
Cr 1.693 2.34E-04 1.13E-04 duration was only 2.6
11 *7 12152020 20:00 12/16/202018:00 P 1615 2.23E-04 1.08E-04 hours. Sample data
Mn 63.325 8.74E-03 4.24E-03 was omitted form
Ni 3.761 5.19E-04 2.52E-04 averages and reported
SM < 72656 < 1.00E-02 < 4.87E-03 values.
As < 0.327 < 453E-05 < 2.00E-05
Cr 4.844 6.71E-04 2.95E-04
Pb 1.283 1.78E-04 7.83E-05
11 8  12/7/2020 23:00  12/8/2020 17:00 Mn 114875 150500 7 00E03
Ni 6.471 8.96E-04 3.95E-04
SM < 127750 < 1.77E-02 < 7.79E-03
As < 0.267 < 3.70E-05 < 1.69E-05
Cr 4.417 6.10E-04 2.80E-04
Pb 1.712 2.37E-04 1.08E-04
11 8  12/8/2020 20:00  12/9/2020 18:00 Mn 127615 176502 8.08E.03
Ni 5.701 7.88E-04 3.61E-04
SM < 139712 < 193E-02 8.85E-03
As < 0.266 < 3.62E-05 2.87E-05
Cr 29.133 3.97E-03 3.14E-03
11 8 12/16/2020 20:00 12/17/202018:00 P 0.613 8.356-05 6.61E-05
Mn 218.498 2.98E-02 2.35E-02
Ni 29.892 4.07E-03 3.22E-03
SM < 278402 < 379E-02 < 3.00E-02
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MiniVol Roof Vent Sampling
Columbia Steel
Portland, OR
Selected Metals Sample Summary

As < 0.268 < 3.71E-05 3.17E-05 Sample taken during

Cr 6.487 8.98E-04 7.68E-04 high chromium melt.
11 8 12/17/202020:00 12/18/202018:00 " 0.661 9.15E-05 7.82E-05

Mn 383.991 5.32E-02 4.54E-02

Ni 5.293 7.33E-04 6.26E-04

SM < 396.700 < 5.49E-02 4.70E-02

As < 0.282 < 3.89E-05 2.43E-05

Cr 11.220 1.54E-03 1.12E-03

Pb 1.067 1.48E-04 8.27E-05
11 8 Average

Mn 211.232 2.91E-02 2.10E-02

Ni 11.839 1.62E-03 1.15E-03

SM < 235.641 < 3.24E-02 2.34E-02

As < 0.307 < 4.25E-05 1.87E-05

Cr 1.983 2.75E-04 1.21E-04

Pb 2.440 3.38E-04 1.49E-04
11 9 12/7/2020 23:00  12/8/2020 17:00 Mn 139,019 1.93E-02 8.48E-03

Ni 3.616 5.01E-04 2.21E-04

SM < 147365 < 2.04E-02 8.99E-03

As NA NA A programing error

Cr NA NA occurred in the setup
11 9 12/8/2020 12/9/2020 Pb NA NA of the sampler,

Mn NA NA sampling did not

Ni NA NA occur.

SM NA NA

As NA NA A programing error

Cr NA NA occurred in the setup
11 %9 12/16/2020 12/17/2020 Pb NA NA of the sampler,

Mn NA NA sampling did not

Ni NA NA occur.

SM NA NA

*Sample determined invalid, not included in averges and other results.
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 1
Start Date/Time: 12/6/2020 21:00
End Date/Time: 12/7/2020 21:00

Environmental Conditions/Test Notes:
overcast and 30s

A non-Cr VI filter was loaded into MiniVol.
This sample was not analyzed.

Direction of Vent Flow:

Smoke emitter indicates Pre-test Post-test
outward direction of flow? X X

Sampler Leak Checks:

Client: Columbia Steel Casting
Location: Portland, OR
Building: 8
Vent: 1
Pollutant: CrVvi
Operator: JCR
Technician(s): ZDH
Equipment:
Sampler 1D 5700
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 5.04 Ipm
Filter # 425

Sampling Information:

Barometric pressure (Bp) 30.41 "Hg
Average Temperature 31 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 263.8 hours
Hour meter end 287.8 hours
Run duration 24 hours

Post Test Calculations:

Pre-test X

Post-test X

Lab:

Lab ID N/A

Concentration N/A pgl/sample

Fan Operations:

Fan Rating 7844.6 acfm
8573.9 scfm

Production Data:

Sample volume 7252.74 liters

7.25 m’
Cr VI concentration N/A pg/m3
Cr VI mass rate N/A Ib/hr

Cr VI mass rate

SLR220430
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N/A Ib/ton metal melted

Metal melted 0.189 tons/hr
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 1
Start Date/Time: 12/6/2020 21:00
End Date/Time: 12/7/2020 21:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR overcast and 30s
Building: 8
Vent: 1
Pollutant: SM Direction of Vent Flow:
Operator: JCR Smoke emitter indicates Pre-test Post-test
Technician(s): ZDH outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 4914 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 4.87 Ipm
Filter # 423
Sampling Information: Lab:
Barometric pressure (Bp) 3041 "Hg Lab ID 20-U423
Temperature 31 degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample ug/sample
Post-test sampler flow rate 50 Ipm Arsenic <DL 1.75
Hour meter start 0.4  hours Chromium 14.40 0.200
Hour meter end 24.4  hours Lead 21.10 1.25
Run duration 24 hours Manganese 849.00 0.075
Nickel 6.02 0.750
Fan Operations: SM < 892.27
Fan rating 7844.6  acfm
8573.9  scfm
Post Test Calculations: Production:
Sample volume 7011.62 liters Metal melted 0.189 tons/hour
701 m’
Pollutant Concentration Mass Rate Mass Rate
#g/m3 Ib/hr Ib/ton metal melted
Arsenic < 0.250 < 8.01E-06 < 4.24E-05
Chromium 2.054 6.59E-05 3.49E-04
Lead 3.009 9.66E-05 5.11E-04
Manganese 121.085 3.89E-03 2.06E-02
Nickel 0.859 2.76E-05 1.46E-04
SM < 127.256 < 4.09E-03 < 2.16E-02

Note: A "< DL" sign designates a result less than the minimum detection limit (DL). If sample results are below DL, the DL value is used for calculations.

A "<" indicates a calculated value derived from one or more sample results that are below DL.
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Client: Columbia Steel Casting
Location: Portland, OR
Building: 8
Vent: 1
Pollutant: Cr VI
Operator: ARB
Technician(s): ZDH
Equipment:
Sampler 1D 5700
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 5.14 Ipm
Filter # 320
Sampling Information:
Barometric pressure (Bp) 30.2 "Hg
Average Temperature 47 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 371.8 hours
Hour meter end 393.8 hours
Run duration 22 hours

Post Test Calculations:

Run: 2
Start Date/Time: 12/13/2020 20:00
End Date/Time: 12/14/2020 18:00

Environmental Conditions/Test Notes:
overcast and 40s

Direction of Vent Flow:

Smoke emitter indicates Pre-test Post-test
outward direction of flow? X X
Sampler Leak Checks:

Pre-test X

Post-test X

Lab:

Lab ID 20-C320
Concentration 0.0728 ug/sample

Fan Operations:
Fan Rating

7844.6 acfm
8246.0 scfm

Production Data:

6779.25 liters
6.78 m’

Sample volume

Cr VI concentration
Cr VI mass rate
Cr VI mass rate

0.011 ug/m3
3.32E-07 Ib/hr
1.36E-06 Ib/ton metal melted

Sample Calculations:

Metal melted 0.243 tons/hour

Fan Flow Rate:

Flow Rate Corrected to Standard Conditions (scfm) = acfm * (528/ (Temp. F + 460)) * (Bp /29.92) =

8246.0 scfm

Note: acfm (actual cubic feet per minute) is determined by fan specification provided by Columbia Steel

where acfm =
Temp. F=
Bp =

MiniVol Sample Volume:

Corrected Flow Rate = (Myo * Qing + byor) * SquarRoot((Psia/Pact) * (Tact/ Tsta)) =

where my, =
Qind =
byol =
Pstd =
Pact =
Tstd =
Tact =

Sample Volume (liters) = Corrected Flow Rate * Run Duration * 60 =

where Corrected Flow Rate =
Run Duration =

Sample Volume (m°) = liters * 0.001 =

where liters =

Cr VI concentration:

Concentration (ug/m’) = pg/sample + Sample Volume (m”®) =

where pg/sample =
Sample Volume =

Cr VI mass rate:

Mass Rate (Ib/hr) = Cr VI Concentration * Fan Flow Rate * 0.0283 * 60 * (2.205x10) =

where Cr VI Concentration =
Fan Flow Rate =

7844.6
47 deg F
30.2 "Hg

5.14 lpm
1.1089
5.00 Ipm
-0.2806
29.92 "Hg
30.20 "Hg
527.67 Rankin
507.00 Rankin

6779.25 liters
5.14 liters/min

22 hours
6.78 m’
6779.25
0.011 pg/m3
0.0728
6.78 m’

0.011 pg/m’
8246.0 scfm

3.32E-07 Ib/hr

0.0283 = cubic foot to cubic meter conversion
60 = min to hour conversion
2.205x10™ = pg to Ib conversion

Mass Rate (Ib/ton steel melted) = Cr VI (Ib/hr) / Steel melted (tons/hr) 1.36E-06 Ib/ton steel melted

SLR220430
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MiniVol Roof Vent Sampling Run: 2
Field Data Entry and Calculations Start Date/Time: 12/13/2020 20:00
End Date/Time: 12/14/2020 18:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR overcast and 40s
Building: 8
Vent: 1
Pollutant: SM Direction of Vent Flow:
Operator: ARB Smoke emitter indicates Pre-test Post-test
Technician(s): ZDH outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 4914 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 497 Ipm
Filter # 435
Sampling Information: Lab:
Barometric pressure (Bp) 30.2 “"Hg Lab ID 20-U435
Temperature 47 degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample  pg/sample
Post-test sampler flow rate 50 Ipm Arsenic <DL 1.75
Hour meter start 108.4  hours Chromium 31.80 0.200
Hour meter end 130.4  hours Lead 13.80 1.25
Run duration 22 hours Manganese 1,830 0.075
Nickel 5.58 0.750
Fan Operations: SM < 1,882.93
Fan rating 7844.6  acfm
8246.0 scfm
Post Test Calculations: Production:
Sample volume 6553.87  liters Metal melted 0.243 tons/hour
6.55 m’
Pollutant Concentration Mass Rate Mass Rate
ug/m3 Ib/hr Ib/ton metal melted
Arsenic < 0.267 < 8.24E-06 < 3.39E-05
Chromium 4.852 1.50E-04 6.16E-04
Lead 2.106 6.50E-05 2.68E-04
Manganese 279.224 8.62E-03 3.55E-02
Nickel 0.851 2.63E-05 1.08E-04
SM < 287.300 < B8.87E-03 < 3.65E-02

Note: A "< DL" sign designates a result less than the minimum detection limit (DL). If sample results are below DL, the DL value is used for
calculations. A "<" indicates a calculated value derived from one or more sample results that are below DL.
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 1
Start Date/Time: 12/6/2020 21:00
End Date/Time: 12/7/2020 21:00

Environmental Conditions/Test Notes:
overcast and 30s

A non-Cr VI filter was loaded into MiniVol.
This sample was not analyzed.

Direction of Vent Flow:

Client: Columbia Steel Casting
Location: Portland, OR
Building: 8
Vent: 7
Pollutant: CrVvi
Operator: JCR
Technician(s): ZDH
Equipment:
Sampler ID 4791
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 4.82 Ipm
Filter # 426

Sampling Information:

Smoke emitter indicates Pre-test Post-test
outward direction of flow? X X

Sampler Leak Checks:

Barometric pressure (Bp) 30.41 "Hg
Average Temperature 31 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 24.3 hours
Hour meter end 48.3 hours
Run duration 24 hours

Post Test Calculations:

Pre-test X

Post-test X

Lab:

Lab ID N/A

Concentration N/A pgl/sample

Fan Operations:

Fan Rating 7844.6 acfm
8573.9 scfm

Production Data:

Sample volume 6939.84 liters

6.94 m*
Cr VI concentration N/A pg/m3
Cr VI mass rate N/A Ib/hr

Cr VI mass rate

SLR220430
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N/A Ib/ton metal melted

Metal melted 0.189 tons/hour
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MiniVol Roof Vent Sampling Run: 1
Field Data Entry and Calculations Start Date/Time: 12/6/2020 21:00
End Date/Time: 12/7/2020 21:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR overcast and 30s
Building: 8
Vent: 7
Pollutant: SM Direction of Vent Flow:
Operator: JCR Smoke emitter indicates Pre-test Post-test
Technician(s): ZDH outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 5701 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 519 Ipm
Filter # 424
Sampling Information: Lab:
Barometric pressure (Bp) 3041 "Hg Lab ID 20-U424
Temperature 31 degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample  pg/sample
Post-test sampler flow rate 50 Ipm Arsenic <DL 1.75
Hour meter start 623.2  hours Chromium 6.18 0.200
Hour meter end 647.2  hours Lead 7.16 1.25
Run duration 24 hours Manganese 474.00 0.075
Nickel 341 0.750
Fan Operations: SM < 492.50
Fan rating 7844.6  acfm
8573.9 scfm
Post Test Calculations: Production:
Sample volume 7470.30  liters Metal melted 0.189 tons/hour
747 m’
Pollutant Concentration Mass Rate Mass Rate
ug/m3 Ib/hr Ib/ton metal melted
Arsenic < 0.234 < 751E-06 < 3.97E-05
Chromium 0.827 2.65E-05 1.40E-04
Lead 0.958 3.08E-05 1.63E-04
Manganese 63.451 2.04E-03 1.08E-02
Nickel 0.456 1.46E-05 7.75E-05
SM < 65.926 < 212E-03 < 1.12E-02

Note: A "< DL" sign designates a result less than the minimum detection limit (DL). If sample results are below DL, the DL value is used for calculations.
A "<" indicates a calculated value derived from one or more sample results that are below DL.
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Environmental Conditions/Test Notes:

overcast and 40s

Run: 2
Start Date/Time: 12/13/2020 20:00
End Date/Time: 12/14/2020 18:00

Direction of Vent Flow:

Client: Columbia Steel Casting
Location: Portland, OR
Building: 8
Vent: 7
Pollutant: Cr VI
Operator: ARB
Technician(s): ZDH
Equipment:
Sampler ID 4791
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 4.91 Ipm
Filter # 321
Sampling Information:
Barometric pressure (Bp) 30.2 "Hg
Average Temperature 47 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 132.3 hours
Hour meter end 154.3 hours
Run duration 22 hours

Post Test Calculations:

Smoke emitter indicates ~ Pre-test Post-test
outward direction of flow? X X
Sampler Leak Checks:
Pre-test X
Post-test X
Lab:
Lab ID 20-C321
Concentration 0.00772 pg/sample
Fan Operations:
Fan Rating 7844.6 acfm

8246.0 scfm

Production Data:

Sample volume

Cr VI concentration
Cr VI mass rate
Cr VI mass rate

SLR220430
2020 Columbia Steel Casting Co., Inc.

6486.77 liters
6.49 m’

0.001 ug/m3

3.67E-08 Ib/hr

1.51E-07 Ib/ton metal melted

Metal melted

0.243 tons/hour
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MiniVol Roof Vent Sampling Run: 2
Field Data Entry and Calculations Start Date/Time: 12/13/2020 20:00
End Date/Time: 12/14/2020 18:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR overcast and 40s
Building: 8
Vent: 7
Pollutant: SM Direction of Vent Flow:
Operator: ARB Smoke emitter indicates Pre-test Post-test
Technician(s): ZDH outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 5701 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 529 Ipm
Filter # 436
Sampling Information: Lab:
Barometric pressure (Bp) 30.2 "Hg Lab ID 20-U436
Temperature 47 degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample  ug/sample
Post-test sampler flow rate 50 Ipm Arsenic <DL 1.75
Hour meter start 709.2  hours Chromium 7.89 0.200
Hour meter end 731.2  hours Lead 3.03 1.25
Run duration 22 hours Manganese 390.00 0.075
Nickel 9.49 0.750
Fan Operations: SM < 412.16
Fan rating 78446  acfm
8246.0 scfm
Post Test Calculations: Production:
Sample volume 6982.61 liters Metal melted 0.243 tons/hour
698 m’
Pollutant Concentration Mass Rate Mass Rate
ug/m3 Ib/hr Ib/ton metal melted
Arsenic < 0.251 < T74E-06 < 3.18E-05
Chromium 1.130 3.49E-05 1.44E-04
Lead 0.434 1.34E-05 5.51E-05
Manganese 55.853 1.72E-03 7.10E-03
Nickel 1.359 4.20E-05 1.73E-04
SM < 59.027 < 182E-03 < 7.50E-03

Note: A "< DL" sign designates a result less than the minimum detection limit (DL). If sample results are below DL, the DL value is used for calculations.
A "<" indicates a calculated value derived from one or more sample results that are below DL.

SL RQM\MASTER SPREADSHEETS\Field Spreadsheets\Isokinetic Master V3.0 249
2020 Columbia Steel Casting Co., Inc.



MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 1
Start Date/Time: 12/14/2020 20:00
End Date/Time: 12/15/2020 18:00

Environmental Conditions/Test Notes:
overcast and 40s

Direction of Vent Flow:

Smoke emitter indicates Pre-test Post-test
outward direction of flow? X X

Sampler Leak Checks:

Client: Columbia Steel Casting
Location: Portland, OR
Building: 11
Vent: 1
Pollutant: Cr VI
Operator: JCR
Technician(s): ZDH
Equipment:
Sampler ID 5700
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 5.12 Ipm
Filter # 324

Sampling Information:

Barometric pressure (Bp) 30.27 "Hg
Average Temperature 46 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 393.8 hours
Hour meter end 415.8 hours
Run duration 22 hours

Post Test Calculations:

Pre-test X

Post-test X

Lab:

Lab ID 20-C324

Concentration 0.112 ug/sample

Fan Operations:

Fan Rating 35,000.0 acfm
36,949.0 scfm

Production Data:

6764.73 liters
6.76 m°

Sample volume

Cr VI concentration 0.017 ug/m3
Cr VI mass rate 2.29E-06 Ib/hr

Cr VI mass rate 1.63E-06 Ib/ton metal melted

SLR220430
2020 Columbia Steel Casting Co., Inc.

Metal melted 1.409 tons/hour
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MiniVol Roof Vent Sampling Run: 1
Field Data Entry and Calculations Start Date/Time: 12/14/2020 20:00
End Date/Time: 12/15/2020 18:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR overcast and 40s
Building: 11
Vent: 1
Pollutant: SM Direction of Vent Flow:
Operator: JCR Smoke emitter indicates Pre-test Post-test
Technician(s): ZDH outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 4914 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 495 Ipm
Filter # 437
Sampling Information: Lab:
Barometric pressure (Bp) 30.27 "Hg Lab ID 20-U437
Temperature 46 degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample  ug/sample
Post-test sampler flow rate 50 Ipm Arsenic <DL 1.75
Hour meter start 130.4  hours Chromium 32.90 0.200
Hour meter end 152.4  hours Lead 36.40 1.25
Run duration 22 hours Manganese 4,940.00 0.075
Nickel 8.56 0.750
Fan Operations: SM < 5,019.61
Fan rating 35000.0 acfm
36949.0 scfm
Post Test Calculations: Production:
Sample volume 6539.83  liters Metal melted 1.409 tons/hour
6.54 m®
Pollutant Concentration Mass Rate Mass Rate
ug/m3 Ib/hr Ib/ton metal melted
Arsenic < 0.268 < 371E-05 < 2.63E-05
Chromium 5.031 6.96E-04 4.94E-04
Lead 5.566 7.70E-04 5.46E-04
Manganese 755.371 1.04E-01 7.42E-02
Nickel 1.309 1.81E-04 1.29E-04
SM < 767.545 < 1.06E-01 < 7.54E-02

Note: A "< DL" sign designates a result less than the minimum detection limit (DL). If sample results are below DL, the DL value is used for calculations.
A "<" indicates a calculated value derived from one or more sample results that are below DL.
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 1
Start Date/Time: 12/10/2020 20:00
End Date/Time: 12/11/2020 18:00

Environmental Conditions/Test Notes:
overcast and 40s

Direction of Vent Flow:

Client: Columbia Steel Casting
Location: Portland, OR
Building: 11
Vent: 4
Pollutant: Cr VI
Operator: JCR
Technician(s): ZDH
Equipment:
Sampler ID 5700
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 5.12 Ipm
Filter # 319

Sampling Information:

Smoke emitter indicates Pre-test Post-test
outward direction of flow? X X

Sampler Leak Checks:

Barometric pressure (Bp) 30.09 "Hg
Average Temperature 42 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 349.8 hours
Hour meter end 371.8 hours
Run duration 22 hours

Post Test Calculations:

Pre-test X

Post-test X

Lab:

Lab ID 20-C319

Concentration 1.57 pgl/sample

Fan Operations:

Fan Rating 35,000.0 acfm
37,021.9 scfm

Production Data:

6758.06 liters
6.76 m°

Sample volume

Cr VI concentration 0.232 ug/m3
Cr VI mass rate 3.22E-05 Ib/hr

Cr VI mass rate 1.50E-05 Ib/ton metal melted

SLR220430
2020 Columbia Steel Casting Co., Inc.

Metal melted 2.143 tons/hour
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MiniVol Roof Vent Sampling Run: 1
Field Data Entry and Calculations Start Date/Time: 12/10/2020 20:00
End Date/Time: 12/11/2020 18:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR overcast and 40s
Building: 11
Vent: 4
Pollutant: SM Direction of Vent Flow:
Operator: JCR Smoke emitter indicates Pre-test Post-test
Technician(s): ZDH outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 4914 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 495 Ipm
Filter # 434
Sampling Information: Lab:
Barometric pressure (Bp) 30.09 "Hg Lab ID 20-U434
Temperature 42 degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample  ug/sample
Post-test sampler flow rate 50 Ipm Arsenic <DL 1.75
Hour meter start 86.4  hours Chromium 22.50 0.200
Hour meter end 108.4  hours Lead 11.70 1.25
Run duration 22 hours Manganese 1,750.00 0.075
Nickel 15.30 0.750
Fan Operations: SM < 1,801.25
Fan rating 35,000.0 acfm
37,021.9 scfm
Post Test Calculations: Production:
Sample volume 6533.384314 liters Metal melted 2.143 tons/hour
65 m’
Pollutant Concentration Mass Rate Mass Rate
ug/m3 Ib/hr Ib/ton metal melted
Arsenic < 0.268 < 3.71E-05 < 1.73E-05
Chromium 3.444 4.77E-04 2.23E-04
Lead 1.791 2.48E-04 1.16E-04
Manganese 267.855 3.71E-02 1.73E-02
Nickel 2.342 3.25E-04 1.51E-04
SM < 275.700 < 3.82E-02 < 1.78E-02

Note: A "< DL" sign designates a result less than the minimum detection limit (DL). If sample results are below DL, the DL value is used for calculations.
A "<" indicates a calculated value derived from one or more sample results that are below DL.
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 2
Start Date/Time: 12/14/2020 20:00
End Date/Time: 12/15/2020 18:00

Environmental Conditions/Test Notes:
overcast and 40s

Direction of Vent Flow:

Smoke emitter indicates Pre-test Post-test
outward direction of flow? X X

Sampler Leak Checks:

Client: Columbia Steel Casting
Location: Portland, OR
Building: 11
Vent: 4
Pollutant: Cr VI
Operator: JCR
Technician(s): ZDH
Equipment:
Sampler ID 4791
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 4.90 Ipm
Filter # 325

Sampling Information:

Barometric pressure (Bp) 30.27 "Hg
Average Temperature 46 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 154.3 hours
Hour meter end 176.3 hours
Run duration 22 hours

Post Test Calculations:

Pre-test X

Post-test X

Lab:

Lab ID 20-C325

Concentration 1.06 pg/sample

Fan Operations:

Fan Rating 35,000.0 acfm
36,949.0 scfm

Production Data:

6472.88 liters
6.47 m’

Sample volume

Cr VI concentration 0.164 ug/m3
Cr VI mass rate 2.27E-05 Ib/hr

Cr VI mass rate 1.61E-05 Ib/ton metal melted
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Metal melted 1.409 tons/hour
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MiniVol Roof Vent Sampling Run: 2
Field Data Entry and Calculations Start Date/Time: 12/14/2020 20:00
End Date/Time: 12/15/2020 18:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR overcast and 40s
Building: 11
Vent: 4
Pollutant: SM Direction of Vent Flow:
Operator: JCR Smoke emitter indicates Pre-test Post-test
Technician(s): ZDH outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 5701 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 528 Ipm
Filter # 439
Sampling Information: Lab:
Barometric pressure (Bp) 30.27 "Hg Lab ID 20-U439
Temperature 46 degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample  ug/sample
Post-test sampler flow rate 50 Ipm Arsenic <DL 1.75
Hour meter start 731.2  hours Chromium 14.20 0.200
Hour meter end 753.2  hours Lead 6.65 1.25
Run duration 22 hours Manganese 894.00 0.075
Nickel 19.10 0.750
Fan Operations: SM < 935.70
Fan rating 35,000.0 acfm
36,949.0 scfm
Post Test Calculations: Production:
Sample volume 6967.65 liters Metal melted 1.409 tons/hour
697 m’
Pollutant Concentration Mass Rate Mass Rate
ug/m3 Ib/hr Ib/ton metal melted
Arsenic < 0.251 < 347E-05 < 2.47E-05
Chromium 2.038 2.82E-04 2.00E-04
Lead 0.954 1.32E-04 9.37E-05
Manganese 128.307 1.78E-02 1.26E-02
Nickel 2.741 3.79E-04 2.69E-04
SM < 134.292 < 186E-02 < 1.32E-02

Note: A "< DL" sign designates a result less than the minimum detection limit (DL). If sample results are below DL, the DL value is used for calculations.
A "<" indicates a calculated value derived from one or more sample results that are below DL.
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 1

Start Date/Time: 12/9/2020 20:00
End Date/Time: 12/10/2020 18:00

Environmental Conditions/Test Notes:
mostly cloudy and 40s

Direction of Vent Flow:

Client: Columbia Steel Casting
Location: Portland, OR
Building: 11
Vent: 5
Pollutant: Cr VI
Operator: JCR
Technician(s): ZDH
Equipment:
Sampler ID 4791
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 4.87 Ipm
Filter # 322

Sampling Information:

Smoke emitter indicates Pre-test Post-test
outward direction of flow? X X

Sampler Leak Checks:

Barometric pressure (Bp) 30.36 "Hg
Average Temperature 41 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 88.3 hours
Hour meter end 110.3 hours
Run duration 22 hours

Post Test Calculations:

Pre-test X

Post-test X

Lab:

Lab ID 20-C322
Concentration 1.97 pgl/sample

Fan Operations:

Fan Rating 35,000.0 acfm
37,428.7 scfm

Production Data:

Sample volume 6431.26211 liters

6.43126211 m®

Cr VI concentration 0.306 ug/m3

Cr VI mass rate 4.29E-05 Ib/hr

Cr VI mass rate 2.97E-05 Ib/ton metal melted
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Metal melted 1.443 tons/hour
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MiniVol Roof Vent Sampling Run: 1
Field Data Entry and Calculations Start Date/Time: 12/9/2020 20:00
End Date/Time: 12/10/2020 18:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR mostly cloudy and 40s
Building: 11
Vent: 5
Pollutant: SM Direction of Vent Flow:
Operator: JCR Smoke emitter indicates Pre-test Post-test
Technician(s): ZDH outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 5701 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 524  Ipm
Filter # 427
Sampling Information: Lab:
Barometric pressure (Bp) 30.36  "Hg Lab ID 20-U427
Temperature 41 degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample  ug/sample
Post-test sampler flow rate 50 Ipm Arsenic <DL 1.75
Hour meter start 665.2  hours Chromium 55.90 0.200
Hour meter end 687.2  hours Lead 26.00 1.25
Run duration 22 hours Manganese 2,910.00 0.075
Nickel 56.80 0.750
Fan Operations: SM < 3,050.45
Fan rating 35,000.0 acfm
37,428.7 scfm
Post Test Calculations: Production:
Sample volume 6922.851193  liters Metal melted 1.443 tons/hour
69 m
Pollutant Concentration Mass Rate Mass Rate
ug/m3 Ib/hr Ib/ton metal melted
Arsenic < 0.253 < 355E-05 < 2.46E-05
Chromium 8.075 1.13E-03 7.84E-04
Lead 3.756 5.26E-04 3.65E-04
Manganese 420.347 5.89E-02 4.08E-02
Nickel 8.205 1.15E-03 7.97E-04
SM < 440.636 < 6.17E-02 < 4.28E-02

Note: A "< DL" sign designates a result less than the minimum detection limit (DL). If sample results are below DL, the DL value is used for calculations.
A "<" indicates a calculated value derived from one or more sample results that are below DL.
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 2
Start Date/Time: 12/10/2020 20:00
End Date/Time: 12/11/2020 18:00

Environmental Conditions/Test Notes:
overcast and 40s

Direction of Vent Flow:

Smoke emitter indicates Pre-test Post-test
outward direction of flow? X X

Sampler Leak Checks:

Client: Columbia Steel Casting
Location: Portland, OR
Building: 11
Vent: 5
Pollutant: Cr VI
Operator: JCR
Technician(s): ZDH
Equipment:
Sampler ID 4791
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 4.90 Ipm
Filter # 316

Sampling Information:

Barometric pressure (Bp) 30.09 "Hg
Average Temperature 42 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 110.3 hours
Hour meter end 132.3 hours
Run duration 22 hours

Post Test Calculations:

Pre-test X

Post-test X

Lab:

Lab ID 20-C316

Concentration 2.60 pg/sample

Fan Operations:

Fan Rating 35,000.0 acfm
37,021.9 scfm

Production Data:

Sample volume 6466.49573 liters
6.46649573 m’

Cr VI concentration 0.402 ug/m3
Cr VI mass rate 5.57E-05 Ib/hr

Cr VI mass rate 2.60E-05 Ib/ton metal melted

SLR220430
2020 Columbia Steel Casting Co., Inc.

Metal melted 2.143 tons/hour
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MiniVol Roof Vent Sampling Run: 2
Field Data Entry and Calculations Start Date/Time: 12/10/2020 20:00
End Date/Time: 12/11/2020 18:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR overcast and 40s
Building: 11
Vent: 5
Pollutant: SM Direction of Vent Flow:
Operator: JCR Smoke emitter indicates Pre-test Post-test
Technician(s): ZDH outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 5701 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 527 Ipm
Filter # 433
Sampling Information: Lab:
Barometric pressure (Bp) 30.09 "Hg Lab ID 20-U433
Temperature 42 degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample  ug/sample
Post-test sampler flow rate 50 Ipm Arsenic <DL 1.75
Hour meter start 687.2  hours Chromium 55.90 0.200
Hour meter end 709.2  hours Lead 46.90 1.25
Run duration 22 hours Manganese 2,470.00 0.075
Nickel 47.20 0.750
Fan Operations: SM < 2,621.75
Fan rating 35,000.0 acfm
37,021.9 scfm
Post Test Calculations: Production:
Sample volume 6960.78 liters Metal melted 2.143 tons/hour
6.96 m’
Pollutant Concentration Mass Rate Mass Rate
ug/m3 Ib/hr Ib/ton metal melted
Arsenic < 0.251 < 348E-05 < 1.63E-05
Chromium 8.031 1.11E-03 5.19E-04
Lead 6.738 9.34E-04 4.36E-04
Manganese 354.845 4.92E-02 2.30E-02
Nickel 6.781 9.40E-04 4.39E-04
SM < 376.646 < b522E-02 < 2.44E-02

Note: A "< DL" sign designates a result less than the minimum detection limit (DL). If sample results are below DL, the DL value is used for calculations.
A "<" indicates a calculated value derived from one or more sample results that are below DL.
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 3
Start Date/Time: 12/15/2020 20:00
End Date/Time: 12/16/2020 18:00

Environmental Conditions/Test Notes:
overcast and 40s

Direction of Vent Flow:

Smoke emitter indicates Pre-test Post-test
outward direction of flow? X X

Sampler Leak Checks:

Client: Columbia Steel Casting
Location: Portland, OR
Building: 11
Vent: 5
Pollutant: Cr VI
Operator: JCR
Technician(s): ZDH
Equipment:
Sampler ID 4791
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 4.91 Ipm
Filter # 327
Sampling Information:
Barometric pressure (Bp) 30.2 "Hg
Average Temperature 46 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 176.3 hours
Hour meter end 198.3 hours
Run duration 22 hours

Pre-test X

Post-test X

Lab:

Lab ID 20-C327

Concentration 7.70 pglsample

Fan Operations:

Post Test Calculations:

Fan Rating 35,000.0 acfm
36,863.5 scfm

Production Data:

6480.37 liters
6.48 m’

Sample volume

Cr VI concentration 1.188 pg/m3
Cr VI mass rate 1.64E-04 Ib/hr

Cr VI mass rate 7.96E-05 Ib/ton metal melted

SLR220430
2020 Columbia Steel Casting Co., Inc.

Metal melted 2.059 tons/hour
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 3

Start Date/Time: 12/15/2020 20:00
End Date/Time: 12/16/2020 18:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR overcast and 40s
Building: 11 Battery appeared to have run out of charge prior to
Vent: 5 22 hours of sampling
Pollutant: SM Direction of Vent Flow:
Operator: JCR Smoke emitter indicates Pre-test Post-test
Technician(s): ZDH outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 5701 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 528 Ipm
Filter # 440
Sampling Information: Lab:
Barometric pressure (Bp) 30.2 "Hg Lab ID 20-U440
Temperature 46 degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample  ug/sample
Post-test sampler flow rate 50 Ipm Arsenic <DL 1.75
Hour meter start 753.2  hours Chromium 47.70 0.200
Hour meter end 7745  hours Lead 35.60 1.25
Run duration 21.3  hours Manganese 1,450.00 0.075
Nickel 23.00 0.750
Fan Operations: SM < 1,558.05
Fan rating 35,000.0 acfm
36,863.5 scfm
Post Test Calculations: Production:
Sample volume 6753.76  liters Metal melted 2.059 tons/hour
6.75 m’
Pollutant Concentration Mass Rate Mass Rate
ug/m3 Ib/hr Ib/ton metal melted
Arsenic < 0.259 < 358E-05 < 1.74E-05
Chromium 7.063 9.75E-04 4.73E-04
Lead 5.271 7.28E-04 3.53E-04
Manganese 214.695 2.96E-02 1.44E-02
Nickel 3.406 4.70E-04 2.28E-04
SM < 230.694 < 3.18E-02 < 1.55E-02

Note: A "< DL" sign designates a result less than the minimum detection limit (DL). If sample results are below DL, the DL value is used for calculations.

A "<" indicates a calculated value derived from one or more sample results that are below DL.
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 1 (High Chromium)
Start Date/Time: 12/17/2020 20:00
End Date/Time: 12/18/2020 18:00

Environmental Conditions/Test Notes:
mostly cloudy and 40s
Sample taken durring high chromium melt cycle.

Direction of Vent Flow:

Smoke emitter indicates Pre-test Post-test
outward direction of flow? X X

Sampler Leak Checks:

Client: Columbia Steel Casting
Location: Portland, OR
Building: 11
Vent: 5
Pollutant: CrVi
Operator: JCR
Technician(s): ARB
Equipment:
Sampler 1D 4791
Programmed Flow Rate 5.00 Ipm
Corrected Flow Rate 4.90 lpm
Filter # 330

Sampling Information:

Barometric pressure (Bp) 30.18 "Hg
Average Temperature 44 deg F
Initial sampler flow rate 5.0 Ipm
Post-test sampler flow rate 5.0 Ipm
Hour meter start 220.3 hours
Hour meter end 242.3 hours
Run duration 22 hours

Post Test Calculations:

Pre-test X

Post-test X

Lab:

Lab ID 20-C330

Concentration 5.56 pg/sample

Fan Operations:

35,000.0 acfm
36,985.3 scfm

Fan Rating

Production Data:

6469.70 liters
6.47 m*

Sample volume

Cr VI concentration
Cr VI mass rate

0.859 ug/m3
1.19E-04 Ib/hr

Metal melted 1.170 tons/hour

Cr VI mass rate

SLR220430
2020 Columbia Steel Casting Co., Inc.

1.02E-04 Ib/ton metal melted
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MiniVol Roof Vent Sampling
Field Data Entry and Calculations

Run: 1 (High Chromium)

Start Date/Time: 12/17/2020 20:00
End Date/Time: 12/18/2020 18:00

Client: Columbia Steel Casting Environmental Conditions/Test Notes:
Location: Portland, OR mostly cloudy and 40s
Building: 11 Sample taken durring high chromium melt cycle.
Vent: 5
Pollutant: SM Direction of Vent Flow:
Operator: JCR Smoke emitter indicates Pre-test Post-test
Technician(s): ARB outward direction of flow? X X
Equipment: Sampler Leak Checks:
Sampler ID 5701 Pre-test X
Programmed Flow Rate 5.00 Ipm Post-test X
Corrected Flow Rate 528 Ipm
Filter # 592
Sampling Information: Lab:
Barometric pressure (Bp) 30.18 "Hg Lab ID 20-U592
Temperature 44  degF Conc. DL
Initial sampler flow rate 50 Ipm ug/sample  ug/sample
Pos