RECEIVED
oeC 1 6 208

AR

QUAMITY DIV,

LMF and EAF Baghouse
Emissions Test Report

Prepared for:

Gerdau Special Steel — North America

Monroe, Michigan

Gerdau Special Steel
3000 E. Front Street
Monroe, Michigan

Project No. 16-4925.00
November 23, 2016

BT Environmental Consulting, Inc.
4949 Fernlee Avenue

Royal Oak, Michigan 48073

(248) 548-8070




( BTEC Inc.

EXECUTIVE SUMMARY

BT Environmental Consulting, Inc. (BTEC) was retained by Gerdau Special Steel North
America (GSS) to conduct an evaluation on two sources at the GSS facility in Monroe,
Michigan. The emission test program included evaluation of particulate matter (PM
10/2.5), condensable particulate matter (CPM), and volatile organic compounds (VOC)
from the Ladle Metallurgic Furnace (LMF) and the Electric Arc Furnace (EAF). The
emissions test program was conducted on October 20-21, 2016.

Testing of the LMF and EAF stacks consisted of triplicate 240 minute test runs conducted
simultaneously for PM and CPM, and triplicate 60 minute test runs for VOC. The
emissions test program was required by MDEQ Air Quality Division Permit to Install
(PTT) No. 102-12A. The results of the emission test program are sumimarized by Table 1.

Table I
Overall Emission Summary

Test Date: October 20-21, 2016

Emission Unit Pollutant Permit Limit Test Result
PM s 10.9 Ih/hr 3.5 Ib/hr
EAF+LMF ‘ 0.1 Ib/ton of liguid steel § 0.05 1b/ ton of liquid steel
Baghouse Stacks PMig 10.9 Ib/hr 3.8 lb/hr
vOC 16.9 1b/hr 1.6 Ib/hr
0.13 1b/ ton of liquid steel | 0.02 1b/ ton of liquid steel
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1. Introduction

BT Environmental Consulting, Inc. (BTEC) was retained by Gerdau Special Steel North
America (GSS) to conduct an evaluation on two sources at the GSS facility in Monroe,
Michigan. The emission test program included evaluation of particulate matter (PM
10/2.5), condensable particulate matter {(CPM), and volatile organic compounds (VOC)
from the Ladle Metallurgic Furnace (LMF) and the Electric Arc Furnace (EAF). The
emissions test program was conducted on October 20-21, 2016.

AQD has published a guidance document entitled “Format for Submittal of Source
Emission Test Plans and Reports” (December 2013). The following is a summary of the
emissions test program and results in the format suggested by the aforementioned
document.

1.2 Identification, Location, and Dates of Test

Sampling and analysis for the emission test program was conducted on October 20-21,
2016 at the GSS facility located in Monroe, Michigan.

1.b  Purpose of Testing

AQD issued Permit To Install No. 102-12a. The permit limits emissions from the sources
as summarized by Table 1.

Table 1
Emission Limitations
PTI No. 102-12a Emission Limitations

Combined FG Melt Shop Limits (EAF,LMF,VID)
Test Parameter
Limit
PM;o 10.9 Ib/hr
10.9 Ib/hr
PMas 0.1 lb/ton liquid steel
Volatile Organic Compounds 16.9 Ib/hr
(VOO) 0.13 Ib/ton liquid steel
Gerdau Special Stee! 1 BTEC Project No. 16-4925.00
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l.c  Source Description

The electric arc furnace (EAF) melts steel scrap in a batch operation. The EAF is a
refractory lined cylindrical vessel with a bowl-shaped hearth and dome shaped roof.
Electrodes are lowered and raised through the furnace roof for melting the stec! scrap.

The LMF is a complete ladle metallurgy system which includes arc reheating, alloy
additions, powder injections and stirring.

1.d Test Program Contacts

The contact for the source and test report is:

Mr. Craig Metzger

Environmental Manager

Gerdau Special Steel North America — Monroe Mill
3000 E. Front Street

Monroe, Michigan

(734) 818-7113

Names and affiliations for personnel who were present during the testing program are
summarized by Table 2.

Table 2
Test Personnel
Name and Title Affiliation Telephone
: BTEC
%fgessf‘ﬁ Sm“; 4949 Fernlee (248) 548-8070
Joct Manag Royal Oak, MI 48073
BTEC
gﬁﬁ;&;ﬁ?ﬁecmmn 4949 Fernlee (248) 548-8070
Royal Oak, M1 48073
_ BTEC
gﬁvﬁl;‘jnzef}& Teohmician | 4949 Femlee (248) 548-8070
Royal Oak, MI 48073
BTEC
gln“}}; gg‘ f;ﬁ“g:chmcian 4949 Fernlee (248) 548-8070
m Royal Oak, MI 48073
. BTEC
. ﬁﬁgﬁnﬁzi‘?ﬁi‘ﬁ | 4949 Fernlee (248) 548-8070
Royal Oak, MI 48073
Mr. Tom Gasloli MDEQ
MDEQ Air Quality Division (517) 284-6778

Gerdau Special Steel 2 BTEC Project No. 16-4925.00
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2. Summary of Results

Sections 2.a through 2.d summarize the results of the emissions compliance test program.
2.a  Operating Data

EAF Baghouse
Temperature 125-175°F
Moisture Content 1-5%

LMF Baghouse
Temperature 100-125°F
Moisture Content 1-5%

2.b  Applicable Permit

AQD Permit To Install No. 102-12a.

2.¢  Results

See Table 3 in Sectjon 5.a.

3. Source Description

Sections 3.a through 3.e provide a detailed description of the process.

3.a  Process Description

LMF Baghouse
The LMF is controlled by a baghouse. Emissions from the LMF will be directed to the

baghouse (DVLMFBAGHOUSE) via removable covers or decks, which are located over
the ladle while the process is operating.

EAF Baghouse
The EAF is evacuated with a positive pressure baghouse (DVBAGHOUSE-01) with

reverse air cleaning to control particulate emissions. The evacuation is by means of three
main exhaust fans and one direct evacuation control (DEC) fan with a single stack
emission point. CO is combusted in a DEC combustion chamber. Dust disposal is
accomplished by means of hopper screw conveyors to a pneumatic conveying system,
which loads the dust into a storage silo.

3.b Process Flow Diagram

A process flow diagram is available upon request.

Gerdau Special Steel 3 BTEC Project No. 16-4925.00
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3.¢c  Raw and Finished Materials

On average, approximately 134.6 tons of scrap steel is charged per heat into the EAF.
During this same time frame an average of 9.9 tons of additives, alloys, and fluxes are
added to each heat,

3.d Process Capacity

The rated capacity of the process is 850,000 liquid steel tons per year.

3.¢  Process Instrumentation

Section 3.d provides summary.

4.  Sampling and Analytical Procedures

Sections 4.a through 4.d provide a summary of the sampling and analytical procedures
used.

4.a Sampling Train and Field Procedures

Measurement of exhaust gas velocity, molecular weight, and moisture content were
conducted using the following reference test methods codified at Title 40, Part 60,
Appendix A of the Code of Federal Regulations (40 CFR 60, Appendix A):

. Method 1 - “Location of the Sampling Site and Sampling Poinis”
. Method 2 - “Determination of Stack Gas Velocity and Volumetric Flowrate”
. Method 3 - “Determination of Molecular Weight of Dry Stack Gas” (Fyrite)

. Method 4 -  “Determination of Moisture Content in Stack Gases”

Stack gas velocity traverses were conducted in accordance with the procedures outlined in
Method 1 and Method 2. S-type pitot tubes with thermocouple assemblies, calibrated in
accordance with Method 2, Section 4.1.1, were used to measure exhaust gas velocity pressures
(using a manometer) and temperatures during testing. Calibrated s-type pitot tubes were used
during this test (0.768 and 0.769).

Cyclonic flow checks were performed at the sampling location. The existence of cyclonic flow is
determined by measuring the flow angle at each sample point. The flow angle is the angle
between the direction of flow and the axis of the stack. 1f the average of the absolute values of
the flow angles is greater than 20 degrees, cyclonic flow exists.

Molecular weight determinations were evaluated according to USEPA Method 3, “Gas Analysis
for the Determination of Dry Molecular Weight.” The equipment used for this evaluation consist
of a one-way squeeze bulb with connecting tubing and a set of Fyrite® combustion gas analyzers.
Carbon dioxide and oxygen content were analyzed using the Fyrite® procedure.

Gerdau Special Steel 4 BTEC Project No. 16-4925.00
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Exhaust gas moisture content was evaluated using Method 4. Exhaust gas was extracted as
part of the PM sampling train. Exhaust gas moisture content is then determined
gravimetrically.

Particulate Matter (USEPA Method 2014/202):

40 CFR 60, Appendix A, Method 201 A, “Determination of M,y and PM; 5 Emissions
From Stationary Sources” and 40 CFR 60, Appendix A, Method 202, “Dry Impinger
Method for Determining Condensable Particulate Emissions firom Stationary Sources”
were used to measure PM concentrations and calculate PM emission rates (see Figure 2
for a schematic of the sampling train).

BTEC’s Nutech® Model 2010 modular isokinetic stack sampling system consists of (1) a
stainless-steel nozzle, (2a) a stainless-steel PM g head, (2b) a stainless-steel PM3 5 head, (3)
an in stack stainless-steel filter housing, (4) a borosilicate glass probe liner, (5) a vertical
condenser, (6) an empty pot bellied impinger, (7) an empty modified Greenburg-Smith
(GS) impinger, (8) unheated borosilicate filter holder with a teflon filter and Teflon filter
support, (9) a second modified GS impinger with 100 ml of deionized water, and a third
modified GS impinger containing approximately 300 g of silica gel desiccant, (10) a length

of sample line, and (11) a Nutech® control case equipped with a pump, dry gas meter, and
calibrated orifice. :

A sampling train leak test was conducted before and after each test run. After completion
of the final leak test for each test run, the filter was recovered, the nozzle, probe, PM10 and
PM2.5 head, and front half of the filter housing were brushed and triple rinsed with
acetone. The acetone rinses were collected in a pre-cleaned sample container. The
impinget train was then purged with nitrogen for one hour at a flow rate of 14 liters per
minute. The CPM filter was recovered and placed in a petri dish, The back half of the
filter housing, the condenser, the pot bellied impinger, the moisture drop out impinger, and
the front half of the CPM filter housing and all connecting glassware were double rinsed
with deionized water which was collected in a pre-cleaned sample container. The same
glassware was then rinsed with acetone which was collected in a pre-cleaned sample
container labeled as the organic fraction. The glassware was then double rinsed with
hexane which was added to the same organic fraction sample bottle.

BTEC labeled each coniainer with the test number, test location, and test date, and marked
the level of liquid on the outside of the container. In addition, blank samples of the

acetone, DI water, hexane, and filter were also collected.

Method 254 (Volatile Organic Compounds):

Triplicate 60-minute test runs were conducted on the LMF and EAF sources. Volatile
Organic compound (VOC) concentrations were measured according to 40 CFR 60,
Appendix A, Method 25A. A sample of the gas stream was drawn through a stainless steel

probe with an in-line glass fiber filter to remove any particulate, and a heated Teflon®

Gerdau Special Steel 5 BTEC Project No. 16-4925.00
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sample line to prevent the condensation of any moisture from the sample before it enters

the analyzer. Data was recorded at 4-second intervals on a PC equipped with Labview® 11
data acquisition software. A JUM THC hydrocarbon analyzer was used to determine the
VOC concentration.

The JTUM THC hydrocarbon analyzer channels a fraction of the gas sample through a
capillary tube that directs the sample to the flame jonization detector (FID), where the
hydrocarbons present in the sample are ionized into carbon, The carbon concentration is
then determined by the detector in parts per million (ppm). This concentration is
transmitted to the data acquisition system (DAS) at 4-second intervals in the form of an
analog signal, specifically voltage, to produce data that can be averaged over the duration
of the testing program. This data is then used to determine the average ppm for total
hydrocarbons (THC) using the equivalent units of propane (calibration gas).

4.b Recovery and Analytical Procedures

The samples were sent to Maxxam Analytical in Ontario, Canada.

4.c  Sampling Ports

A diagram of the stack showing sampling ports in relation to upstream and downstream
disturbances is included as Figures 3 and 4,

4.d Traverse Points

A diagram of the stack indicating traverse point locations and stack dimensions is included
as Figures 3 and 4.

5. Test Results and Discussion
Sections 5.a through 5.k provide a summary of the test results.

5.2 Results Tabulation

The overall results of the emissions test program are summarized by Table 3. Detailed
results for the emissions test program are summarized by Tables 4-7.

Table 3
Overall Emission Summary
Test Date: October 20-21, 2016

Emission Unit | Pollutant Permit Limit Test Result
PM, s 10.9 lb‘/hr 3.5 Ib/hr
EAF+HLMEF ' 0.1 Ib/ton of liquid steel | 0.05 1b/ ton of liquid steel
Baghouse Stacks PMo 10.9 Ib/hr 3.8 Ib/hr
VOC 16.9 lb/hr 1.6 Ib/hr
0.13 Ib/ ton of liquid sieel | 0.02 b/ ton of liquid steel

Gerdau Special Steel 6 BTEC Project No. 16-4925.00
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5.b Discussion of Results

All of the test results for each pollutant were well below the permit limits.

S.c  Sampling Procedure Variations

All 3 VOC tests for each source were conducted during one of the 240 minute PM tests.
The flowrate was calculated using an average of all three PM runs at each source.

5.d Process or Control Device Upsets

There were no process upsets during this test.

5.e Control Device Maintenance

There has been no maintenance in the last three months.

5f Re-Test

The emissions test program was not a re-test.

S.g Audit Sample Analyses

No audit samples were collected as part of the test program.

5.h Calibration Sheets

Relevant equipment calibration documents are provided in Appendix B.

5.i Sample Calculations

Sample calculations are provided in Appendix C.

5.j Field Data Sheets

Field documents relevant to the emissions test program are presented in Appendix A.

5.k Laboratory Data

Laboratory analytical results for this test program are presented in Appendix .
Raw CEM data is provided electronically in Appendix E.

Gerdau Special Steel 7 BTEC Project No. 16-4925.00
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EAT Particulnte Mutter (PM, o} Detailed Emission Test Resalts Sumemary

Tablh 4

Company Gerdau Steel

Source Designation EATL

‘Test Date 10/220/2086 10202016 10212016

Meter/Nozzbe Information Run 1 Raun 2 Run 3 Average
Meter Temperature Tm (F) 9.2 677 08.5 68.5
Meter Pressure - Pm (in. Hg) 203 293 293 203
Measured Samnple Volume (Vm} 929 94.5 94.3 a3.9
Sample Volume (Vn-Std fi3) 903 922 918 914
Sample Volume {(Vmn-Std m3) 2.56 261 2.60 2.59
Condensate Volume {Vwe-std) 2273 2.683 1.985 2313
Gas Bensity (Ps{std) 1bs/t3) (wet) 0.0738 0.0737 4.0732 0.0738
Gas Density (Ps{std) Ibs/ft3} (dry) 0.0745 0.0745 0.0745 0.0745
Totaf weight of sampled gas {m g 193} (wet) 6.84 6.99 6.93 692
Total weight of sampled gas (im g 1bs) (dry) 6.73 6.87 684 6.8l
MNozzle Size - An (sq. 1t) 0.000:01 0.000101 0000101 ¢.000101
Isokinetic Variation -1 1252 1158 1181 119.7
Stack Data

Average Stack Temperature - Ts (F) 1473 160.1 150.2 1524
Iviclecular Weisht Stack Gas- dry {Md) 288 288 288 288
Molecular Weight Stack Gas-wet (Ms) 286 285 286 28.6
Stack Gas Specific Gravity (Gs) 0,987 0985 0.088 0.986
Percent Moisturs {Bws) 245 2.83 212 247
Water Vapor Volune (fraction) 0.0245 0.0283 00212 0.0247
Pressure - Ps {"Hg) 202 292 292 29.2
Average Stack Veloeity -Vs (ft/sec) 61.9 66.3 64.6 64.3
Area of Stack {f12) 100.8 100.8 100.8 1003
Production Dala

Ten of stee! perhour 86.19 8247 64.80 71.84
Exhaust Gas Flowrate

Flowrate ft’{Actual) 374,775 401,269 390,544 388,863
Flowrate ft* (Standard Wet} 318,061 333,405 329,429 326,965
Flowrate ft’ (Standard Dry} 310,255 323,974 322,455 318,865
Flowrate m” (standard dry) 8,785 9,174 9,131 9,036
Tatal Particulxte Weights (mg)

Total Nozzle/Probe/Filter 00 0.0 0.0 0.0
Organic Condensible Particulate 1.2 10 07 10
Inorganic Condensilde Particulate 4.7 4.4 s 50
Condensible Blank Correction 20 20 20 Z.0
Total Condensible Particulale 59 34 25 3.9
‘Total Filterable and Condensible Particulate 59 34 25 39
Filterable Particulate Concentration

1641000 Ib (wet) 0.000 0.000 0.000 0.000
1b/1000 1b {dry) 0.000 0.000 0.000 0.000
mg/dscm {dry) 0.0 0.0 0.0 0.0
gxfdscl 0.0000 0.0000 0.0000 0.00G0
Filterable Particklate Entission Rate

1o/ he 0.00 £.00 0.00 Q.00
Condensible Particulate Coacentration

1h/1000 Ib {wet) ¢.002 0.001 0.001 0.004
[6/1000 [b {dry) 0.002 0.001 Q.00! 0.001
mg/dscen (dry) 23 L3 Lo L5
grfdsef 00010 0.0006 0.0004 0.0007
Condensible Particulade Emission Rate

I/ hr 2.69 1.59 1.37 1.81
Total Particulate Concentration

16/1000 lb {wet) 0.002 G.001 0.001 0.001
1b/1000 1b (dry) 0.002 0.001 0.001 0.001
mg/dsem (dry) 23 13 1.0 1.5
guidscl 0.0010 0.0006 0.0044 {.0007
Total Particulate Emission Rate

b/ he 2.7 1.6 1.2 1.8
Ib/ Ton: of steel 0.03 0.62 0.02 0.02
Tatal LMF Particulate Emission Rate

Ib/ hr 12 2.0 19 1.7
1b/ Ton of steel 0.0% 0.02 0.03 0.02
Tatal EAF -+ LMF Combined Particulate Emission Ratc

b/ hr 39 36 30 35
ib/ Ton of steel 0.35 0.04 0.05 .05

Rev. 140
3-20-13 BC



LK Particulate Matter {PVL, ;) Detailed Emission Test Resulis Summary

Table &

Company Gerdnu Steet

Sovrce Designation LMF

Test Date 10/26/2016 10/20/2016 10212016

Meter/Nozzle Information Run 1 Run 2 Run 3 Average
Meter Temperature T (F) 67.5 68.5 68.3 £8.1
Meter Pressure - Pm: (in. Hg) 283 293 253 293
Measured Sample Volume {Vin) 1319 983 103.8 1013
Sample Volume (Vm-Std £13) 9.5 95.7 101.1 9B.8
Samnple Volume (Vm-Std m3) 2.82 271 2.86 2.80
Cendensate Volume (Yw-std) 1.64% 1.735 1.306 1.56%
Gas Density (Ps(std} [bs/ft3) {wet) 0.0741 00740 0.0742 0.0741
Gas Density (Ps{std) [bs/ft3) {dry}) 0.0745 00745 0.0745 0.0745
Total weight of sampled gas (m g 1bs) {wet) 7.49 7.22 7.59 743
Total weight of sampled gas (m g Ibs) (dry) 74z 113 7.53 736
Nozzle Size - An{sq. ft.) 0.000t01 0.000101 0.000104 0.000:01
Isokinetic Variation - [ 93.4 9.6 21.0 91.7
Stack Data

Average Stack Temperature - Ts (F) 108.5 1096 109.6 109.2
Molecular Weight Stack Gas- dry (Md} 28.8 28.8 28.8 288
Molecutar Weight Stack Gas-wet (Ms) 287 28.6 28.7 287
Stack Gas Specific Gravity (Gs) 099G 0.989 0.991 0.990
Percent Moisluce (Bws) 1.62 1.78 1.28 1.56
Water Yapor Volume (fraction) 00162 0.0178 0128 0.0156
Pressure - Ps ("Hg) 292 292 29.1 29.1
Averape Stack Velocity -Vs (fi/sec) 771 78.8 788 182
Arca of Stack (ft2) 66.0 66.0 £6.0 66.0
Production Data

“'on of steel per hour 86.28 86.74 58.7% 7724
Exhaust Gas Flovrate

TFlowrate ﬂj(.'\t‘,l'ua]] 303,09 311,899 31,762 309,580
Flowrate ft' (Standard Wet) 276,088 281,708 281,204 279,697
Flowrate fi* (Standard Dry) 271,609 276,692 277,706 275,336
Flowrate m” (standard dry) 7,691 7,835 7,864 7,797
‘Total Particulate Weights (mg)

Tatal Mozzle/Probe/Filter 0.2 1.2 0.0 0.5
Organic Condensible Particulate Lo 14 1.5 1.3
fnorganic Condensible Particulate 4.2 4.6 56 48
Condensible Blank Comrection 20 20 20 2.0
Total Condensible Particulate 32 4.0 5.4 4.1
Total Filterable and Condensible Partjculate 34 5.2 51 46
Filierable Pasticulate Concentration

15/1604 il (wet) 0.000 0.000 £.000 0.000

1o/1G06 th (dry) 0.060 0.000 0,000 0.000
ma/dsem (dry) al 0.4 090 0.2
gr/dscf 0.0000 0.0002 0.0080 0,0001
Tilterable Particulate Emission Hate

b/ hr 01 0.5 06 0.2
Condensible Particalate Conceatration

1671000 b (wet) 0.00] 0.001 0.001 Q.00)

1b/1000 1b (dry) 0.00) 0.001 0.001 €.001
mg/dsem (dry) 1.1 1.5 1.8 LS
or/dscf 0.0005 0.0006 0.0008 §.0006
Condensible Particalate Emission Rate

It/ he 1.2 1.5 1.9 1.5
‘Total Particulate Concentration

1641080 1b (wet) 0.801 0.002 2.001 0.001

16/1000 1b (dry) 0.001 0.002 0.001 0.00
mu/dsem (dry} 1.2 1.5 1.8 1.6
lgrfdscf 0.0005 0.0008 3.0008 0.0007
‘Total Particulnie Emission Rate

Ib/ hr L2 20 1.9 1.7
Ib/ Ton of stecl 0.01 0.02 0.03 0.02
Total EAF Particulate Emission Rite

Eb/ he 27 1.6 1.2 1.8

ib/ Tan of steel 0.03 0.02 0.02 0.02
Total EAT + LMF Combined Particulate Emission Rate

To/ hr 39 36 3.0 35

I/ Ton of steel .05 0.04 0.05 0.05

Rev. 4.0
3-20-15 BC



ELMF Particolate Matter (PM,o) Detailed Emission Test Results Summary

Table 7

Company Gerdau Steel

Seurce Designation LMF

Test Date £0/20/2016 10/20/2016 1072172016

Meter/Nozzle Informati Run | Rua 2 Run 2 Average
Meter Temperature Tm (1) 67.3 68.5 683 68.1
Meter Pressure - Pm (in. 11g) 293 29.3 293 293
Measured Sampls Volume (Vm) 181.9 98.3 103.8 1013
Sample Volume {Vm-§td t3) 99.5 95.7 101.1 9.8
Sample Volume (Vm-Std m3) 2.82 271 286 2.80
Condensante Volume (Viy-sid) 1641 1735 1.306 t.561
Gas Density (Ps(std) Ibs/13) (wet) 0,0741 0.0740 0.0742 G.0741
Gas Density {Ps(std) 1bs/3) (dry) 0.0745 0.0745 0.0745 0.0745
Total weight of sampled gas (m g Tbs) {wet) 149 122 7.59 743
Total weight of sampled gas (m g Ibs) {dry) 742 1.13 7.53 7.36
MNozzle Size - An (sq. &) 0.000101 0.000101 6.000101 0.000101
isokinetic Variation - [ 93.4 90.6 91.0 91.7
Stack Data

Average Stack Temperature - Ts (F) 108.5 109.6 109.6 109.2
Molecular Weight Stack Gas- dry (Md) 28.8 28.8 28.8 28.8
Molecular Weight Stack Gas-wet (Ms) 287 28.6 28.7 28.7
Stack Gas Specific Gravity (Gs) 0.995 0,989 0.99F 0.990
Percent Moisture (Bws) 162 1,78 128 1.56
Water Vapor Yelume (fraction) 0.0162 G.0178 0.0128 0.0L36
Pressure - Ps ("Hg) 292 292 29.1 29.1
Average Stack Velocity - Vs (fi/sec) 771 78.8 78.8 78.2
Area of Stack (fi2) 66.0 66.0 66.0 66,0
Exhaust Gas Flowrate

Flowrate f*(Actual} 305,096 311,899 311,762 309,586
Flowrate A (Standard Wet) 276,088 288,708 281,294 279,697
Flowrate fi* (Standard Dry) 271,609 276,692 271,706 275,336
Flowrate m® (standard dry) 7,691 7,835 7,864 7,797
Total Particulate Weights (mg)

Total Nozzle/Probe/Fifter 1.0 1.5 0.0 0.8
Organic Condensible Particulate 1.0 14 15 13
Inorganic Condensibie Particulate 4.2 4.6 5.6 48
Condensibie Blank Correction 2.0 2.0 2.0 2.0
Total Condensible Particulate 32 4.0 5.1 4.1
Total Filterable and Condensibie Particulate 4.2 55 51 4.9
Filterable Particulate Concenfration

1h/1000 1b (wet) 0.000 0.000 0.000 0.000
1b/1004 1o (dey) 0.000 0.600 0.000 0.000
mg/dscm {dry) 0.4 0.6 0.0 03
gridscf 0.0002 0.0002 40000 0.0001
Tilterable Particalate Emission Rate

1b/ he 0.36 0.58 0.00 0.31
Condensible Particulate Concentration

10/1000 1o (wet} 0.001 0.601 0.001 0.001

Ib/1004 1 (dry) 0.601 0.001 0.001 0.001
mygy/dsem (dry) 1.1 1.5 1.8 Ls
gr/dsct 4.0005 0.0086 0.0008 0.0006
Condensible Particulate Entission Rate

ib/ he 1.14 1.54 E.80 1.52
Total Particulate Concenfration

161600 1b (wet} 0.001 0.002 0.001 0.001

161000 1b (dey) 0.001 0.002 0.601 G.001
mg/dsem (dry) 1.5 2.0 18 18

fdscf 0.0007 0.0009 0.0008 0.0008

ﬁ“Loml Particulate Emission Rate
[0/ b 1.52 211 1.86 1.83
Total KAF Particulate Emission Rate

b/ hr 287 1.59 1.45 197
Tota] EAF + LMF Combined Particulate Emission Rafe

ib/ hr 4.40 3.70 3.31 3.8¢

Rev. 14.0
3-20-15 BC



Table 8
EAF VOC Detailed Emission Test Results
Gerdau Steel
Meonroe, Michigan
BTEC Project No. 16-4925.00
Sampling Dates: 10/20/2016

Parameter Run 1 Run 2 Run 3 Average

Test Run Date 10/20/2016 |+ 10/20/2016 | 10/20/2016
Test Run Time 19:41-20:41 | 20:55-21:55 | 22:27-23:27
Qutlet Flowrate {scfim)* 326,965 326,965 326,965 326,965
Production (Ton of steel/hour) 8247 82.47 82.47 82.47

YOC Correction
Outlet VOC Concentration (ppmv as propane) 20 24 2.6 24
Outlet Methane Concentration {ppmv as methane) 6.6 6.3 6.0 6.3 Co -0.56 -0.86 -0.90
Outlet VOC Concentration (ppmv, corrected as per USEPA 7E) 2.6 32 35 31 Cma 29.9 299 9.9
Cutlet Methane Concentration (ppmv, corrected as per USEPA 7E) 6.5 6.3 6.1 6.3 Cm 26.57]  29.16] 28.85
Cutlet VOC Concentration (ppmv propane, -Methane) 0.0 0.0 0.0 0.0
Qutlet VOC Concentratien (ppmv propane, -Methane, corrected as per USEPA 7E) 0.0 0.5 0.9 0.5
VOC Emission Rate as Propane (Ib/hr) (-Methane) 0.0 0.0 0.0 0.0
VOC Emission Rate as Propane(lb/hr) (-Methane) (corrected as per USEPA 7E) 0.0 12 2.0 1.1 Methane Correction
VOC Emission Rate as Propane(Ib/ton of steel) (-Methane) (corrected as per USEPA 7E) 0.00 0.01 0.02 0.01

Co 0.14 0.10 0.04
LMF VOC Emission Rate as Propane(lb/hr) 0.3 0.7 0.7 0.6 Cma 29.9 299 299
LMF VOC Emission Rate as Propane(lb/ton of steel) 0.00 0.01 0.01 0.01 Cm 29.59 29.27 29,24
EAF + LMF Combined VOC Emission Rate as Propane(lb/hr) 0.3 1.8 2.8 1.6
EAF + LMF Combined YOC Emission Rate as Propane(Ib/ton of steel) 0.00 0,02 0.03 0.02
*=TJsed the average from all 3 runs for M201A/202 to caleulate the scfin
gelin = standard cubic feet per minute
dsofm = dry standard cubic feet per minute
ppiv = parts per million on a volume-to«volume basis
Ib/hr = pounds per hour
MW = molecular weight (C;H; = 44.10)
24,14 = molar volume of air at standard conditions (70°F, 29.92" Hg)
3531 =8 permt
453600 =mg per Ib
Response factor obtained from introducing propane into methane analyzer: 2.33
Equations
Ih/hr = ppmyv * MW/24.14 * 1/35 31 * 1/453,600 * sefm ™ 60 for VOC
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Table 9
LMF VOC Emission Rates
Gerdan Steel
Monroe, Michigan
BTEC Project No. 16-4925.00
Sampling Dates: 10/20/2016

Parameter Run 1 Run 2 Run 3 Average

Test Run Date 10/20/2016 | 10/20/2016 | 10/20/2016
Test Run Time 10:27-11:27 | 12:02-13:02 | 13:39.14:39
Qutlet Flowrate (scfi)* 278,236 278236 278,236 218,236
Production (Ton of steel/hour) 86.28 86.28 86.28 86.28

VOC Correction
Qutlet VOC Concentration (ppmy as propane) 2.5 38 4.5 3.6
Qutlet Methane Concentration {ppmv as methane) 52 7.8 9.4 7.5 Co -0.03 -0.06 <0.12
Outlet VOC Concentration (ppmv, comrected as per USEPA 7E) 2.5 39 47 3.7 Cma 209 29.9 29.9
Outlet Methane Concentration (ppmyv, corrected as per USEPA 7E) 5.2 7.9 9.6 7.6 Cm 29.98] 2870| 29.57
Outlet VOC Concentration (ppmv propane, -Methane) 0.2 0.3 0.3 0.3
Outlet VOC Concentration (ppmv propane, -Methane, comrected as per USEPA 7E) 0.2 0.4 0.4 0.3
VOC Emission Rate as Propane (1b/hr} (-Methane) 0.3 0.6 0.6 0.5
VOC Emissicn Rate as Propane(lb/hr) (-Methane) (corrected as per USEPA 7E) 0.3 0.7 0.7 0.6 Methane Correction
VOC Emission Rate as Propane(lb/ton of steel) {-Methane) {corrected as per USEPA 7E) 0.00 0.01 0.0 0.01

Co -0.05 -0.07 -0.15
EAF VOC Emission Rate as Propane(lb/hr) 0.0 1.2 2.0 1.1 Cma 299 29.9 25.9
EAF VOC Emission Rate as Propane(lb/ton of steel) 0.00 0.01 0.02 0.01 Cm 29.89 20,62 2971
EAF + LMF Combined VOC Emission Rate as Propane(Ib/hr) 03 1.8 1.8 1.6
EAF + LMF Combined VOC Emission Rate as Propane(Ib/fon of steel) 0.00 0,02 0.03 0.02
*=[Jsed the average from all 3 nins for M201A/202 to calculate the sefm
sefm = standard cubic faet per minute
dscfm = dry standard cubic feet per minute
ppmv = parts per million on a volume-to-volume basis
Ib/hr = pounds per hour
MW = molecular weight (CO = 28.01, NCx = 48.01, 50, = 64.05, C;H, = 44.10, carbon = 12.01)
24,14 = molar velume of air at standard conditions (70°F, 29,92" Hg)
3531 = perm’®
453600 = mg per Ib
Response factor obtained from introducing propane into methane analyzer: 223
Lquations
Ib/he = ppmv * MW/24.14 * 1/35,31 * 1/453 600 * scfin* 60 for VOC
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