McWane Ductile = Utah
PO Box 1219

|R°N STRONG 2550 South Industrial Parkway
McWANE | Provo, Utah 84601
DUCTILE 801.373.6910

VIA E-MAIL: jjenks@utah.gov
July 27,2017

Mr. John Jenks

Environmental Engineer Documenl Dale: 07/27/2017
Utah Division of Air Quality

195 North 1950 West ) l III l
Salt Lake City, UT 84114-4810 DAQ-2017-011663

RE: UDAQ BACM Analysis Follow Up
Dear Mr. Jenks:

McWane Ductile’s facility located in Provo, Utah (MDU) submitted a Best Available Control
Measures/Technology (BACM/BACT) Analysis for the Utah Division of Air Quality (UDAQ) PMz; Serious
Nonattainment State Implementation Plan (SIP) on April 30, 2017 (Original BACM Analysis). This letter
addresses the comments MDU received from you on June 29, 2017. This letter is meant to supplement the
Original BACM Analysis. Therefore, topics may be introduced or briefly discussed, but rely on the information
provided in the original submission. The letter includes the following sections in an effort to address areas of
concern:

Summary of BACT and MSM commitments including date;

Emission limitations and monitoring requirements to show compliance with daily limits;
Update to cost analysis as necessary; and

Review of MSM determinations.

VVVYvV

The UDAQ must complete the SIP process by the end of July 2017 so it can be reviewed and approved for public
comment by the Air Quality Board (AQB) in September 2017 and finalized in December 2017 for submittal to
the Environmental Protection Agency (EPA) by December 31, 2017.1n a continued effort to collaborate to
improve the air quality of the Salt Lake City Basin and ensure economic growth, MDU expects that UDAQ will
provide notification prior to including any limitations or requirements in the SIP. Additionally, notification
indicating requirements when the air quality board approves the SIP.

SUMMARY OF BACM DETERMINATIONS

MDU previously evaluated BACT and MSM in the Original BACM Analysis for direct PMz 5 and PM; 5 precursors
(sulfur dioxide (SOz2), nitrogen oxides (NOx), volatile organic compounds (VOCs), and ammonia (NHs3)). Table 1
summarizes processes that may be changing control technology or limitations as a result of this review.

Specific BACT and MSM commitments for particulate matter are only applied to the filterable portion of PMzs.
Condensable PM; s fractions are represented with the other precursor controls. The commitment date indicates
that by the end of the listed year, MDU will be able to install the proposed update for BACT or MSM as applicable.
Processes that remain unchanged from its current installation and practice have not been included in Table 1.
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RE: UDAQ BACM Analysis Follow Up
Dear Mr. Jenks:

McWane Ductile’s facility located in Provo, Utah (MDU) submitted a Best Available Control
Measures/Technology (BACM/BACT) Analysis for the Utah Division of Air Quality (UDAQ) PMz s Serious
Nonattainment State Implementation Plan (SIP) on April 30, 2017 (Original BACM Analysis). This letter
addresses the comments MDU received from you on June 29, 2017. This letter is meant to supplement the
Original BACM Analysis. Therefore, topics may be introduced or briefly discussed, but rely on the information
provided in the original submission. The letter includes the following sections in an effort to address areas of
concern:

# Summary of BACT and MSM commitments including date;

» Emission limitations and monitoring requirements to show compliance with daily limits;
# Update to cost analysis as necessary; and

#» Review of MSM determinations.

The UDAQ must complete the SIP process by the end of July 2017 so it can be reviewed and approved for public
comment by the Air Quality Board (AQB) in September 2017 and finalized in December 2017 for submittal to
the Environmental Protection Agency (EPA) by December 31, 2017.1n a continued effort to collaborate to
improve the air quality of the Salt Lake City Basin and ensure economic growth, MDU expects that UDAQ will
provide notification prior to including any limitations or requirements in the SIP. Additionally, notification
indicating requirements when the air quality board approves the SIP.

SUMMARY OF BACM DETERMINATIONS

MDU previously evaluated BACT and MSM in the Original BACM Analysis for direct PM25 and PM» 5 precursors
(sulfur dioxide (SO2), nitrogen oxides (NOx), volatile organic compounds (VOCs), and ammonia (NHz3)). Table 1
summarizes processes that may be changing control technology or limitations as a result of this review.

Specific BACT and MSM commitments for particulate matter are only applied to the filterable portion of PMs.
Condensable PM; 5 fractions are represented with the other precursor controls. The commitment date indicates
that by the end of the listed year, MDU will be able to install the proposed update for BACT or MSM as applicable.
Processes that remain unchanged from its current installation and practice have not been included in Table 1.
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Table 1. BACT/MSM Commitments

Process Commitment
1
Description Subgroup Pollutant Date 2
Desulfurization Existing Update baghouse
Unit and _ Current baghouse. limitation.
Inoculation ) PM25 Filerabie (0.01 gr filterable (0.005 gr filterable 2023
Treatment PMzs/dscf) PMzs/dscf)
Existing .
Subject to R307-309-4 Ins“ﬂ?t}‘l‘:fl‘lso; new
Welding - PM2 5 Filterable through 6. Best & : 2023
management practices (Capture and
agement prac Control 99%)
to minimize emissions.
Installation of new MSM is equivalent
Pipe Cleaning - PM2 5 Filterable baghouse. to BZCT 2018
(99.9% control) '
Existing .
Specialty Lining | PMzsritterable | Utilizing HVLP3 spray Ir}stall.atlon of dry 2023
filtration system.
system and roller.
Coating _ Existing
Operation Utilizing an airless - .
. ' spray gun. nstallation of dry
Pole Coating PM2.5 Fterable Transfer efficiency filtration system. 2023
equivalent to HVLP
spray system.
Fuel Storace Existing Installation of
. g Gasoline Tank VOC 1,000 gallon, fixed roof | pressure/vacuum 2018
Tank Emissions
storage tank. valve.
PMzs
Diesel-Fired NOx Replace emergency MSM is equivalent
Emergency DeLavaud 0 generator. to BACT 2017
Generator z (Tier 3) '
vocC

1. The control technologies described for BACT and MSM are only expected to control filterable particulate.
2. By December 31 of listed year.
3. HVLP - High Volume Low Pressure

BACT LIMITS AND MONITORING

The following table is meant as an expansion from the original Table 5-1 provided in the Original BACM
Analysis. Based on comments, MDU has tied 24 hour or daily emission limitations to monitoring conditions in
order to ensure compliance on a daily basis. MDU contends that the current AO and Title V limits and monitoring
methodologies are sufficient to ensure compliance with daily requirements. Per UDAQ Permit DAQE-
AN107940032-16, Condition I1.B.1.c.iii, sand coating, special lining operations, and core making are limited to 18
hours per day. Emissions presented in Table 2 assume continuous operation for 24 hours per day. MDU will
remain in compliance with both SIP and permit conditions, however, MDU is not comfortable including the 18
hour limit in the SIP. If any of the limitations or monitoring conditions within Table 2 are included within the
SIP, MDU would like to be notified prior to finalization and air quality board approval of the SIP.
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Emission Source

Pollutant

Hourly Emissions

Table 2. List of 24-Hour Emission Limitations and Surrogate Monitoring Conditions

24-Hour Emissions

Surrogate Monitoring Condition

Surrogate Monitoring Limit

Comments

(Ib/hr)

(Ib/day) °

baghouse

Transfer baghouse on a daily basis

PM, 5 (Filt. + Cond.) 10.6 255 Moni ial th h 85 tons of iron melted per hour
NOy 33.0 792 onitor raw material throughput
Cupola SO, 19.6 469 Visibl - toring f Complete visible emissions survey to
VOC = o5 143 bmh e emissions monitoring from detect emissions from Cupola baghouse | Throughput to the desulfurization unit, charge handling equipment
NH =3 3 aghouse on a daily basis and casting equipment is dependent on throughput to the cupola. As
3 - such, emissions from affected equipment is directly related to
' 85 tons of iron melted per hour at Cupola |throughput of cupola.
PM; 5 (Filt. + Cond.) 6.15 147.7 Monitor raw material throughput to Cupola
Desulfurization Unit and Complete visible emissions survey to Throughput limit to Cupola per UDAQ Permit DAQE-AN107940032-16,
Inoculation Treatment Visible emissions monitoring from detect emissions from Desulfurization Condition ILB.1.c.i and Title V Operating Permit #4900017003,
VOC 0.47 11.2 baghouse Unit and Inoculation treatment baghouse |Condition ILB.2.e.
on a daily basis
Visible emissions are limited to 10% from the baghouse per UDAQ
Charge Handling Permit DAQE-AN107940032-16, Condition I1.B.1.d.i and Title V
(Material Handling and PM, s (Filt. + Cond.) 5.95 143 Monitor raw material throughput to Cupola |85 tons of iron melted per hour Operating Permit #4900017003, Condition ILB.2.f. Visible emissions
Fugitive Particulate) are directly related to particulate matter emissions.
PM, 5 (Filt. + Cond.) 2.30 55.1
Casting Operation VOC 2.72 65.3 Monitor raw material throughput to Cupola |85 tons of iron melted per hour
NH; 0.68 16.3
PM, 5 (Filt. + Cond.) 1.27 30.6
. L . , . Heat input limit per UDAQ Permit DAQE-AN107940032-16, Condition
NO 3.41 81.9 .
Annealing Oven X Limit natural gas consumption in annealing |63.29 MMBtu/hr maximum heat input to I1.B.1.c.viii and Title V Operating Permit #4900017003, Condition
SO, 0.041 0.98 ovens annealing ovens ILB4b
vocC 0.38 9.01
Seal Coat Removal Track material usage for seal coat removal |Limit the seal coat removed in the UDAQ l?ermlt DA.QE_AN107940032_16f Qondltlon H..B.l.C.Vll and.Tltle v
. SO, 0.33 7.87 , Operating Permit #4900017003, Condition I1.B.4.a includes a daily
(Annealing Oven) removal annealing oven to 15.9 lbs/day. o . .
limit for seal coat removal in the annealing oven.
PM, ; (Filt. + Cond.) 0.081 1.94
Finish Heaters NOy 0.0061 0.15 Limit natural gas consumption in finish ;vl\\//IOBilllO/}l;/i‘l\flEg:E{?:n};f(?:jlijna}rllgairils Zu(t) to Heat input limit per UDAQ Permit DAQE-AN107940032-16, Condition
S0, 0.0036 0.087 heaters annealing ovens p I1.A.9 and Title V Operating Permit #4900017003, Condition II.A.8.
vocC 0.033 0.80
Visible emissions are limited to 15% from all sources per UDAQ Permit
] ] o o o Limit visible emissions to 15% opacity DAQE-AN107940032-16, Condition I1.B.1.d.ii and Title V Operating
Welding PM; 5 (Filt. + Cond.) 0.82 19.6 Visible emissions monitoring ; ; Permit #4900017003, Condition II.B.1.e. Visible emissions are directl
during welding process y
related to particulate matter emissions.
Material Handling and Fugitive dust control plan as required by UDAQ Permit DAQE-
Fugitive Particu?ate PM, 5 (Filt. + Cond.) 5.03 121 Follow Fugitive Dust Control Plan Follow Fugitive Dust Control Plan AN107940032-16, Condition I1.B.1.e and Title V Operating Permit
& #4900017003, Condition II.B.1.c.
Comblete visible emissions survey to Visible emissions are limited to 10% from the baghouse per UDAQ
Pine Cl . 4 PM, 5 (Filt. + Cond.) 0.88 212 Visible emissions monitoring from deteft emissions from Pipe Cleani};l Permit DAQE-AN107940032-16, Condition II.B.1.d.i and Title V
tpe Lieaning 23 ' ' ' ’ baghouse bashouse on a dail basisp & Operating Permit #4900017003, Condition II.B.2.f. Visible emissions
5 y are directly related to particulate matter emissions.
Comblete visible emissions survey to Visible emissions are limited to 10% from the baghouse per UDAQ
Specialty Lining Shotblast |  PMye (Filt. + Cond) 048 1143 Visible emissions monitoring from deteft e > |Permit DAQE-AN107940032-16, Condition ILB.1.d.i and Title V
P Y g 23 ' ' ' ' baghouse P . v . & Operating Permit #4900017003, Condition I1.B.2.f. Visible emissions
Shotblast baghouse on a daily basis . . o
are directly related to particulate matter emissions.
Complete visible emissions survey to Visible emissions are limited to 10% from the baghouse per UDAQ
Shell Core Sand Transfer PM, 5 (Filt. + Cond.) 263 631 Visible emissions monitoring from detect emissions from Shell Core Sand Permit DAQE-AN107940032-16, Condition I.B.1.d.i and Title V

Operating Permit #4900017003, Condition II.B.2.f. Visible emissions
are directly related to particulate matter emissions.
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Emission Source

Pollutant

Hourly Emissions

Table 2. List of 24-Hour Emission Limitations and Surrogate Monitoring Conditions

24-Hour Emissions

Surrogate Monitoring Condition

Surrogate Monitoring Limit

Comments

(Ib/hr)

(Ib/day) °

Sand throughput is limited per UDAQ Permit DAQE-AN107940032-16,

PM; 5 (Filt. + Cond.) 0.26 6.25 . . . Condition I.B.1.c.iv based on the discontinued sand coating operation.
. . Limit sand usage in shell core making . . . . . o
Shell Core Making Sand usage limitation ) Therefore, the limit provided here is meant as an interim lower limit
operations to 59.5 tons per day i . . . o
vVoC 5.60 134 until McWane Ductile determines the potential emissions and sand
usage with the updated processes.
o o o o o o ] Visible emissions are limited to 15% from all sources per UDAQ
PM, < (Filt. + Cond.) 210 50 YlSlbl? emissions monitoring from dry L1m.1t VlSlbl.e emissions to 15% opacity |p. mit DAQE-AN107940032-16, Condition IL.B.1.d.ii and Title V
filtration system during coating operations Operating Permit #4900017003, Condition I1.B.1.e. Visible
emissions are directly related to particulate matter emissions.
. . Current SIP Limitation (Section IX, Part H.13.c.i) finishing paint line
Pipe Coating Do . L
o . . VOC's limited to 1 ton/day. Plant-wide emissions of VOC are
Limit the painting operations by VOC . . .
Track material usage and VOC content of |content, usage, or number of hours limited to 140.85 tons per rolling 12-month period per UDAQ
vocC 74 2,000 ) & en’ Usage, of ) Permit DAQE-AN107940032-16, Condition IL.B.1.f, with
material applied so emissions remain less than . . . . . o
2000 Ibs/da calculations and tracking requirements outlined in Condition
y I1.B.1,j. Additionally, the Title V Operating Permit #4900017003,
Condition I1.B.12.a also provides the same limitation.
o o o o o . ] Visible emissions are limited to 15% from all sources per UDAQ
PM, 5 (Filt. + Cond.) 0.10 ) YlSlbl.e emissions monitoring from dry le.lt v151bl(.e emlssmn.s to 15% opacity Permit DAQE-AN107940032-16, Condition I1.B.1.d.ii and Title V
filtration system during coating operations Operating Permit #4900017003, Condition ILB.L.e. Visible
emissions are directly related to particulate matter emissions.
Specialty Lining Coating Plant-wide emissions of VOC are limited to 140.85 tons per rolling
Limit the painting operations by VOC  [12-month period per UDAQ Permit DAQE-AN107940032-16,
voc 75 1800 Track material usage and VOC content of |content, usage, or number of hours Condition II.B.1.f, with calculations and tracking requirements
’ material applied so emissions remain less than |outlined in Condition II.B.1.j. Additionally, the Title V Operating
1,800 Ibs/day Permit #4900017003, Condition I.B.12.a also provides the same
limitation.
o o o o o . | Visible emissions are limited to 15% from all sources per UDAQ
PM, s (Filt. + Cond.) 6.25 150 Visible emissions monitoring from dry | Limit visible emissions to 15% opacity |permit pAQE-AN107940032-16, Condition ILB.1.d.ii and Title V
filtration system during coating operations Operating Permit #4900017003, Condition ILB.1.e. Visible
emissions are directly related to particulate matter emissions.
Pole Coating Plant-wide emissions of VOC are limited to 140.85 tons per rolling
Limit the painting operations by VOC  [12-month period per UDAQ Permit DAQE-AN107940032-16,
Track material usage and VOC content of |content, usage, or number of hours Condition II.B.1.f, with calculations and tracking requirements
vocC 0.40 10 . . . . . . . . o . .
material applied so emissions remain less than |outlined in Condition I1.B.1.j. Additionally, the Title V Operating
10 Ibs/day Permit #4900017003, Condition I1.B.12.a also provides the same
limitation.
Visible emissions monitorine from Complete visible emissions survey to Visible emissions are limited to 10% from the baghouse per UDAQ
Zinc Coating PM, 5 (Filt. + Cond.) 0.70 16.8 bashouse & detect emissions from coating operations [Permit DAQE-AN107940032-16, Condition I1.B.1.d.i. Visible emissions
& on a daily basis are directly related to particulate matter emissions.
PM, 5 (Filt. + Cond.) 0.84 20.2 Operate engine according to manufacture [Operate engine according to manufacture
Diesel Fired DeLavaud NOy 11.8 283 specifications and complete specifications and complete Federal regulations limit the hours of operation and require records of
Emergency Generator > SO, 0.78 18.7 inspections/replacements according to inspections/replacements according to maintenance to ensure the engines remain within limitations.
VOC 0.96 229 requirements in 40 CFR 63, Subpart ZZZZ |requirements in 40 CFR 63, Subpart ZZZZ
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Emission Source

Pollutant

Hourly Emissions
(Ib/hr)

Table 2. List of 24-Hour Emission Limitations and Surrogate Monitoring Conditions

24-Hour Emissions

Surrogate Monitoring Condition

Surrogate Monitoring Limit

Comments

(Ib/day) °

PM, s (Filt. + Cond.) 1.22 29.2 Operate engine according to manufacture [Operate engine according to manufacture
Diesel Fired Recuperator NOy 17.1 409 specifications and complete specifications and complete Federal regulations limit the hours of operation and require records of
Emergency Generator S0, 1.13 271 inspections/replacements according to inspections/replacements according to  |maintenance to ensure the engines remain within limitations.
VOC 138 33.2 requirements in 40 CFR 63, Subpart ZZZZ |requirements in 40 CFR 63, Subpart ZZZZ
PM, 5 (Filt. + Cond.) 4.97E-03 0.12 Operate engine according to manufacture |Operate engine according to manufacture
Natural Gas Fired NOx 2.03 48.7 .spec1f1c.at10ns and complete . §pec1f1c.atlons and complete . Federal regulations limit the hours of operation and require records of
Emergency Generators inspections/replacements according to inspections/replacements according to maintenance to ensure the engines remain within limitations
SO, 2.93E-04 0.01 requirements in 40 CFR 63, Subpart ZZZZ [requirements in 40 CFR 63, Subpart ZZZZ '
vocC 5 87E-02 1.41 and 40 CFR 60, Subpart JJ]], as applicable and 40 CFR 60, Subpart J]J]], as applicable
Limit the paintine operations by VOC Plant-wide emissions of VOC are limited to 140.85 tons per rolling 12-
VOC Fugitives . P §op y month period per UDAQ Permit DAQE-AN107940032-16, Condition
. . Track material usage and VOC content of content, usage, or number of hours . . . . . .
(Degreaser, Pipe Stenciling, voC 2.24 53.9 ) ) U ) [1.B.1.f, with calculations and tracking requirements outlined in
. . material applied so emissions remain less than g . . . . .
Pipe Stripping) 53.9 Ibs/da Condition I1.B.1.j. Additionally, the Title V Operating Permit
' y #4900017003, Condition II.B.12.a also provides the same limitation.
Tanks VOoC - 5.48
- - These units are considered insignificant activities as codified by R307-415-5e. Therefore, no further monitoring is required.
Cooling Towers PM, 5 (Filt. + Cond.) 0.60 14.3

1. Miscellaneous emission units with a combined total emission rate is less than 0.5 tpy of PM, 5 are not included in this review. All emissions occur inside of buildings. These operations include: (1) pipe cut off, (2) pipe grinding, (3) mold grinding, (4) mold blast, (5) mold flux fines repair, (6)
machine shop grinding, and (7) blackening.

2. The Sand Core Silo and the Sand Coating process are mentioned in the Title V permit, but are not evaluated in this document because the processes are no longer performed at MDU.
3. Per UDAQ Permit DAQE-AN107940032-16, Condition I1.B.1.c.iii, sand coating, special lining operations and core making are limited to 18 hours per day. Emissions here assume continuous operation for 24 hours per day because McWane Ductile does not want an 18 hr limit in the State
Implementation Plan (SIP), though are comfortable keeping it in the permit.
4. The pipe cleaning operation is currently controlled by a cyclone. McWane Ductile has committed to installing a baghouse by December 31, 2018 as part of BACT. The emission limitations shown here are for the current cyclone operation. Emissions for the updated control technology will be
evaluated at the time of permitting/installation.
5. The Diesel Fired DeLavaud Emergency Generator is currently a Tier 2 unit. McWane Ductile has committed to installing a Tier 3 emergency generator by December 31, 2017, as part of BACT. The emission limitations shown here are for the current emergency generator. Emissions for the
new emergency generator will be evaluated at the time of permitting/installation.






McWane Ductile Provo Facility - Page 6
July 27,2017

BACT COST ANALYSIS UPDATES

Emergency Generators

Currently the Recuperator Emergency Generator is comprised of a 550 horsepower (hp), Non-road
Compression-Ignition (NRCI) engine certified to Tier 2 emission standards. As part of this BACT analysis, a cost
analysis! was performed to replace the existing Recuperator Emergency Generator with a generator comprising
of a NRCI engine certified to Tier 3 emission standards. Utilizing Tier 2 emissions standards as the basis for
uncontrolled emissions and Tier 3 emission standards for controlled emissions, the emissions reduction of NOx
and non-methane hydrocarbons (NMHC) combined would be 0.11 tons per year (tpy). The estimated total
annual cost (i.e. capital investment, direct annual costs) of replacing the existing emergency generator would be
$26,751, which would result in $246,634 per ton of pollutant removed. Cost evaluation included in Attachment
1. As such, replacing the emergency generator would be considered economically infeasible.

Equipment That Requires New Cost Analysis

UDAQ requested a cost analysis be conducted on control technologies that could capture multiple pollutants for
an individual process. During an internal review, it was determined the only case in which overlapping
pollutants could be controlled by a single control technology would be the exhaust of the annealing oven. A wet
scrubber could be used to remove both SOz and PM; 5, however doing so is technically infeasible. Explanations of
technical infeasibility are as follows:

» PMgys
e According to EPA’s Air Pollution Control Technology Fact Sheet for Wet, Spray Dry, and Dry
Scrubbers, wet scrubbers require an inlet gas temperature of 700 degrees Fahrenheit or less. Due to
the exhaust temperature of the Annealing Oven being 1,700 degrees Fahrenheit, this control
technology is considered infeasible.
> SO
e Post-combustion devices such as wet scrubbers are typically installed on coal-fired power plants
that burn fuels with much higher sulfur contents. The SOz concentrations in the natural gas
combustion exhaust gases from the annealing oven is too low for scrubbing technologies to work
effectively or to be technically feasible and cost effective. These control technologies require much
higher sulfur concentrations in the exhaust gases to be feasible as a control technology. Thus, post-
combustion SO> control devices, such as wet and dry scrubbing have not been achieved in practice
on natural gas furnaces. Thus, this control technology is considered infeasible.

Due to a wet scrubber being technically infeasible to control emissions of PMsand SO; from the annealing oven,
a cost analysis was not developed for this technology.

MSM TECHNICAL REVIEW

A full description of each process/emission unit has been included in MDU’s Original BACM Analysis submittal.
Reference to steps within the BACT (5 step process) review also refer to the Original BACM Analysis. Brief
descriptions of control technologies are included for reference.

1 Based on a 15 Year Equipment Life Expectancy.
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Cupola

The purpose of the Cupola is to melt raw materials, such as scrap metal, to produce cast iron. The cupolais a
large, hollow, vertical cylinder of steel with refractory lining in the melt zone area. The cupola is blasted with
heated air (1,000 degrees Fahrenheit) at varying rates (10,000 to 22,000 cubic feet per minute) to control the
melt rate. The sides of the cupola are water cooled to protect the cupola from internal temperatures of
approximately 5,000 degrees Fahrenheit. Exhaust gases from the cupola are collected and passed through the
recuperator and then a baghouse.

Cupola PM;.s Most Stringent Measures

For the Cupola PM32 5 emissions, baghouse filtration is selected as the control technology meeting BACT and
MSM. Other technologies considered included electrostatic precipitation (ESP), wet scrubbing, and a high
efficiency cyclone. While these technologies are feasible, the facility is currently employing the technology with
the highest control efficiency, a baghouse. Therefore, MSM is identical to BACT.

Cupola NOx Most Stringent Measures

MSM for NOx emissions from the Cupola is a combination of good combustion practices, low NOx burner (LNB),
and natural gas use at the afterburners. Other technologies considered include selective catalytic reduction
(SCR) and urea injection selective non-catalytic reduction (SNCR). As discussed in Step 2 of the BACT
determination in the Original BACM Analysis, an experimental Approval Order allowed MDU to test a urea
injection SNCR system on the cupola. Testing occurred during the latter half of 2005 and demonstrated that NOx
reductions were extremely variable even at high injection rates. Achieved efficiency was highly variable at
approximately 23% when the anticipated efficiency had been 80%. SCR was eliminated from further
consideration due to the high cost of implementation (roughly $41,564 per ton of NOx removed). Additionally,
no known facility from search of EPA’s RBLC, BAAQMD rules and database, SJVAPCD rules and database, and
SCAQMD rules and database has used an SCR or SNCR on a cupola.

Short term NOx emissions from the Cupola are currently limited in condition II.B.2.b of the Title V Operating
Permit #4900017003 approved by the Director. MSM is identical to BACT for Cupola NOx emissions.

Cupola SO, Most Stringent Measures

MSM is identical to BACT - SO limitation emission limitation controlled by fuel and iron inputs. While there are
similar facilities using lime scrubbers or dry alkaline injection scrubbers, the limitation for these facilities is 0.22
pounds of SO per ton. The additional emission reduction for MDU by adding a lime scrubber to the cupola
would be minor because the facility is currently achieving less than 0.23 pounds of SO per ton. Condition I1.B.2.d
of the Title V Operating Permit #4900017003 limits emissions of SO, to 0.23 pounds per ton.

Cupola VOC Most Stringent Measures

MSM is the same technology as BACT - existing afterburner design with natural gas and good combustion
practices. Afterburner, regenerative thermal oxidation (RTO), catalytic oxidation (CatOx), Recuperative Thermal
Oxidizer (RCTO), combustion practices, and natural gas usage technologies were evaluated in Step 2 of the
Original BACM Analysis. RTO was eliminated as a viable control technology due to the requirement to increase
the exhaust temperature and the addition of PM3 5, NOx, VOC, and SO, emissions resulting from combustion in
the RTO and heating of the exhaust. CatOx was eliminated due to the potential for inadequate residence time,
potentially fouling the catalyst due to the presence of sulfur, and inadequate exhaust temperatures. RCTO was
eliminated due additional fuel costs, increased natural gas consumption, and an increase in PM; 5 and precursor
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emissions. Additionally, for all of the technologies, RTO, CatOx, and RCTO, if they were placed upstream of the
baghouse, fouling would be expected due to the dust and/or sulfur in the flue gas. As all other control
technologies have been eliminated, MSM is the same technology as BACT - existing afterburner design with
natural gas and good combustion practices.

Desulfurization Unit and Inoculation Treatment

The desulfurization unit is used to control the sulfur content of iron produced. High levels of sulfur can change
the iron product properties undesirably, (e.g., by increasing brittleness). Lime is added to the molten iron to
reduce sulfur content as it flows from the cupola to the ladle. The desulfurization process generates emissions of
PM as solids are volatilized when lime is added to the molten metal bath.

Desulfurization Unit and Inoculation Treatment PM» s Most Stringent Measures

For control of particulate, a cyclone, wet scrubber, ESP, and baghouse were considered. The Desulfurization Unit
and Inoculation Treatment is currently controlled by a baghouse, which is the control technology with the
highest control efficiency of the reviewed technologies. For BACT, MDU is willing to accept a limit of 0.01 grains
of filterable PM; 5 per dry standard cubic foot (gr filterable PM.s/dscf). Review of EPA’s RBLC indicates several
different control technologies used to achieve BACT for this process. However, the lowest emission rate
provided is 0.005 gr/dscf. For MSM, MDU is willing to accept a lower emission limitation for the current
baghouse at 0.005 gr filterable PM2s/dscf.

Annealing Oven

Ductile Iron Pipe from the casting machines is received at the annealing oven. The annealing oven is
approximately 70 feet (ft) long, 25 ft wide, and 8 ft high. Either end of the annealing oven (25 x 8 ft area) is open
to the atmosphere, (i.e. where the pipe is conveyed in and out of the oven). Additionally, to ensure operational
conditions can be physically monitored and corrected, both sides of the oven (70 x 8 ft area) have windows that
may be opened to view current operations. The exhaust (combustion byproducts) from the oven is emitted to
the atmosphere from the openings on either end, the side windows, and a stack that exhausts from the front of
the oven (heating zone).

Annealing Oven PM».s Most Stringent Measures

MSM for PM; 5 emissions from the annealing oven is good combustion practices and the use of natural gas. Other
control technologies considered were a high efficiency cyclone, baghouse/fabric filter, wet scrubber, and ESP.
These technologies are considered technically infeasible as described in Step 2 of BACT and additional time
would not change the technical feasibility of these technologies. Additionally, EPA’s RBLC search indicates
lowest achievable emission rate (LAER) for an annealing oven is use of natural gas.2

Annealing Oven NOx Most Stringent Measures

NOx emissions from the annealing ovens are emitted due to combustion of natural gas. Flue gas recirculation
(FGR), low excess air (LEA), non-selective catalytic reduction (NSCR), exhaust gas recirculation (EGR), and low
temperature oxidation (LoTOx) control technologies are all considered technically infeasible due to the design
constraints of the annealing ovens as further described in Step 2 above. Ultra-low NOx burners (ULNB) have
been installed at McWane Ductile’s Ohio plant after receiving an energy grant from the government to install a

2 RBLCID OH-0315, New Steel International, Inc. Haverhill. The facility is located in a non-attainment area for PMzs.
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1.4 million dollar retrofit project in 2011. The project installed ULNB under the oven for recirculating
combustion air so that it was reheated, an additional 6 burners and 30 feet of oven was added to the system.
This resulted in a 40% reduction in NOx emissions. As mentioned within the Original BACT Analysis, ULNB have
experienced “flame out” conditions in the past which results in natural gas being emitted unburned and a
potential safety concern. Therefore, all of these technologies are not considered further for MSM on the
annealing ovens.

SCR and SNCR require capture systems to reduce NOx emissions; therefore, these systems would only be able to
control emissions from the heating zone stack as emissions from openings (front, back, and sides) cannot be
captured while considering the heating requirements. As discussed in Step 2, there are physical space
limitations for the addition of an add-on control technology as large as an SCR. A full engineering analysis would
be required to determine if this is even technically feasible for the location of the annealing oven. Furthermore,
an SCR and an SNCR would increase ammonia emissions from this source, another precursor to PM; 5 and
potential cause of plume visibility.3 The lowest emission limit reported in EPA’s RBLC search is 0.06 pounds per
million British thermal units (Ib/MMBtu) or 7.2 pounds per hour (Ibs/hr). The annealing ovens have an
emission limit of 0.049 Ib/MMBtu or 3.1 Ibs/hr. Cost of SCR equipment would be $66,126 per ton of NOx
removed, with the potential to remove 4.08 tpy of NOx. Considering that the annealing ovens have a lower
emission rate than those reported in the RBLC, the physical constraint considerations, the high cost of
implementing the technology, the minimal reduction of emissions (< 5 tpy), and the addition of ammonia
emissions; SCR and SNCR are eliminated for consideration for MSM.

To use low NOx injection for control of the annealing oven NOx emissions would require a redesign of the
combustion system. No known facility from search of EPA’s RBLC, BAAQMD rules and database, SJVAPCD rules
and database, and SCAQMD rules and database has used this type of control technology on annealing ovens.
However, UDAQ indicated during the RACT process in 2013 that PSCIPCO determined this technology was
technically feasible. This would require a high cost ($102,600 per ton of NOx removed) for a minimal reduction
in emissions (0.74 lbs/hr or 3.23 tpy). This technology is eliminated for consideration for MSM of the annealing
oven.

Currently, the annealing oven uses a LNB. There is a potential to install a LNB with better emission rates due to
the newer design. The emission reduction from this effort would be less than 10% with almost $200,000 per ton
of NOx removed cost. This technology is eliminated for consideration for MSM of the annealing ovens due to high
cost and low impact to overall NOx emissions.

MSM is equivalent to BACT for NOx emissions from the annealing oven is good combustion practices, use of
natural gas, and the current LNB.

Annealing Oven SO, Most Stringent Measures

MSM is equivalent to BACT for SO2 emissions from the annealing oven - good combustion practices and the use
of natural gas. Post combustion capture and control systems such as wet or dry scrubbers were also considered
in step 2 of the BACT analysis. However, these technologies are generally ineffective for control of small natural
gas combustion units due to low concentrations of SOz. Therefore, they are removed from further consideration
as MSM.

3 Air Pollution Control Technology Fact Sheet for SCR, EPA-452 /F-03-032
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Annealing Oven VOC Most Stringent Measures

MSM is equivalent to BACT for VOC emissions from the annealing oven, which is good combustion practices and
the use of natural gas. Other control technologies considered were a regenerative thermal oxidizer, recuperative
incinerator, and catalytic oxidation. These technologies are considered technically infeasible as described in Step
2 of the BACT analysis.

Finish Heaters

Following the annealing process, MDU has three natural gas fired finishing heaters. The three finishing heaters
include:

# 2.25 million British thermal units per hour (MMBtu/hr) Pipe Curing Heater;
# 1.94 MMBtu/hr Pipe Drying Heater;
» 2.0 MMBtu/hr Pipe Curing Heater.

With a combined capacity of only 6.19 MMBtu/hr, these heaters dry and cure the coated products. The heaters
appear in section I1.A.9 of the facility’s January 12, 2016 approval order.

Finish Heaters PM.s Most Stringent Measures

MSM for the finish heaters is good combustion practices and use of natural gas. These heaters meet the source
category exemption requirement codified in R307-401-10(1) as these heaters are each less than 5 MMBtu/hr
and use natural gas as fuel.

Finish Heaters NOx Most Stringent Measures

MSM is equivalent to BACT - a combination of natural gas combustion and use of a LNB. FGR was also reviewed
as a potential control technology. However, this technology is considered technically infeasible as the exhaust
from the heaters is emitted inside a building in a fugitive nature. It would be technically infeasible to recirculate
the exhaust gases to a heat exchanger as required for FGR. These heaters meet the source category exemption
requirement codified in R307-401-10(1) as these heaters are each less than 5 MMBtu/hr and use natural gas as
fuel.

Finish Heaters SO, Most Stringent Measures

MSM for the finish heaters is good combustion practices and use of natural gas. These heaters meet the source
category exemption requirement codified in R307-401-10(1) as these heaters are each less than 5 MMBtu/hr
and use natural gas as fuel.

Finish Heaters VOC Most Stringent Measures

MSM for the finish heaters is good combustion practices and use of natural gas. These heaters meet the source
category exemption requirement codified in R307-401-10(1) as these heaters are each less than 5 MMBtu/hr
and use natural gas as fuel.

Welding

MDU carries out welding operations as part of the “miscellaneous equipment” listed under Section I1.A.21 of the
Approval Order issued January 12, 2016. Welding operations are sources of PM2 5 emissions. Approximately 6%
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of product is welded. Note, welding of ductile iron is not often conducted outside the ductile iron pipe industry.
Therefore, standard practices for this material are not specifically outlined in the manufacturer’s specifications.

Welding PM._ s Most Stringent Measures

MSM for PM; 5 emissions associated with welding is capture and control combined with good management
practices. MDU is able to install this by 2023, as the update would require several updates to design and
practice. Between 2017 and 2023, welding is controlled by R307-309-4 that limits opacity to 15%. Welding is
also regulated as part of the “miscellaneous equipment” listed under Section I1.A.21 of the Approval Order issued
January 12, 2016 where PM2 5 emissions are restricted based on a 15% opacity limit. Management practices are
currently employed by MDU for welding emissions. In 2023, a baghouse will be installed to implement MSM. The
schedule was determined based on priority, design, selection, and installation needs.

Material Handling and Fugitive Particulate

The following sources of fugitive PM and materials handling PM are grouped into three groups for BACT
analysis, and each source in each group is similar enough to the others that the same suite of control
technologies is considered available. The three groups are as follows:

Materials Handling - Emission Collected at Pickup Points

# Finishing Cement Handling
# Finishing Sand Handling
# Silos (Cement, Sand, Lime, Enviroblend)

Materials Handling - Emissions Not Collected

Slag Conveyor

Scrap Cutting (Torch)

Tuyere Injection to Cupola (Drop Point)

Scrap (Plate/Structural, Returns, Shred) Handling*
Limestone Handling

Ferro Silica Material Handling5

Coke/Anode Handling®

Lime Handling?”

VVVVVVYVY

Roads and Landfill

# Paved Plant Roads and Parking Areas
» Unpaved Roadways
# Industrial Waste Landfill

4 These are large pieces of scrap metal with little to no ability to become airborne.
5 Relatively heavy material, very little dust observed resulting from handling.

6 Anodes are good sized and little to no dust has been observed from handling operations. Some dust is generated from rail
unloading which occurs 2 times per week.

7 Primarily an enclosed process with little to no emission generating potential.
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Collected Material Handling PM2 s Most Stringent Measures

For collected material handling sources, MSM is a baghouse operated with a control efficiency of 99%. The
existing control for collected material handling was chosen as MSM because it has the most stringent control
efficiency of the potential control technologies.

Non-Collected Material Handling PM2.s Most Stringent Measures

Partial enclosure is selected as MSM for charge handling, lime handling, limestone handling, ferro-silica
handling, slag conveying, tuyere injection, and coke/anode handling because it is the only control technology
that is technologically and economically feasible for these sources. MDU applies control as outlined in the
fugitive dust control plan required by Title V Operating Permit #4900017003 condition II.B.1.c and approved by
the Director.

Management and/or operational practices were selected as MSM for scrap cutting because they are the only
technologically and economically feasible controls.

As identified in Step 2 of the Original BACM Analysis, watering and moisture content were infeasible due to
interference with process control. Worker safety issues also arise when water is introduced into the process.
ESP’s have a high control efficiency for some processes such as combustion; however, an ESP is much less
effective when controlling intermittent or sporadic emission sources such as the material handling sources at
MDU. Baghouses and cyclones were not selected because those control devices require the emissions to be
collected, and the emission sources in this section cannot be collected.

For scrap cutting, partial enclosure was not selected because scrap cutting occurs at multiple locations within
the facility. Size and location of scrap piles are highly variable, and adequate space for heavy equipment
operation among the piles must be maintained. The amount of space required to enclose would exceed typical
enclosure sizes.

Roads/Landfill Roads PM;.s Most Stringent Measures

The most stringent level of control for unpaved roads would be to pave them and include street sweeping and
watering. However, this is not a practical solution for the large area and infrequent use of the unpaved roads at
the facility. Therefore, MSM for unpaved roads is speed limit of 15 mph and water application, as needed. [ron
slag may be used on unpaved roads to reduce silt content, as needed. MDU applies control as outlined in the
fugitive dust control plan required by Title V Operating Permit #4900017003 condition II.B.1.c and approved by
the Director. Additionally, MDU is required to maintain visible emissions less than 15% opacity onsite and less
than 10% opacity at the property boundary.8 This opacity limitation ensures that dust from unpaved roads is
minimized.

For paved roads, MSM is sweeping and watering for removal of accumulated dust and debris. MSM for the
landfill is watering and addition of cover material as described above. Iron slag use as final cover will also
minimize fugitive emissions. Pond tailings may be used to supplement slag as a final cover. MDU applies control
as outlined in the fugitive dust control plan required by Title V Operating Permit #4900017003 condition I.B.1.c
and approved by the Director. Additionally, MDU is required to maintain visible emissions less than 15% opacity

8 Title V Operating Permit #4900017003 condition II.B.1.e.
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onsite and less than 10% opacity at the property boundary.® This opacity limitation ensures that dust from
unpaved roads is minimized.

A review of California Bay Area Air Quality Management District (BAAQMD) permits for 2 foundries, AB&I
(Oakland) and U.S. Pipe and Foundry Company (Union City), did not uncover specific controls for fugitive dust.
An opacity limit in these permits was only specified for those emissions that exit a building or structure.

Pipe Cleaning

Pipes are cleaned to remove the sand core used during casting prior to annealing. Much of the sand core is
removed in the casting area where the ends of the pipe are cleaned manually as part of the quality assurance
process. Residual sand is removed used compressed air at a blowout station just prior to the annealing oven.
Emissions from the blowout station are routed through a cyclone that vents outside. The process generates less
than two tons per year of PM; 5 emissions. Pipe cleaning operations are included in “miscellaneous equipment”
listed in Section I.A.21 of the January 12, 2016 Approval Order.

Pipe Cleaning PM2.s Most Stringent Measures

MSM for PM; s from pipe cleaning is the same technology as BACT which includes and installation of a baghouse
in 2018 combined with use of the existing cyclone.

Step 2 of the Original BACM Analysis examined high efficiency cyclones, wet ESPs, wet scrubbers, and baghouse.
Wet scrubbers or an additional cyclone was not selected because a higher control efficiency would be achieved
with the proposed baghouse. ESPs would not be effective due to the presence of silicon dioxide in the particulate
making it difficult to induce the electrical charge required. Pipe cleaning operations are included in
“miscellaneous equipment” listed in Section I.A.21 of the January 12, 2016 Approval Order. Conditions found in
[1.B.1.d control emissions from this process by limiting visible emissions to 15% opacity. Visible emissions will
be limited to 10% opacity upon installation of the baghouse.

Specialty Lining Shotblast

Before the specialty lining can be applied, the inside of the pipe is shot blasted to prepare a clean surface for the
application of the coating. This operation is completed in an enclosed hood and the dust from the shot blast is
collected to a baghouse outside the special linings building. Emissions from this process are estimated to be less
than 2 tons per year.

Specialty Lining Shotblast PM, s Most Stringent Measures

MSM is the same technology as BACT in this case - the existing baghouse with a 99% control efficiency. Other
technologies considered and reviewed in Step 2 of the Original BACM Analysis include wet ESP, wet scrubber,
and cyclone. Each of these technologies were removed from consideration because each had a control efficiency
lower than the baghouse currently in use.

Section I1.A.12 of the May 5, 2016 issued Title V Operating Permit #4900017003 requires operation of a
baghouse for the process. Section I1.B.1 includes additional restrictions as applicable, such as, use of good
operating practices and visible emissions.

9 Title V Operating Permit #4900017003 Condition I.B.1.e.
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Casting

Gray iron in the holding ladle is poured into a treating ladle containing cooling iron, magnesium-ferrosilicon, and
ferrosilicon to convert the gray iron to ductile iron. The ductile iron is then transferred to a preheated casting
ladle. A core is placed into the bell end of the casting machine mold and the iron is poured in the spinning mold
through a trough which runs the full length of the mold. The iron enters the trough from a casting machine ladle
which is filled from the back-up ladle. After the iron has solidified and the pipe is extracted from the mold, the
pipe is sent to the annealing, furnace. The desulfurization baghouse currently provides some control of
emissions from this process. The casting process emits 2.77 tpy of PM2 5 emissions.

Casting PM2.s Most Stringent Measures

MSM is the same technology as BACT. In this case, partial capture by the desulfurization baghouse and good
operating practices are MSM. Technologies examined in Step 2 of the Original BACM Analysis included a
baghouse, wet ESP, wet scrubber, cyclone, and good operating practices. A baghouse is able to achieve the
highest level of control, therefore other means of control were removed from consideration.

Currently, PM2 s emissions are limited by the Title V Operating Permit #4900017003 through conditions placed
on miscellaneous sources in Section I1.B.13. Visible emissions from casting are limited to 15 percent opacity.

Coating Operations

MDU has three processes associated with coating operations as addressed in its Title V permit and approval
order (AO) which include: 1) Pipe coating, 2) Specialty Lining Painter, and 3) Pole Coating. These three lines are
similar in nature to industrial coating operations; although, they are located in different areas across the facility
and have different customer purposes and specifications. As a result, the coating operations have been
addressed separately in this report.

Pipe Coating PM2.s Most Stringent Measures

MSM is consistent with BACT which combines good operating practices with high transfer efficiency application
techniques and dry filtration. ESPs and wet scrubbers were also control technologies considered for MSM.
However, ESPs are technically infeasible due to the sticky characteristics of the pipe coating exhaust and the
variability of the pipe coating operation. A wet scrubber is technically infeasible due to generation of hazardous
sludge and the particulate controlled is not readily soluble in water.

Title V Operating Permit #4900017003 limits particulate by requiring the use of dry filter pads in condition
[I.A.11 and condition II.B.1.d.v limits opacity to 15%. Condition I1.B.10.c requires compliance with R307-350-6.
These requirements specify the type of equipment to be used for application of VOC containing coatings.

Specialty Lining PM25 Most Stringent Measures

MSM is high transfer efficiency application techniques in combination with good operating practices and dry
filtration. Step 2 of the Original BACM Analysis determined that wet ESPs were not identified in the literature as
a means of controlling PM from coating operations, and wet scrubbers are not practical due to the low and/or
non-existent PM; s emissions.

MDU'’s Title V Operating Permit #4900017003 condition II.B.10.c requires compliance with R307-350-6. These
requirements specify the type of equipment to be used for application of VOC containing coatings. Application
methods required would minimize particulate emissions if present. Condition II.B.1.d.v limits opacity to 15%.
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By December 21, 2023, a dry filtration will be installed if MDU is required to implement MSM. The schedule was
determined based on priority, design, selection, and installation needs.

Pole Coating PM;.s Most Stringent Measures

MSM is utilizing an airless spray gun, which has a transfer efficiency equivalent to a HVLP spray system and the
installation of dry filtration. Step 2 of the Original BACM Analysis determined that wet ESPs were not identified
in the literature as a means of controlling PM from coating operations, and wet scrubbers are not practical due

to the low and/or non-existent PM2 5 emissions.

MDU'’s Title V Operating Permit #4900017003 condition I1.B.10.c requires compliance with R307-350-6. These
requirements specify the type of equipment to be used for application of VOC containing coatings. Application
methods required would minimize particulate emissions if present. Condition I1.B.1.d.v limits opacity to 15%.

By December 31, 2023, a dry filtration will be installed if MDU is required to implement MSM. The schedule was
determined based on priority, design, selection, and installation needs.

Pipe Coating VOC Most Stringent Measures

MSM is equivalent to BACT in this instance - low VOC material use as customer specification allows, HVLP spray
nozzles, and best management practices.

As detailed in Step 2 of the Original BACM Analysis, other control technologies considered include regenerative
thermal oxidizers, thermal oxidizers, regenerative thermal oxidizers with concentrator, and carbon adsorption.
Thermal oxidation, regenerative thermal oxidation and regenerative thermal oxidation with concentrator are
technically infeasible due to process configuration and the large cost to reconfigure and install (>$2,500,000).
The concentrator and carbon adsorption system are also infeasible due to the properties of the exhaust
materials which would plug equipment and ductwork resulting in frequent process interruptions.

Additional requirements will be implemented once the revisions to Rule R307-350 are finalized. The Title V
Permit #4900017003 condition I1.B.12 contains limitations on VOCs and HAPs. MDU will continue to comply
with the permit, as well as, current and future rules pertaining to VOC emissions.

Specialty Lining VOC Most Stringent Measures

MSM is equivalent to BACT in this instance - low VOC material use as customer specification allows, HVLP
application (including roller application), and best management practices.

As detailed in Step 2 of the Original BACM Analysis, other control technologies considered include regenerative
thermal oxidizers, thermal oxidizers, regenerative thermal oxidizers with concentrator, and carbon adsorption.
Thermal oxidation, regenerative thermal oxidation and regenerative thermal oxidation with concentrator are
technically infeasible due to process configuration and the large cost to reconfigure and install (>$2,500,000).
The concentrator and carbon adsorption system are also infeasible due to the properties of the exhaust
materials that would plug equipment and ductwork resulting in frequent process interruptions.

Additional requirements will be implemented once the revisions to Rule R307-350 are finalized. The Title V
Operating Permit #4900017003 condition I1.B.12 contains limitations on VOCs and HAPs. MDU will continue to
comply with the permit, as well as, current and future rules pertaining to VOC emissions.
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Pole Coating VOC Most Stringent Measures

MSM is HVLP and best management practices which is equivalent to BACT. MDU will also use low VOC content
materials consistent with customer specifications. As detailed in Step 2 of the Original BACM Analysis, other
control technologies considered include regenerative thermal oxidizers, thermal oxidizers, regenerative thermal
oxidizers with concentrator, and carbon adsorption. Thermal oxidation, regenerative thermal oxidation and
regenerative thermal oxidation with concentrator are technically infeasible due to process configuration and the
large cost to reconfigure and install ($2,500,000). The concentrator and carbon adsorption system are also
infeasible due to the properties of the materials involved that would plug equipment and ductwork resulting in
frequent process interruptions.

Additional protections will be implemented once the revisions to Rule R307-350 are finalized. The Title V
Operating Permit #4900017003 condition I1.B.12 contains limitations on VOCs and HAPs. MDU will continue to
comply with the permit, as well as, current and future rules pertaining to VOC emissions.

Zinc Coating

Arc spray equipment is used to apply a thin layer of elemental zinc to the surface of a limited number of ductile
iron pipe to increase corrosion resistance. Arc spray (sometimes referred to as twin wire arc spray) is a process
that uses an electric arc to melt twin zinc wires. The molten metal is then atomized with compressed air to
create a spray stream that applies the coating to the pipe. The application of a zinc layer for added corrosion
protection is driven by the market as an optional feature in addition to the standard cement and asphalt paint
linings applied to the majority of pipe produced at the facility. Pipe to be coated with zinc will be diverted from
the process line prior to cement lining. The zinc coating is applied, and the pipe returned to the process line for
subsequent cement and asphalt lining.

Emissions from the zinc thermal spray system are routed to a baghouse with an estimated removal efficiency of
99.9%.

Zinc Coating PM2 s Most Stringent Measures

MSM is equivalent to BACT - the existing baghouse with dry filter. As detailed in Step 2 of the Original BACM
Analysis, other control technologies considered include a wet ESP or water curtain. A wet ESP and water curtain
are technically feasible, however the control efficiency for these technologies is less than the baghouse currently
installed for the process. In addition, utilizing a water curtain will result in the generation of sludge that has
added undesirable environmental affects, requiring further treatment of the waste prior to disposal.

Fuel Storage Tank

MDU has a 15,000 gallon diesel and a 1,000 gallon gasoline, fixed roof, storage tank. Fugitive VOC emissions
from these tanks are minimal. We were unable to find controls specific to a diesel storage of this size. As such,
diesel storage was not evaluated further. The remainder of this discussion applies to the gasoline tank.

Fuel Storage VOC Most Stringent Measures

MSM for fuel storage is adding on a pressure/vacuum valve. As detailed in Step 2 of the Original BACM Analysis,
other control technologies considered include internal floating roof, vapor recovery system, wet scrubber,
pressure/vacuum valve, carbon filtration system, and simple thermal oxidizer. Due to the small size of the fuel
storage tank, all control technologies are considered technically infeasible, with exception of adding on a
pressure/vacuum valve.
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In 2018, a pressure/vacuum valve will be installed if implementation of MSM is required. The schedule was
determined based on priority, design, selection, and installation needs.

VOC Fugitives

This section includes the BACT evaluation for VOC fugitive emission sources including pipe stenciling, pipe
striping, and parts degreaser. Cumulatively these sources produce less than 4 tpy of VOC emissions.

VOC Fugitives VOC Most Stringent Measures

MSM is equivalent to BACT for fugitive VOC emissions. Alternative chemical properties and good housekeeping
practices are currently being implemented by MDU to reduce fugitive VOC emissions from pipe stenciling, pipe
striping, and the parts degreaser.

As detailed in Step 2 of the Original BACM Analysis, add-on control technologies were considered; however the
capture system that would need to be installed in order to capture and exhaust emissions from these emission
sources would be technically infeasible. The emission sources are located throughout the facility and would
require an extensive capture system to be installed, which would be a significant undertaking both structurally
and financially.

Diesel-Fired DeLavaud Emergency Generator

The DeLavaud generator’s purpose is to supply power to the overhead crane during a power outage. Operation
of the crane is necessary during an emergency shutdown to empty the ladles of molten iron and thereby protect
employees and prevent major equipment damage. The generator currently onsite was installed in 1977 and has
a maximum power output 190 hp.

DelLavaud Generator PM; s, NOx, SO, VOC Most Stringent Measures

MSM for the DeLavaud emergency generator is the same as BACT, a replacement engine to meeting Tier 3
standards.

As detailed in Step 2 of the Original BACM Analysis, other control technologies considered that were not
implemented as BACT or MSM are diesel particulate filters, diesel oxidation catalyst (DOC) and SCR. For SCR
systems to function effectively, exhaust temperatures must be high enough (200 degrees Celsius to 500 degrees
Celsius) to enable catalyst activation. Emergency generators are most often used for maintenance and testing
and rarely required for actual emergency purposes which may require full capacity use. Since SCR is anticipated
to have a relatively low combustion efficiency during maintenance and testing, SCR is not considered technically
feasible. For DOC technology, these engines are typically used for only a few hours per year, the costs of
emission control are not warranted when compared to the emission reductions that would be achieved.
Therefore, installation of a DOC system is eliminated from consideration as BACT.

By December 31, 2017 a replacement DeLavaud emergency generator will be installed that is well designed,
efficient, and reliable. This will include a low emission guarantee (Tier 3) and a high efficiency rating (typically
achieved through a turbocharger). The DeLavaud emergency generator will be operated and maintained in
accordance with good combustion practices and combust only ultra-low sulfur diesel.1? The hours of operation

10 McWane of Utah Approval Order, AN103540025-13, Condition II.B.1.d.
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are restricted to 100 hours for maintenance and testing per year in accordance with Title 40 of the code of
federal regulations part 60 (40 CFR 60), Subpart IIII.

Diesel-Fired Recuperator Emergency Generator

MDU operates a Recuperator in conjunction with the cupola in order to maximize heat recovery from the flue.
The Recuperator is temperature controlled through an oil heat exchanger. The Recuperator emergency
generator prevents the immediate shutdown of the oil heat exchanger in a power outage to protect employee
safety and prevents major equipment damage. The generator currently onsite was installed in 2002 and has a
maximum power output of 550 hp.

Recuperator Generator PM,s, NOx, SOz, VOC Most Stringent Measures

As detailed in Step 2 of the Original BACM Analysis, several control technologies were considered including
limited hours of operation, good combustion practices, use of a tier certified engine, diesel particulate filters,
ultra low sulfur diesel fuel, DOC, and SCR.

For SCR systems to function effectively, exhaust temperatures must be high enough (200 degrees Celsius to 500
degrees Celsius) to enable catalyst activation. Emergency generators are most often used for maintenance and
testing and rarely required for actual emergency purposes which may require full capacity use. Since SCR is
anticipated to have a relatively low combustion efficiency during maintenance and testing, SCR is not considered
technically feasible. For DOC technology, these engines are typically used for only a few hours per year, the costs
of emission control are not warranted when compared to the emission reductions that would be achieved.
Therefore, installation of a DOC system is eliminated from consideration as BACT. As described in the previous
section and Attachment 1, implementing an emergency generator with a higher tier rating is not economically
feasible at $246,500 per ton of pollutant removed.

The Recuperator emergency generator is well designed, efficient, and reliable, including a Tier II emission rating.
Additionally, being operated and maintained in accordance with good combustion practices, combusting only
ultra-low sulfur diesel,1! and the hours of operation being restricted to 100 hours for maintenance and testing
per year in accordance with 40 CFR 63, Subpart ZZZZ.

Natural Gas-Fired Emergency Generators

MDU utilizes four (4) natural gas-fired emergency generators to maintain critical systems during an emergency.

Natural Gas Generator PM; s, NOx, SOz, VOC Most Stringent Measures

MSM is equivalent to BACT - operate and maintain the engines in accordance with good combustion practices,
including routine maintenance in accordance with the reciprocating internal combustion engine (RICE) National
Emission Standards for Hazardous Air Pollutants (NESHAP) requirements, combusting only natural gas, and
utilizing lean burn technology. The hours of operation will be limited to 100 hours for maintenance and testing
per year in accordance with New Source Performance Standard (NSPS) Subpart JJ]] and RICE NESHAP.

Step 2 of the Original BACM Analysis, MDU also examined the use of SCR technology. In order for a SCR system to
function effectively, exhaust temperatures must be high enough (200 degrees Celsius to 500 degrees Celsius) to
enable catalyst activation. Since SCR is anticipated to have a relatively low combustion efficiency during

11 Title V Operating Permit #4900017003 Condition II.B.1.f.
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maintenance and testing due to short periods of operation and frequent starts/stops, implementing a SCR
technology for emergency units is challenging, and technically infeasible.

Cooling Towers

There are eight (8) cooling towers in use at MDU to support plant processes.

Cooling Towers PM; s Most Stringent Measures

MSM is equivalent to BACT for PM; 5 emissions from cooling towers. In this case, drift/mist eliminators capable
of achieving 0.005% drift are currently being utilized on seven of the eight cooling towers currently in operation
at the MDU facility. The cast machine no. 7 cooling tower utilizes a drift/mist eliminator capable of achieving a
drift rate of 0.01%, which is lower than the selected BACT for MDU. As detailed in Step 4, it is technically feasible
to replace the existing drift/mist eliminator with one capable achieving a drift rate of 0.005%, however due to
low emissions from cast machine no. 7 cooling tower (1.48 Ib/yr), replacing the drift/mist eliminator would
economically infeasible as this would result in an insignificant emissions reduction.

Additionally, as discussed in Step 2 of the Original BACM Analysis, there are no other control devices aside from
a drift/mist eliminator that are used in practice to control PM; 5 emissions from cooling towers.

Miscellaneous Emission Units

In order to ensure that this BACM analysis is complete MDU would like to address the emissions released from
the following units:

Pipe Cut off

Pipe Grinding

Mold Grinding

Mold Blast

Mold Flux Fines Repair
Machine Shop Grinding
Blackening

VVVVVYY

The combined total emission rate for the units above is less than 0.5 tons per year of PM emissions. Additionally
all emissions produced by these operations occur inside the buildings onsite which limits the dispersion
potential of the emissions produces. Per a conversation with John Jenks, Environmental Engineer with UDAQ, a
full BACM analysis does not need to be completed for these sources due to the minor nature of the emissions and
location of release. MDU considers the completion of these activities in accordance with good operating
practices and within buildings onsite to be BACT.
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If you have any questions or comments about the information presented in this letter, please do not hesitate to
call me at (801) 623-4224.

Sincerely,

7

David Georgeson
Acting Environmental Director
McWane Ductile, Provo, UT

Attachments

cc: Ms. Holly Hurst, McWane Ductile
Mr. Brian Mensinger, Trinity Consultants





ATTACHMENT 1

Cost Analysis for Recuperative Emergency Generator





McWane Ductile - Recuperator Emergency Generator Replacement Cost Analysis

BACT CONTROL COST EVALUATION
Technology:

Application:

Pollutants:

Diesel Fired Emergency Generator (EmGen)

TrinitvA
onouliants

Diesel Fired Emergency Generator (EmGen)
Replace Existing Diesel Fired
Emergency Generator (Recuperator EmGen)

Oxides of Nitrogen (NOx) +
Non-Methane Hydrocarbon (NMHC)

Recuperator
Key Assumptions EmGen Notes
Process Information
Uncontrolled Emissions NOx + NMHC (tpy)1 0.29
Controlled Emissions NOx + NMHC (tpy)2 0.18
Duty (hP) 550.00
Duty (kW) 410.00
Labor Costs
Operator ($/hour) $ 15.00
Supervisor ($/hour) $ 20.00
Maintenance ($/hour) $ 20.00
Economic Factors
Dollar Inflation (2002 to 2017) 1.3416 U.S. Consumer Price Index
Equipment Life Expectancy (Years) 15
Interest Rate (%) 7.00% Current Avg SBA Loan Rate
Capital Recovery Factor (CRF) 0.1098

1. Controlled emissions provided by Tier II: Nonroad Compression-Ignition Engines: Exhaust Emission Standards for NMHC + NOx

(https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1000A05.pdf)

2. Controlled emissions provided by Tier III: Nonroad Compression-Ignition Engines: Exhaust Emission Standards for NMHC + NOx

(https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1000A05.pdf)

DIRECT COSTS
Total Capital Investment ($) 165,000 Per MDU, meeting notes 7-6-17
ANNUAL COSTS
Recuperator
Operating Cost EmGen Notes
Direct Annual Costs
Operating Labor (1 hr, per month) 180 E
Supervisory Labor (15% operating labor) 27 F=0.15xE
Maintenance Labor (1 hr, per month) 240 G
Maintenance Materials 825 H=0.005x TCI
Total Direct Annual Costs 1,272 DAC = E +F+ G+ H+]
Indirect Annual Costs’
Overhead 763 N=0.60x(E+F+G+H)
Administrative Charges 3,300 0=0.02 x TCI
Property Tax 1,650 P=0.01 x TCI
Insurance 1,650 Q=0.01xTCI
Capital Recovery® 18,116 R
Total Indirect Annual Costs 25,479 IDAC = N+0+P+Q+R
Total Annual Cost ($) 26,751 TAC = DAC + IDAC
Pollutant Removed (tpy) 0.11
Cost per ton of Pollutant Removed ($) 246,634 $/ton = TAC / Pollutant Removed

1. U.S. EPA OAQPS, EPA Air Pollution Control Cost Manual (6th Edition) , January 2002, Section 3.2, Chapter 2, Table 2.10

(Assume same as catalytic incineration).

2. Capital Recovery factor calculated based on Equation 2.8a (Section 1, Chapter 2, page 2-21) and Table 1.13
(Section 2, Chapter 1, page 1-52) of U.S. EPA OAQPS, EPA Air Pollution Control Cost Manual (6th Edition), January 2002.
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McWane Ductile - Recuperator Emergency Generator Replacement Cost Analysis

Nonroad Compression-Ignition Engines: Exhaust Emission Standards

Emission

Pollutant Duty Factor Reference
NOx + 225-450 II 6.40 g/kW-hr 1
NMHC kW 111 4.00 g/kW-hr 1

1. Emission standards gathered from https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1000A05.pdf
Hours ran per year: 100
Grams/lb 453.6
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