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Boling, Jean

From: Wolters, Brian <Brian.Wolters@clevelandcliffs.com>
Sent: Tuesday, August 17, 2021 5:23 PM
To: Boling, Jean
Subject: RE: Federal Land Managers Comments Associated with the Cleveland Cliffs East and
. West Facilities
. Attachments: - Indiana Harbor {00316) Four Factor Analysis FLM Response Letter 8-17-2021.pdf

S Thls is an EXTERNAL email. Exercise cautlon DO NOT open attachments or click links from
- unknown senders or unexpected email. ****

Jean,

-The attached letter-and appendix with revised caiculatlons should provnde support or response as need to FLEVI s
comments. Call me with any questions.

CLIFFS

BRIAN WOLTERS
Lead Engineer — IH ENV Compliance Manager
P 219.399.2330 M 219.552.4538

brian.wolters@clevelandcliffs.com
CLEVELAND-CLIFFS INC.

Indiana Harbor.Works
3210 Watling, East Chicago, IN 46312
. clevelandcliffs.com

Erom: Boling, fean <JBoling@idem.IN.gov>

Sent: Friday, July 30, 2021 7:15 AM

To: Wolters, Brian <Brian.Wolters@arcelormittal.com>

Subject: [EXTERNAL] Federal Land Managers Comments Associated with the Cleveland Cliffs East and West Facilities

**Th’is‘l\/l,es's;age dr'iginated from a Non-ArcelorMittal source**

Good afternoon Brian,

IDEM réceived the Federal Land Manager’s (FLMs) comments on July 23, 2021, as.expected, so we are now in the
process of drafting Indiana’s response to comments that will be incorporated into the draft RH SIP that wili go out on
public notice. As stated in the email | sent out on July 15, 2021, your timely response is needed to provide the additional
infarmation the FLMs have requested to address their comments related to the four-factor analysis conducted for the
Cieveland Cliffs East Facility. The foliowing bulleted items provide a summary of the detailed comments attached that
are specific to this facility.

* We found several errors in the cost analyses provided for this facility and we request that these errors are
corrected. Once corrected, we believe controls may be even more cost effective than estimated by
IDEM. Please provide updated cost analyses based on the errors identified or justification for why the
recommended correction is not applicable.




¢  We recommend the IDEM consider whether SNCR may be feasible for the Lime Plant Nos. 1 and 2 Preheater and
Rotary Kilns at the Cleveland Cliffs East Facility.

Since the RH program is an iterative program that provides states with the flexibility to develop a cohesive strategy that
demonstrates reasonable progress over time toward natural visibility by 2064, Indiana offered a weight of evidence
demonstration.consistent with this overarching principle to support the state’s decision not to require additional control
measures for the selected sources. The state continues to stand behind this decision, however, it is important to
address the FLMs comments as thoroughly as possible to show that Indiana has seriously evaluated the selected sources
in accordance with the RH Rule and section 169A{g}{1) of the CAA which lists four factors that must be taken into
consideration in determining reasonable progress.

Please forward the information requests to me by close of business August 17, 2021 and if either one of you have any
questions.about the FLMs comments or would like to discuss any of them with us, we would be happy to make ourselves
available. Thank you, in advance, for your cooperation and assistance.. -

Jean Boling

Sepior Envirenmental Engineer

indiana Department of Envirenmental Management
. Office of Air Quality, Air Programs Branch

100 North Senate Avenue, MC 61-53 IGCN 1003
indianapolis, IN 46204-22561

Rhone: 317-232-8228

Fax:  317-233-5967

E-maik: jholing@idem.IN.qov

Help usimprove! | |
iDER vilues your feadback "

This electronic message and any attachments included with this message are for the exclusive use of the individual or
entity to which it is intended to be addressed. This message may contain information that is privileged or confidential
and thereby exempt and protected from unauthorized disclosure under applicable law. if the reader of this message is
 not the intended recipient, or an employee or agent responsible for delivering the message to the intended recipient, be-

- aware that any disclosure, dissemination, distribution or copying of this communication, or the use of its contents, is not-
authorized and is strictly prohibited. If you have received this communication and are not the intended recipient, please
notify the sender immediately and permanently delete the original message from your e-mail system.
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CLEVELAND-CLIFFS INC.

August 17, 2021

- Jean Boling, Senior Environmental Engineer

Indiana Department of Environmental Management
Office of Air Quaiity, Air Programs Branch ' ‘ _ ' —
100 North Senate Averiue; MC 61-53 IGCN 1003~~~ R o o
‘Indianapolis, IN 46204-2251. ' : o E -

Re: Response to Four-Factor Ah'alysis Comments dated July 30, 2021

Ms. Boling:'

On September 30, 2020, the Cleveland Chffs indiana Harbor facility (lndlana Harbor) submltted a- Reglonal
Haze Four-Factor Analysrs (FFA) report in response to a request from the Indiana Department of
Environmental Management (IPEM). Indiana Harbor understands that the FFA report, along with FFA reports
from other Indiana facilities, is being used by IDEM to inform decisions for the Regional Haze State
Implementation Plan (SIP) regarding what emission reductions are necessary to make reasonable progress
towards achieving natural visibility in Class | areas by 2064. :

This letter is in response to your email dated July 30, 2021 requesting input to respond to comments received
from the Federal Land Managers (FLMs) regarding the facility’s FFA report. The information below is being
provided to addresses these comments,

Comment 1 - General Comments Regardmg Control Cost Calculations
The FLMs provided four general comments regarding the control cost calculations. The comments are
addressed individually below. .

a. Interest Rate ] )

‘The FLMs stated that the default prime bank rate should be used for the control cost calculations. Indiana
Harbor recognizes that the Control Cost Manual states that "...If firm-specific nominal interest rates are not
available, then the bank prime rate can be an appropriate estimate for interest rates..."" The FFA control cost
calculations assumad an interest rate of 5.5% which is lower than the Indiana Harbor site-specific interest rate.
However, the exact interest rate for the facility is confidential and, therefore, we are providing the following
discussion.regarding the use of an interest rate which is greater than today's historically low bank prime rate.

* USEPA, Control Cost Manual — Chapter 2 — Cost Estimation: Concepts and Methodolagy, 11/2017, page 15.

Cleveland-Cliffs Steel LLC

Indiana Harbor T +(219) 399-7699
3210 Watling Street

East Chicaga, IN 46312

Mail Station - 130




Ms. Boling
August 17, 2021
Page 2

The statement in the previous paragraph from the Control Cost Manual regarding the use of the bank prime
rate is specific to analyses for permit applications, and when a permit application is submitted, the
construction is likely to commence soon after permit issuance. However, the FFA provided by Indiana Harbor
was specific to a Regional Haze SIP which, in general, are being developed to require controls by 2028, the
end of the second implementation period.

.As shown in the figure below, the prime interest rate can frequently change and the current rate of 3.25% is a
historic low value. For example, the bank prime rate was at 5.5% as recently as July 2019 and was at 4.75% in
February 2020 before dropping to the current 3.25% in Aprit 2020. Although 3.25% may be available today,

. - the historic volatility in the prime interest rate suggests that this value may not be available when financing

an emission reduction project for which startup may not be 're'quired until 2028. Based on this volatility,

- uncertainty, and timeline for installing controls, Indiana Harbor is justified in using an interest rate of 5.5% to
represent a reasonable estimate for the future financing of a potential emission reduction project for startup
by 2028. However, as previously stated, the site-specific interest rate is higher than 5.5% so this value
underestimates the cost that would be realized by Indiana Harbor if this project were required.
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b. Retrofit Factor

The FLMs stated "In the absence of documentation justifying the use of a higher retrofit factor, a value of 1
should be used.”

USEPA’s Control Cost Manual states “Unless the original designers had the foresight to include additional floor
space and room between components for new equipment, the instatlation of retrofitted pollution control devices
cart impose an additional expense to "shoe-horn” the equipment into the right locations. For example, an SCR
reactor can occupy thousands of square feet and... there is often little room for the reactor to fit in the existing
space and additional ductwork, fans, and flue gas heaters may be needed to make the system work properly. To
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quantify the additional costs of installation not directly related to the capital cost of the controls themselves,
engineers and cost analysts typically multiply the cost of the system by a retrofit factor."* A retrofit factor of 1
{e.q., 0% increase in total capital cost) is typically used for a site that will experience minimal retrofit issues
while retrofit factors of 1.5 (e.g.. 50% increase in total capital cost) and 1.6 (e.g., 60% increase in total capital
cost) have been used for cost estimates for pollution control equipment installation at older facilities with
limited space to accommodate the design and installation of new equipment.

_.The Indiana Harbor East FFA report included a retrofit factor of 1.5 (e.g., 50% increase in total capital cost) for
~ the Sinter Plant Windbox control cost calculations for spray dryer absorption (SDA) and dry sorbent injection

~ (SDI). This retrofit factor is appropriate. The justification for this value was provided in Section 8.2.3 of the FFA .
report as follows: o : ' ' ) :

To account for the limited space around existing equipment, a 50 percent markup of the total capital
investment (i.e, a 1.5 rétrofit factor) was included in the costs to account for the instaltdtion_. Retrofit
" installations have increased handling and erection dt’fﬁcu!ty for many reasons. Access for transportation,
“laydown space, etc. for new equipment is significantly impeded or restricted. As noted above, the spaces
surrounding the Sinter Plant are congested, or the areas surrounding the Sinter Plant support frequent
vehicle traffic or crane access for maintenance and cannot be used for material staging. Additionally, the
emission control measures evaluated in this section are complex and increase the associated installation
~ costs {e.g., ancillary equipment requirements, piping, structural, electrical, demolition, etc.). Finally, the EPA
Control Cost Manual? notes that retrofit installations are subjective because the plant designers may not
have had the foresight to include additional floor space and room between components for new equipment.
Retrofits impose additional costs to “shoehorn™ equipment in existing plant space, which is true for the Sinter
Plant.

The Indiana Harbor East FFA report included a retrofit factor of 1.3 (e.g., 30% increase in total capital cost) for
the Walking Beam Furnace #5 and #6 control cost calculations for ultra-low NOx burners. This retrofit factor
is appropriate. Similar to the Sinter Plant, these two sources will have increased handling and erection

- difficulty for many reasons although the issues at fhe Walking Beam Furnace #5 and #6 were considered less
demanding :and, therefore, a lower retrofit factor was used. For example, access for transportation, laydown. -
space, etc. for new equipment is significantly impeded or restricted, and the spaces surrounding Walking
Beam Furnace #5 and #6 are congested. Because the furnace wall penetrations would increase, it is '
anticipated that most if not all of the refractory in the side walls would have to be manually removed and
rebuilt which is an intensive labor cost. Additionally, the EPA Control Cost Manual notes that retrofit
installations are subjective because the plant designers may not have had the foresight to include additional
floor space and room between components for new equipment. Retrofits impose additional costs to
“shoehorn” equipment in existing plant space, which is true for the Walking Beam Furnace #5 and #6.

The Indiana Harbor West FFA report did not include any control cost calculations and, therefore, did not use a
retrofit factor in the analysis.

2 USEPA, Control Cost Manuat — Chapter 2 — Cost Estimation: Concepts and Methodology, 11/2017, page 27.
3 USEPA, Control Cost Manuat — Section 1 — Chapter 2.6.4.2 Retrofit Cost Considerations, 2017, page 27.
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C. Equipment life

The FLMs stated that the control cost calculations should use an equipment life longer than 20 years for flue
gas desulfurization {FGD) scrubbers and referenced an April 2021 update to the USEPA Control Cost Manual
which stated:

- .. Eguipment useful life: the analyses of costs for spray dry absorbers for the Burns Harbor units assumed a
useful life of 20 years. Acco_rding fo the CCM Section 5 Chapter 1, "Acid gas scrubbers are relatively reliable
- systems that have been defnonstrated to be exceedingly durable. In the past, the EPA has generally used
- - - equipment life estimates of 20 to 30 years for analyses involving acid gas scrubbers, although these
" - estimates are recognized to be low for many installations. Many FGD systems installed in the 1970s and
- 1980s have operated for more than 30 years (e.g., Coyote Station; H.L. Spurlock Unit 2 in Maysville, KY; East
‘Bend Unit 2 in Union, KY; and Laramie River Unit 3 in Wheattand, WY) and some scrubbers may have
lifetimes that are much longer.” Accordingly, a useful fife greater than 20 years is appropnate for spray dry
" absorbers.* ' -

The facilities referenced by EPA in the Control Cost Manual are large coal-fired electric generating units (EGU)
which comprise a vast majority of the FGD unit installations and operations in the United States. However, the
sources in the Indiana Harbor East FFA report are not large EGUs. Rather this analysis evaluated FGD on the
Sinter Plant Windbox which will have different flue gas characteristics as well as design and operating
challenges, which were likely not considered by USEPA when developing the updated information in the
Control Cost Manual: As such, the general statement by USEPA that the equipment life for a FGD unit should
be 30 years may not be appropriate for this application.

The conceptual design for the FGD systems in the Indiana Harbor East FFA report use fabric filters to remove
the sorbent from the flue gas and USEPA has provided a different equlpment life for this type of control
equipment {emphaSIS added):

The Manual methodology treats bags and bag replacement labor as an investment amortized over the
- useful life of the bags, while the rest of the control system is amortized over its useful life, typically 20 years.*

For fabric filters, the system lifetime varies from 5 to 40 vears, with 20 years being typical ®

Since the FGD systems that were considered use fabyric filters, and because fabric filters are the major portion
of the capital cost for these systems, a 20-year equipment life is appropriate for these control cost
calculations.

4 USEPA, Control Cost Manual — Section 5 — $SO2 and Adid Gas Controls, Chapter 1 — Wet and Dry Scrubbers for Acid Gas Control,
04/2021, page 1-8.

5 USEPA, Control Cost Manual — Section 6 — Particulate Controls, Chapter 1 — Baghouses and Filters, 12/1998, page 1-49.

5 USEPA, Control Cost Manual —~ Section 6 — Particulate Controls, Chapter 1 - Baghouses and Filters, 12/1998, page 1-48.
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d. The use of an Indiana sales tax for purchased equipment

The FLMSs stated that sales tax should not be included in the control cost calculations based on indiana Code
Title 6. Taxation § 6-2.5-5-30 which states that “Sales of tangible personal property are exempt from the state
gross retail tax if... the property constitutes, is incorporated into, or is consumed in the operation of, a device,
facility, or structure predominantly used and acquired for the purpose of complying with any state, local, or
federal environmental quality statutes, regulations, or standards.” Thus, the control cost calculations which
calculated the sales tax have been updated with the Indiana sale tax line item removed The updated
calculatlons are attached '

" Comment 2 ~ SNCR Fea5|b|I|ty for Lime Plant Nos..1 and 2 Preheater and Rotary Kilns

The FLMs stated that IDEM.should consider whether SNCR may be feasible for the Lime Plant Nos 1 and 2
Preheater and. Rotary Kilns at the Indiana Harbor East Facility. Although this technology may be in operat:on
at other lime piants the technology is not feasible at our facmty as descrrbed below N -

For SNCR to be feasible and affectrve the reagent (ammoriia or urea) must be 1nJected in a suitable Eocat|on
which allows for: '

. Stable operat[on in the appropriate temperature range for SNCR (1 550 1 950°F)7,

Adequate mixing of the reagent and flue gas,

Sufficient residence time for the SNCR reactions to occur, and - .

Operation-of the injection lances and associated equipment without being damaged, piugged,
* eroded; or corroded. ‘

W=

Reagent injection could occur in four general locations within each lime plant: directly into the rotary kiln, at
the kiln inlet and transfer chutes, in the stone bin and preheater, and at the stone outlet. Two of these of the
locations do not meet the temperature requirements, as the lime kiln is too hot (>2,000°F) and the stone
outlet is too low (= 430°F) However, two of the locations meet the temperature requirements (kiln inlet and
transfer chutes at 1930-1975°F and the stone bin and preheater at 1900~ 1950°F), so the other requirements-
for a suitable [njectlon location were evaluated.

As explained below, neither of these sources is a suitable location for reagent injection and, therefore, SNCR -

- was not considered feasible. It may-be possible to incorporate a major redesign to the lime plants to -

overcome the issues described below. However, the redesign on the lime kiln feed system was not further
considered because this type of modification is considered beyond the required scope of an evaluation like a
four-factor analysis. For example, the New Source Review Workshop Manual states that “[historically, EPA has
not considered the BACT requirement as a means to redefine the design of the source when considering
available control alternatives.”®

7 USEPA, "Control Cost Manual — Section 4 — NOX Controls ~ Chapter 1 - Selective Non-Catalytic Reduction,” 04/2019, Page 1-5.
8 JSEPA, “New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment Area Perm|tt|ng, 10/1990

page B.13. -
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Stone Bin and Preheater

The stone bin and preheater provides fresh limestone feed to the lime kiln and transfers heat from the flue
gas to the incoming stone. The system uses mechanical rams to transfer limestone from the stone bin into
the kiin inlet and transfer chutes, transferring heat to the stone from the hot flue gas. This occurs in a cyclic
process, First, the ram retracts and fresh limestone drops into the preheating chamber which is warmed by
the flue gas. Second, the.ram extends and the preheated limestone falls into the transition area and ulﬁmately
into kiln inlet and transfer chutes.. Then the cycle is repeated with the ram cycling through the retraction and
extension. The cycling of the ram retracting and extending produces a corresponding cycling of temperature,

" as the flue gas flow is immediately restricted upon ram extension and gradually increases until the next ram
extension. The cycling temperatures would not be appropriate for SNCR because the stable temperature
profile is not available.

In addition, the stone bin and preheater is not a feasible location for an injection lance because the
equipment would likely be damaged by the falling stone and/or eroded and plugged by the high dust
loading. Further, the falling limestone would inhibit the reagent spray and prevent proper mixing with the flue
gas, which would reduce reaction time necessary for SNCR.

Therefore, SNCR is not technically feasible for this injection location,

Kiln Inlet and Transfer Chutes _

. The kiln inlet and transfer chutes are the final transition for the limestone as it moves into the kiln. This'
location also has significant technical chalfenges as an injection point for the SNCR reagent. This area of the
kiln is extremely laden with dust from the process, and the kiln internally has ongoing solids accumutation
issues. The reason for the high dust rates is multifaceted, but the primary cause is the design of the
rectangular stone bin/preheater — note that only a handful of such kilns were built in the 1970s before
changing to a much more efficient cylmdrlcal de51gn with a conical feed chute. Because of the rectangu!ar
shape, it requires the flue gas duct to be bifurcated, to route the hot gas to two opposing corners of the bin,
First, the stone bin configuration captures a significant amount of kiln dust and results in high dust
recirculation rates as it is accumulated and pushéd back into the kiln feed pipe. Second, the feed pipe keeps‘ ‘

“the stone separate from the duct/dust on its return to the stone bin, so rather than the stone impacf cleaning
the walls of a combined feed chute, the dust deposits in the ducts and the stone erodes the feed pipe. The
accumulation of dust already requires daily cleaning, and at times becomes unmanageable, which will result
in ceased/warped injection lances that cannot be removed for mainienance without a _
shutdown/burning/welding. These same problems would occur with the SNCR injection system which would
significantly limit its effectiveness.

Therefore, as identified above, SNCR is not technically feasible for this injection location without a major

redesign on the lime kiln feed system.

We believe that it is also important to repeat the conclusion in our FFA report that, independent of the four-
factor analysis, any installation of additional emission control measures at Indiana Harbor is not expected to
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have a perceptible impact on visibility in affected Class | areas and that no further visibility improvements are
necessary to meet the 2028 uniform rate of progress, As stated in our FFA report, the four closest Class | areas
and the distances from our facility are:

+ Mammoth Cave National Park — Kentucky (499 km)

* Seney National Wildlife Refuge — Michigan (513 km)
«  Mingo National Wildlife Refuge ~ Missouri (561 km)
» Isle Royale National Park — Mlchlgan (699 km)

Thank you for provrdmg us the opportunity to provide this information to support- IDEM's response to the
‘comments from the FLMs. Please let us know if you need any additional information or would like to d|scuss _
this submittal in more detail, :

Sincerely,

Brian Wolters

ENV Compliance Manager
Indiana Harbor

Attachments: _
e Updated control cost calculations




Appendix C.1

Waiking Beam Furnace #5
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ArcelorMittal Indiana Harbor East
Regicnal Haze Four-Factor Analyses for NOy and SO, Emission Controls

Appendix C.1 — Table G.1-3: NOy Control - Ultra-1.ow NOy Burners {ULNB}
Walking Beam Furnace #5

Operating Unit: Walking Bearn Furnace #5
Oasgin Capacity 528 [MMBtu/hr
Expacted Ulllizllon Rate 100%

E=xpected Annual Hours of Operation - 8,760|Hours

CONTROL EQUIPMENT COSTS

[Capital Costs

Direct Capital Costs

Purchased Equipment

1,047,000(

instailation -

2.287,000

Total Direct Capital Cost, DC -~

3,334,000

Telal Indirect Capitat Costs, |C -

521,400] -

Total Caplta! Investment {TCl}=DC + IC

5.865 400

5,012,000 F

[Total Capitat Investment {TCI} with Reirol_'l Factar

[Operating Cosis ~

Tolal Anmual Diract Cperating Costs

82,500 -

1 abor, suparvision, materals, replacement parts, uillities, elc.
Total Annual indirect Qperating Costs

669,300( -

. Sum Indirect oper costs + capilal recovery cost
Total Annual Cost (Annualized Capital Cost + Operating Cost i [ -

Emission Control Gost Caleulation

Baseline Cont, Emis. Gont. Emis. | Cont Emis } Reduction Cont Cost
Pollutant R - - Emis. Thr | . . IHIMMBiu Thyr Thyr $Ton Rem
Pidt0 - - - NA
Total Particulates i - ) - NA
Nitrous Oxides (NOx) .. 24,0 0.12 1316 82.4 6,100
Sulfur Dioxida (SO,} . - - NA

Notes & Assumptions . .
1 Equipment costs and emission rates provided by burner vendor
2 Installation costs provided by ArcalorMittal based on projects of similar scope
3 Assumed 0.1 and &.5 hi/shift respectively for operatior and maintenance labor
4 Controlied emission factor based on vendor guaranteed bumar performance

751,800

81372021
Page 3 of 5




ArcelorMittal indiana Harbor East

Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.1 = Table C.1-3: NOy Control - Utra-Low NOy Burners (ULNB)

Walking Beam Furnace #5
CAPITAL COSTS
{Round to 1000s)

Birect Capital Costs
Purchased Equipment
Purchased Equipment Costs (A)
Instrumentation
Salas Taxes
Fraight
~ Purchased Equipment Total (8)

Instaltation
Materials and Refractory
Mangdréls for bumar installation
Scatfolding

" Demetition and Instaliation Labor
Wasle Disposal

installation Total |

Total Dieect Capital Cost, DG

fndirect Capital Costs
Consiruction and Field Expanses
Contractor Fees
Start-up
Performance test
Model Studies
Contingencles .

Total Indirect Capital Costs, iC
Total Capital Investment {TC#) = DC +1C

Site Preparation, as required
Buildings, as required
Site Spacific - Olher

Total Site Specific Costs

10% of purchased equipmant coslts

0.0% of purchased equipment casls

5% of purchased equipment costs
15% ”

Enginaering Estimate
Engineering Estimate
Engineering Estimate
Engineering Estimate
Engineering Estimate

10% of purchasad-equipment tota
10% of purchased equipment total
5% of purchased equipment total -
Estimale -
NA of purchased equipment total,
20% of purchased equipment total

Site Specific
Skta Specific
Site Specific

' Adusted TGl for Replacement Parts (Catalyst, Filter Bags, etc} for Capital Recovery Cost

Total Capital Investment (TCE) with Retrofit Factos

OPERATING COSTS
(Round to 100s)
Divect Annual Qperating Costs, DC

Qperating Labor
Opsrator
Suparvisor
Maintenance {2}
Maintenance Labor
Maintenance Materials

30%

67.53 $/Hr, 0.1 hefB hr shift, 8760 hriyr
15% 15% of Operator Cosls

67.53 $/Hr, 0.5 he/B hr shift, 8760 brfyr
100% of maintenance |abor costs

Utilittes, Supplies, Repi ts & Waste Mar
MA ..

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
Total Annual Direct Operating Gosts

Indirect Operating Costs
Overhead

Administration {2% tota! capital costs)

Preperty 1ax (1% total capitat costs)
Insurance (1% total capital cosls)
Capital Recovery

Totai Annual Indirect Operating Costs

nt
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

60% of tolal labor and malerial costs
2% of total capital costs {T'Cl)
1% of total capita! costs {TCI}
1% of total capital costs (TCI}

8% for a 20- year equipment life and a 5.5% interest rate
Sum indirect oper costs + capitat recovery cost

Tolal Aanual Cost (Annualized CapHal Cost + Operating Cost, -

916,000
91,000

o]

46,000
1,647,000

£50,000
152,000
175,600
1,400,000
10,000
3,287,000
3,324,000

- 105,000
105,000
52,000
50,000
" NA

- 209,400

. 521,400

3,855,400

3,055,400

] 5,012,000

" 7400
1,100

37,000
37,000

49,500
100,200
50,100
50,100
419,400
669,300

751,800

8/13/2021
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ArcelorMittal indiana Harbor East
Regional Haze Four-Facter Analyses for NOy and 50, Emission Controls
Appendix C.1 ~ Table C.1-3: NOy Control - Uitra-Low NOy Burners {ULNB)

Walking Beam Furnace #5

Capital Recovery Factors
Primary Instatlation

Interest Rate 5.5%
Equipment Lifa 28 years
CRE 0,0837

Repiacement Parts & Equipment:
NiA

Replacement Farts & Equipment:
NiA - . i

“[Elesctrical Use”
NA :

Reagent Use & Othier Operating Costs

Operating Cost Calculations Annual hours of oparation: B, 760

' Utifization Rate: 100%

Unit Unlt of Use Unit of Annual Annual  Comments

Item - Cost $ Measure Rate Measure Use* Cost - -
Operating Labor . B
Op Labor 67.63 SMHr 0.1 b6 hr shift 110 7,395 $ftr, G.1 he/8 hr shift, 8760 hriyr
Supervisor 158% of Op, NA 1,108 15% of Operator Gosts
Maintenance B
Maint Labor 67.53 $Mr 0.5 he/8 hr shift 548 36,973 $fFr, 8.5 hi/8 hr shift, 8760 hriyr
Maint Mds 100 % of Maintenance Labor -NA 36,673 100% of Maintenance Labor
Utitities, Supplies, Replacements & Waste Management
Elsctricity 0.073 $/kwh 0.0 kW-hr 1] 0 $/kwhy, 0 KW-hr, 8760 hriyr, 100% utilization
Naturat Gas 8.15 $/kscf & scfm 0 0 $i/kscf, 0 scfm, 8760 hriyr, 100% utilization
Water 5,18 $/kgal 0.0 gpm 4]

0 &kgal, & gpm, 8760 hrlyr, 100% ulilizaiion

8132021
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~ Appendix C.2

Walking Beam Fumnace #6
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ArcelorMittal indiana Harbor East

Regional Haze Four-Factor Analyses for NOx and SO, Emission Controls
Appendix C.2 — Table C.2-3: NOy Control - Ultra-Low NCy Burners (ULNB)

Walking Beam Furnace #6

Operating Unit: Walking Beam Furnace #6

Dasgin Capacity 626 MM Bturhr,
Expected Uliliztion Rate 100%
Expected Annual Hours of Operalion 8,760/ Hours

CONTROL EQUIPMENT COSTS

Capital Costs

Direct Gapital Gosts

Purchased Equipment 1,047,000
instailation : . 2,287,000
Total Diract Capital Caslt, DC 3,334,000
Total Indirect Capital Costs, |C 524,400
Total Capltal investment {¥C|} = DC+|C 3,855;400
Tqia! Capital tnvestment {TCI) with Retrcfit Factor - - 5,012,600,
Oporating Costs . : . - ‘
Total Annual Direct Operating Costs - _1tabor, supervision, matadals, taplacement parts, utilities, etc. 82,500
Total Annual Indirect Operating Costs Sum indirect oper cosls + capilal racavery cost £69,200

‘Total Annuat Cost (Annualized Capital Cost + Operating Cost

Emission Control Cest Calculation

Baseline Cont. Eris. Cent, Emis. | Gont Emis | Reduetion Cont Cost
Poliutant - | Emis. Thr Ib/MMBtu Thyr Thyr §/Ton Rem
PM10 - - . - NA |
Total Parli L - NA
MNilrous Cxldes (NOx) 236.6 0.12 1271 106.56 6,800
Sulfur Dioxide {S0,) - - NA

Notes & Assumptions -
1 Eguipment cosis and emission rates provided by burner vender
2 Instellaticn costs provided by ArcelorMitlat based on préjects of similar scope
a Assumed 0.1 and 0,5 hi/shift respectively for operatior and malntenance iabor
4 Gontrolled emission factor based on vendor guaranlead bumer performance

751,000




ArcelorMittal Indiana Harbor East
Regional Haze Four-Factor Analyses for NOyx and S0, Emission Controls
Appendix C.2 — Tabie C.2-3: NOy Control - Ultra-Low NOyx Burners (ULNB}

Walking Beam Furnace #6
CAPiTAL COSTS
{Round to 1000s)

Direct Capital Costs
Purchasad Equipment
Purchased Equipment Costs {A)

Instrumentation 10% of purchased equipmant costs
Sales Taxes 0.0% of purchased equipment costs
Freight 5% of purchased equipment costs

Purchased Equipment Total {B} 16%

Instaliation

- Materlels and Refractory Enginearing Estimate N
Mandrels for bumer Installation’ Engineering Estimate ’

T Scaffolding - Englneering Estimate - -

- Damolition and Installation Labor . Engineering Esfimate - - -

Waste Disposal - : . Englncering Estimata .~ -

1nstal|a§ion Total ) ’ - L i _
Total Direct Capital Cost, DG A -

Indirect Capital Costs . . - -
.Gonsirction and Field Expenses - 10% of purchased equipment lotal -

Centractor Fees . 19% of purchased equipment total  _ =
Starkup”™ . - 5% of purchasad equipment total . o
Performance test - . Estimata -

Model Studies . ) NA of purchased eguipmenttotal -

Coenlingencies 20% of purchased equipment total ~
Total [ndirect Capital Costs, IC - -

Total Capitat Investment {TC{) = DC+IC

Site Preparation, as required Site Spacific
Buidings, as required . Site Specific
Site Speclfic - Other, ' Site Spacific

Total Site Specific Costs
Adjusted TCI for Replacement Parts [Catalyst, Filter Bags, etc} for Capital Recovery Cost

Total Capital Ir}vestment {TCI) with Retrofit Factor 30%

GPERATING COSTS
{Round to 100s) .
Direct Annual Operating Goests, DC

Qperating Lahor

Operator ) ) 67.53 $iHr, 0.1 hr/8 hr shift, 8760 hriyr

Supervisor . 15% 15% of Operator Cosls
Maintenance (2}

Maintenance Labor 67.53 $/Hr, 0.5 hr/8 hr shift, B760 hriyr

Maintenance Materials 100% of malnterrance laber costs
Litilitles, Supplies, Replacements & Waste Management

NA . NA

NA NA

NA : : NA

NA NA.

NA NA

NA NA

NA : NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA A

NA NA

NA NA

Total Annual Direct Operating Costs

Indirect Operating Costs

Cverhead 60% of total laber and material costs

Adminlstration {2% total capital costs) 2% of total capital costs (TCI)

Property tax {1% total capital costs) 1% of tatal capltal costs (TCH

Insurance (1% total capital costs) 1% of tolal capital costs (TCY)

Capital Recovery 8% for a 20- year aquipment life and a 5.5% interest rate
Total Annual Indirect Operating Costs Sum Indirect eper costs + capital recovery cost

Total Annual Cost (Annualized Gapital Cosl + Operaling Cost,

910,000
91,006

0

46,000
1,647,000

£50,000
- 182,600
- 175,000
1,400,000

- . o.o0

2,287,000

3,334,000

“405,000

- 105000

52,000
50,000
ONA

200,400

521,400

3,656,400

3,865,400

§,012,000

7,400
1,106

37,000
37,000

49,500
100,200
50,100
50,100
419,400
669,300

761,800

8132021
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ArcelorMittal Indiana Harbor East

Regional Haze Four-Factor Analyses for NOy and S0O; Emission Gontrols
‘Appendix C.2 - Table C.2-3: NOy Control - Ultra-Low NOy Burners (ULNB}
Walking Beam Furnace #6

Capital Recovery Factors
Primary Instatlation

Interast Raie 5.6%
Equipment Life 20 years

CRF 0.0837

“|Replacement Parts & Equlpment:
MIA

Replacement Parts & Equipment: . - ] - T . N
NiA : B

Eloctrical tUsa . LT
NiA .

rﬁeagent tlse & Other Operating Costs

* |Operatirig Cost Calsulations Annual hours of operation: 8,760
- . Utilzatton Rate: . 100%
Unit Unit of Use Unit of Annuat Annual  Comments
item 3 Cost § Maasura Rate Measure Use* Cost
Operating Labor . . - . _ X B
Op Labor . * - 67.53 $/Hr 0.1 hré tr shift 110 7,395 $fHr, 6.1 he/@ hr shift, 8760 hriyr
Superviser - 15% of Op. - NA 1,109 15% of Cperator Costs
Maintenance
-|Maint Labar B 67.53 $/Hr 0.5 hi/B twr shift 548 36,973 $fHr, 8.5 hu/8 hr shifi, 8780 hifyr
Malnt Mils . 100 % of Mainlenance Labor NA 36,973 100% of Maintenance Labor
Uitilities, Supplies, Replacements & Waste Management
Electricity 0073 $kwh 0.0 kW-hr 0 G $Awh, 0 KW-hr, 8760 hriyr, 180% utilization
Natural Gas 8,15 $/kscf O scfm Q . 0 $kscl, 0 scfm, 8780 hilyr, 100% utilizalion
Water 5.13 Sikgal 0.0 gpm 0 0 $ikgal, © gpm, B760 hrfyr, 160% utilization

BHM3r202¢
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Appéndix C.3

Sinter Plant Windbox'
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ArcelorMittal indlana Harbor East
Regional Haze Four-Factor Analyses for N

Oy and S0, Emission Controls

Appendix C.3 - Table C.3-3: 50, Control Spray Dry Absorber (SDA}

Sinter Plant Windbox
Operating Unlt:

Sinter Plant Windhox

Erission Unit Number Stack/Venl Number

Daslgn Capadily MMBturhr Standardized Flow Rate 362,228)scim @ 32° F

Utilizalion Rate 190% Temperalure, © 163[Deg F

Annual Cperating Hours 6,666{Hawrs Moaisture Content 4.2%) N

‘{Avnual Interest Rate 5.5% Actual Flow Rate 484.000[acim

Equipment Lifa 20|yrs Standardized Flow Rale 416,196 |scim @ 66° F
- Dry Std Flow Rate 391,000]dscim @ 68° F
CONTROL EQUIPMENT COSTS
ECagltal Casls | i
Baghouse and ancillaries - Total Direct Capital Cost, DC . 13,820,024
iBaghouse and ancillaries - Total indirect Capltal Cusls, iC R - 4,130,122
43DA and Sfaker Total installed Cost j . - 18,828,669
Total Captial investment (TG = DC + IC 36,776,815 -
Total Capltal Investment (TC)=PC +1C - - 36,778,815
Adjusled TCi for Replacmeni Parls 36,274, 51g|l
SDA/Baghouse TC| with Retrollt Factor 54,411,418
[Reheat TCI . -~ 675236
TCI {SBA/Baghouse/Reheat with Reltrofii Factor) - 55,387,154
Operating Costs - R e il
1 Tetal Annuat Direcl Qperating Cosis {SDA + Reheal) Labor, supervision, materials, repiacement parts, uliities, eic, 2,191,644
Total Annual Indirgct Operating Costs (SDA + Reheal) Sum indiract oper costs + capital recovery coslj  ~ I 7,232,288
Total SDA + Heheat Annual Cost {Annualized Capital Cost + Operating Cost) - i 9,423,912,
Emission Contrel Cost Calculation -

) ' Max Emls Annual - Cont Eff Exit Canc. Cont Emis Reduction Cont Cost
Pallutant Lb/Hr T¥r % Cang. - Units Tiyr Tiyr $/Ton Rem
PMi0 : - 0.0] - NA
PM2.5 . 0.0 - NA

~ Wotal Pariculates .0 - WA
Nitrous Gxddes (NQx) .0 - NA
Sultur Dioxide (SO,) T 371.0 0% 37.1 333.9 20,924
Sulfuric Acid Mist 0.C0| - NA
Fluordes G0 - NA
Valalile Qrganic Compeunds {VCC} 0.0 - NA
Carbon Monaxide {CO} 0.0 - NA
tead {#b) 0.00] - NA

Notes & Assumptions

1 SDA cost Is Installed Iincluded in TCH total. Cost from another Barr Engineering project 2011 (712 A0 sefm)
2 Baghouse capilal cost eslimale based on EPA-RO5-0AR-2010-0954-0079, ancilfary equipment from cther Barr Englneanng Pl’Ochls

3 Cosls scaled to design airflow using the 810 power law

"4 Cost scaled up for inflation using the Chemical Engineering Piant Cost Index (CEPCH}

& Calculations per EPA Air Pollution Cenlrot Cest Manual 61h Ed

2002, Section 6 Chapter 1

6 The existing flue gas Is too mosl for spray dryers, feheat Is required 1o prevent nopdansatinn an fltar bags

872021
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ArcelorMittal Indiana Harbor East

Regional Haze Four-Factor Analyses for NOy and S0, Emission Controls
Appendix C.3 - Tabie C.3-3: 502 Control Spray Dry Absorber (SDA)

Sinter Plant Windbox
CAPITAL COSTS
Direct Gapital Costs

Baghouse and anciaries - Purchased Equipment (A} "
Purchased Equipment Costs {A) - Abserber + packing + auxiliary equipment, ECG

Instrumentatian
State Sales Taxes
Freight

Baghouse and anciffaries - Purchased Equipme

instaiiatlon
Foundations & supparts
Handiing & erection
Electrical
Piping
Insulatign - _

. Painting™ _ :

Haghouse and ancillaties - Instaflation Subtotal

Other Specific Costs

10% _ of controf device cost {A)
0.0% of control device cest {A)

5% of control device cost {A)
5%

4% of purchased equip cost (B)
50% of purchased equip cast (B)
8% of purchased equip cost {B)
1% of purchased aquip cost (B)
7% of purchased equip cost (B)
4% of purchagsed equip cost (8)

DA% -

N/A She Specific . .
N/A Site Specilic

NIA s Speciic

Baghouse and ancillarles - Total Direct Capital Cost, BC

Baghousé and ancillaries - indirect Capital Costs
Engineering, supervision
Construction & field expenses
Contractor fees o
Startup
Periormance-test
Madel Stucies
Conlingencies

Baghouse and ancillarles - Total Indirect CapHal ¢

DA and Slaker Total Installed Gost

Total Capltal Investmant (TCH = DC + C

10% of purchased equip cost (B)
20% of purchased equip cost (B)
10% of purchased equip cost {B)

1% of purchased equip cost (B}

1% of purchased equip cost (B}
/A of purchased equlp cost (B}
10% of purchased equip cost (B)
52% of purchased equlp cost {B)

Scaled from previous cost estimale

Adjusted TCl tor Replacement Parts (Catalyst, Fliter B.ags, ete) for Capitat Recovery Cost

Tolal Capltal Investmant (FCL} with Retrallt Factor

OPERATING COSTS
D¥rect Annuai Operating Cests, DG

Operating Labor
Cperater
Supervisar

Malntenarice
Maintenance Labor
Maintenance Materials

Utllitles, Supplles, Repl its & Waste M

50%

67.53 $/Hr, 2.0 hi/8 hr shilt, 6558 hriyr, 100% utilization
15% ol Op., 0.0, 6558 hrfyr, 100% utilization

67.53 $/Hr, 1.0 he/8 hr shill, 6558 hriyr, 100% utilization
100% of maintenance labor cosls

Electricity
Compressed Alr
N/A

SW Disposal
Lime
Flltar Bags
A
A
NA
nfA
7
A
DA
NA
Total Annuak Direct Operating Costs

Indirect Operaling Cosls
Ovarhead
Administration (2% lotal capital cests)
Praparty tax {1% total capilal cosis)
Insurance (1% total capital costs)
Capital Recovery

Total Annuat indirect Operating Costs

LY
0.07 $fkwh, 876.0 KW-hr, 6688 hrfyr, 100% ulifization
0.48 $rksck, 2.0 scimfkacfm, 6558 hrfyr, 100% utilization

200,06 $Mton, 0.1 ton/hr, 6558 hifyr, 100% utilizalion
183.68 $/ton, 153.1 |b/hr, 6558 helyr, 100% utilization
208,02 $Mhag, 1,525 bags, 6558 helyr, 100% utilization

B0% of total fabor and matedal costs
2% of tolal capital cosis (FGY)
1% of total capital costs (TG
1% of tolal capital costs (FC&
0.0837 for a 20- year eguipment (e and a 5.5% inferest rate
Sum indirect oper cosis + capital recovery cost

Total Annual Cost {Annualized Capital Cost + Operating Cost}

6,906,558
680,656

a
345,328
7,942,642

317,702
3,971,271
635,403
79,425
555,978
. g0z
T BB7T,A87

NA
5,877,481

13,820,024 - T

794,264
1,588,508
794,254
79,425
79,425

. 794,354
130,133

18,828,669

36,778,615
36,274,612

54411918

110,716
16,607

55,358
55,358

419,247
183,349
148,430

92,208
186,885

1,268,160

142,824
1,088,238
544,119
544,119
4,740,038
7,054,336

8,327,499

g2t
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ArcelorMittal Indiana Harbor East
Regional Haze Four-Factor Analyses for NOx and SO, Emission Controls
Appendix C.3 - Table C.3-3: SO2 Control Spray Dry Absorber (SDA)

Sinter Plant Windbox
Capltal Racovery Factors

Total Hep Parts Cost
Inistallation Labor. . ..— .

460,872 Cost adjusted for freight & sales tax
w o= e..- - 43,331.10 min per bag

804,203
- - 186,885

Primary Instaliation

Interest Rate 5.50%
Equipment Life 20 years
CRFE 0.0837
Heplacement Parls & Equigzn_jent: Fllter Bags
Equipment Life 3 years
CRF 0.3797
Aep parl cost per unit 22802 $/bag
Amount Required 1928

EPFA Conl Cosl Manual 6th ed Section 6 Chapler 1.5.1.4

*_ Elestrlcal Use

- ||Blower, Baghouse

Fiow aclm ciPhteo - FEfficlency Hp

484,600 10.00

W - - - [ . B -
incramental eleclriclly incease ovar with baghouse repiacing
5,745,070 scrubber inchuding ducting

Tolal = - 5,745,670 o -
Reagents and Other Operaling Costs - -
Lime Lise Rate 1.30 lo-mote CaOfl-mole 502 153.10 Ib/hr Lime
Sofid Wasie Disposal 742 tonfyr GSA unreacted sorbant and reaction bypreducts
Operating Cost Caloulations

Ulilzation Rate]  100% | Annual Operating Hours| 6558 |

Unit Unit of Use Unit of Annual Annual  Comments

Item Cost $ Measure Rate Measure Use* Cost
(Opetating Labar .
Op Labor 67.53 $Hr 2.6 he/8 hr shift 1,640 $ 110,748 $/Hr, 2,0 hr/é hr shiff, 6558 hriyr, 100% utilization
Supervisar 15% of Op. . NA $ 16807 of Op., 0.0 6558 hriyr, 106% ulilization
Malntenance . B
Maint Labar 67.53 $/Hr 1.¢ hr/@ hr shifl 820 $ 55,358 $/Hr, 1.0 hi/8 hr shift, 6558 hrfyr, 100% ulilization
Maint Mils 100 % of Mainlenanc¢e Labor NA $ 55358 % of Maintenance Labor, 0.¢ , 6558 hrfyr, 100% ulilization
Utilitles, Supplies, Replacements & Wasle Management
Electricity =~ . 0.073 $ikwh - B76.G kW-hr 5,745,070 § 419,247 $/kwh, 876.0 kW-hr, 6558 hrfyr, 100% utilization
Compressed Al 0.481 $kscl 2 sclm/kachn 380,889 $ 183,349 $fiscl, 2.0 sefm/kactm, 6558 hrfyr, 100% ulilization
Walar 5.129 $/mgal gpm $/mgal, 0 gpm, 6558 hriyr, 100% ulifization
SW Disposal 200.00 $iton 0.11 tonthr 742 § 146,430 %iton, 0.1 tenvhr, 6558 hrfyr, $00% utiizalicn
Lime 183.68 $/ton 163.1 Ibfhr 502 $ 92,203 $/ton, 153.% ib/hr, 6558 hriyr, 100% utilization .
Fiter Bags 228,02 $/bag -1,925 bags N/A § 186,885 S/bag, 1,925 bags, 8558 hrfyr, 100% utilization -
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ArcelorMittal Indiana Harbor East
Reglonal Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.3 - Table C.3-4: Flue Gas Reheat for SDA

Sinter Plant Windbox
Ogperating Unit: Sinter Plant Windbox
Emission Linit Number StackNent Number Chamlcal Englnesring
Desgin Capacity MMBTUMr  |Slandardized Flow Rate 382,228 (scfm @ 32° F Chemical Plant Cost Index
Expected UHiizatlon Rate 100% Temperature 163|Deg F 1998/1699 390
Expecied Annual Hours of Operation 6,558|Hours Moisture Content 4£.2%, 2019 607.5
Annual Interest Rale 5.5% Aclual Flow Rate 484,000 |acfm Inflation Adj 1.56
Expected Equipment Lifa 20[yrs Standardized Flow Rate 410,196 |scfm @ 887 F
Dry Std Flow Rate 391,600 |dscfm @ 68 F
CONTROL EQUIPMENT COSTS
Capltal Costs .
Direct Capital Gosts _ .
Purchased Equipment (A} : ’ B . T - . 36,5201 |
Purchased Equipment Total {B) 15%|of control device cost {A) . . 386,998]
Instalfation - Standard Cosls i 30%]of purchased equip cost {B) | 116,100]
Installation - Slle Spaciiic Cosls B ) NAJ
Instaliation Total - : 118,100,
Tatal Direct Capital Cost, DC . . 503,098]
Total Indirect Capital Cosls, 1C - B8%]of purchased equip cast {B) ) . 147,054
Tolal Capltal Investment {TCIl) = DC + EC ] - - R 650,157
TCI with Relrofit Fastor . i - Bl - . 475,236]
Operating Costs R I . -
Tolal Annuat Direcl Operating Costs Labor, supervision, materials, reptacement parts, wlilities, atc. 823,484,
Yotal Anniral Indirect Operating Costs Sum Indirect aper cosls + capllal recovery cost ] : 172,930
Tolal Annual Cost (Annualized Capilal Cost + Operaling Cost) | | | I 1,096 41AE

_Notes & Assumptions
1 Equipment cost estimate EPA Air Pellution Gontral Cost Manuat 6th Ed 2002, Section 8.2 Chapter 2.5.1
2 Calculatiens per EPA Alr Pollution Contro! Cest Manual 6th Ed 2002, Section 3.2 Chapter 2

B17/2021
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ArcelorMittal Indiana Harbor East

Regional Haze Four-Factor Analyses for NOy and S0, Emission Cantrols

Appendix C.3 - Table C.3-4: Flue Gas Reheat for SDA

Sinter Plant Windbox
CAPITAL COSTS
Direct Capltal Costs
Purchased Equipment (&) (1)
Purchased Equipment Costs [A)
Instrumantation
MN Sales Taxes
Freight
Purchased Equipment Total {B)

Instalatlon

Foundalicns & supperts

Handling & eraction

Electrical

Piping

Insufation . -

Palnting - .
Installation Subtotal Standard Expenses - -

Site Preparation, as required
Buildings, as required
Site Specific - Other
Total Site Specific Cosls
Instaifaticn Total :
Total Direct Capital Cost, DG

Indlrect Capital Costs -
Engineering, supervision
Construction & field expenses- -
Contractor fees - .
Start-up )
Performance test
Model Studies
Contingencles

Total Indirect Capitaf Costs, IC

Tatal Capital Investment (TCl) = DC + IC

10% of contral device cost-(A}
0.0% of controi device cosi (A}

5% of conirof device cost (A}
16%

8% of purchased equip cost {B)
14% of purchased equip cost {B)

4% ol purchased equip cost {B)

2% of purchased equip cost {B)

1% of purchased_'equlp cast (B)

1% of purchased equip cost (B}
30% ’

Site Specific
Sife Specific
Site Specific

10% of purchased equip cost (8)
-5% of purchasad equip cost (8)
10% of purchased equip cost (8)

2% of purchasad equip cost (8)

1% of purchased equip cosi (8) .

of purchased equip cost (B)
10% of purchased equip cost (B}
38% of purchased equip cost (B)

AdJusted TCI for Replacement Parts (Calalyst, Flltar Bags, elo) for Capitat Recovery Cost

Total Caphtal Investment (TCI) with Rstrotit Factor
QPERATING COBTS
Direct Annual Operating Costs, OC

Operating Labor
Operator
Superviser
Maintenance
Maintenance Labor
Maintananca Materials
Utilitles, Supplies, Aeplacements & Waste Managem
NA
Natural Gas

‘Total Annual Direct Operating Costs

tndirect Operating Cosls
Overhead
Administration (2% telal capital costs}
Property tax {1% tolal capiial costs)
Insurance (1% total capital cosis) -
Capital Racovery

Total Annual Indirect Operating Costs

50%

15% 15% of Operator Costs

NA

6.15 $fmsci, 345 scfm, 6558 hefyr, 10

67.53 $/Hr, 0.5 hi/8 hr shifl, 8558 hrfyr

67.53 $/Hr, 0.5 hi/8 hr shift, 6558 hryr
100% of maintenance labor cosis
et :

60% of otal labor and malerial costs

. 2% of lotal capital costs (TG}

1% of lotal capitai costs (TCH}
1% of lotal capilat costs (TCH)

Total Anntal Cost {Annuallzed Capltal Cosl + Operating Cost)

0.0837 for a 20- year equipmant life and a 5.5% Inlerest rale
’ Sum Indlrect oper cosls + caphtal recovery cost

336,520

33,652
0

16,828
386,088

30,080,
54,480
15,480
T 740
3,870
3,870

116,100 .

NA -

NA B

NA
NA -
116,100
503,008

38,700
16,350
38,700

7,740
2,870

0
38,700
147,069

650,157
650,157

975,236

27,679
4,162

27,679
27,679

836,204

923,484

52,313
18,505

9,752 °

9,752
81,607
172,939

1,096,414
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ArcelorMittal indiana Harbor East
Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.3 - Table C.3-4: Flue Gas Reheat for SDA

Sinter Plant Windbox

Capltal Recovery Factors
Primary Installatlon

Catalyst Cost
Instatlation Labor

Tota! Installed Cost

¢ Cost adjusted for {reight & sales tax

interest Aate 5.50%
Equlpment Life 20 years
CRF 0.0837
rﬂeplacement Catalysh: Calalyst

Equipment Life 3 years
CRF 0.3707

Rep part cost per unit 0§
Amount Raquired agft®

. Assume Labor = 15% of catalyst cost {basis fabor for baghouse replacemerit)

0 Zero o if no veplacement parls needed

Total Rep Parls Gosl
Installation Laber
Tolal Installed Cost -
Annualized Cost

0 Cost adjusted for freight & salas tax

Annualized Gost 0

Repk 1 Parts & Equiy

Eqguipment Life 3

CRF - 0.3707 .
flep part cost per unit 0 $each

Amount Required 0 Number )

- 0 10 minper bag {12 hr total} Labor at $29.65/hr : DAQPS !is!rrep.!acernenl times from 5 - 20 min per bag.

9 Zera out if no replacement parts needed
0

Electrical Uss -

Flow agfm & FinHzO Elficiency Hp kW .

Blower, Thermal - -~ 484,000 19 0.6 1,783.2  EPA Cost Cont Manual 61h ed - Oxidizders Chapler 2.5.2.1

- |Blower, Catalytic 484,000 | - 23 0.6 2,170.7  EPA Gost Cont Manual 6ih ed - Oxidizdars Chapter 2,5.2,1
Oxidizer Type thermal {calalytic or thermal) 0.0 N/A - Rleheat is a duct buraer, negligible presssure drop

Reagant Use & Other Operating Costs OxIdizers - NA

Operating Cost Caleulalions

Annstat hours of operation: 6,556
Usllization Rate: 100%
Unlt Unit of Use Unit of Annual Annual  Comments

Item Cost§  Measure Rata Measuire Use* Cost
Operating Labor .
Op Labor . B7.53 $MHr 0.5 /8 hr shift 410 27,679 $/Hr, 0.5 hi/8 hr shitt, 6558 hoiyr
Suparvisor 15% of Qp. NA . 4,152 15% of Operator Costs
Makitenance . - o
Maint Labor 67.53 $/Hr 0.5 he/8 hr shift 410 27,679 $/Hr, 0.5 hrfd hr shift, 6558 hoiyr
Malnt Mtls 100 % of Mainlenance Labor NA 27,679 100% of Maintenance Labor
Utliitles, Supplies, Replacements & Waste Management
Elgclricily 0.0673 $kwh 0.0 kW-hr . 0 $kwh, G }W-hr, 6558 hrfyr, 100% utilization
Malural Gas 6.15 $fmsct 345 scim 135,939 836,294 $imscf, 345 seim, 5558 helyr, 1009% utilization

*annual use rate is in sama units of measuremeant as the unit cost factar

817/2021
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ArcelorMittal Indiana Harbot East
Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.3 - Table C.3-4: Flue Gas Reheat for SDA

Sinter Plant Windbox
Flue Gas Re-Heat Equipment Cost Estimate Basls Thermal Oxidizer with 70% Heat Recovery

Auxiliary Fuel Use Equation 3.19

Tua 163 Deg F - Temperature of wasle gas into heat recavery

Th 193 Deg F - Temperature of Fiua gas into heal recovery

Trot 77 Deg F - Referance temperature for fuel combustion cafculations

FEA Q% Faclional Heat Recavery % Heal recovery sec¥on efficiency

Twa Deg F - Temperature of waste gas cul of heat recavery

Tia Deg F - Temnperature of flue gas oul of heat recovery

hey ‘ 21502 Blulb Heal of combustion auxifiary fuel {mathane)

Mg . 0 BwAb Heat of combustion waste gas

Couig 0.2400 BtuAb - Deg F Heat Gapaclty of wasle gas {alr)

Pug " 0.0739 Ib/scf - Density of wasle gas {alr) at 77 Deg F .

Py 0.0408 Ib/scf - Densily of auxiliary fuel (methane) at 77 Deg F -

Qe . 410,185 sclm - Flow of wasle gas

Qy - scfm < Flow of auxiflary fuel h

Yoar o 2005 infiation Fiate ~ 0.0% S ’

“'Gest Calculations _ T 410,54%|scfim Flue Gas Costin 1989 $'s{ $216,038|° —
) . Cuzrent Cost Using CHE Plant Cost Indax] $338,520
Heat Rlec % A B -

- 0 10,284 02355 Expanents per equation 3.24
03 13,149  .2609 Exponents par aquation 3.25
0.5 17,058 .2502  Exponents per equation 3.26 .
0.7 21,342 - 0.2500 Exponenls per equalion 3.27

- Refsrance: OAQPS Control Cost Mariual &th Ed Feb 1896 - Chapter 3 Thermal & Calalyllc Inclneralors

{EPA 453/B-96-001)

8/17/2023
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ArcelorMittal Indiana Harbor East
Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.3 - Table C.3-5: 502 Conirol Dry Sorbent Injection (DSI)

Sinter Plant Windbox
Operaling Unit

Sinter Plant Win

dbox

Emission Unlt Number

Stack/Verd Number

Design Capacity

{MMBtu/nr

Standardized Flow Rate

382,228

sclm @ 328 F

Uitilization Rate

100%

Exhaust Temperatire

163

Deg F

IAnnual Operating Hours

8,558

hriyr -___jExhaust Molsture Gontent

4.2%

Annisal Interest Rate

5.50%

Actual Flow Rate

484,000

acfm

[Control Equipment Life

20

VIS Standardized Flow Rate

410,196

scim @ 68° F

Plant Elovation

610

it Dry Std Flow Rate

391,000

- |dscim @ 68° F

CONTROL EQLEPMENT COSTS

Capital Costs

Direct Capitat Costs

Purchased Equipment {A)

7,552,681

Purchased Equipment Tolal (8)

. 15%

of cantrol device cost {A)-

8,665,563

Instalfation - Standard Costs

|
of purchased equip cost {B)

6,427,331

1 - Site Specific Costs

T4%!

- NiA|

Installation Total

6,427,331

Total Direct Capital Cost, BC

Total Indirect Gapital Costs, IG

52%

Total Capital knvestment {(TCI) = DG + 1C

of purchased equip cost (B)

Adusted TCifor Aeplacement Pars

DS TC! with Retrofit Faclor -

28 687,822

|ReReat TCE

975,911

TC!(DSC + Rehaat wlth Retrofit Factor)

35,663,739] -

Operaling Cosls

Total Annua! Direct Operating Costs {DS1+ Reheat)

Labor, supervision, materals, replacement pars, ullfities, olc.

5,627,044

Tetal Annual indirect Operating Casls (D3] + Rehea)

Sum indirect oper costs + capital recovery cast

[T'otal DS| + Reheat Annual Cost (Annuallzed Capltal Cost + Oparating Cost)

[
[

4,050,81@'

9,677 857)

Emission Control Cost Cajculation

Pollutant

LbfHr

Annual Cont Eff

Cont Emis
Tonf¥r % Toni¥r

Reduction
TJonf¥r

Cont Cost
$Ton Rem

Phi0

Ph2.5

Total Particulates

Nitrous Oxides (NOx)

[Suliur Dioxide (S02)

113.14

371.0¢ ~T9% 1$1.30

259.70

$37,300

[Sulfurie Acld Mist (H25C4)

Fluorides

Volatile Crganic Compeunds (VOC)
‘Carbon Monoxide (CO)

Legd (Pb)

Notes & Assumplions

1 Baghouse capilal cost estimate based an EPA-A05-0AR-2010-0954-0079, ancll!ary equipment irom olher Barr Enginaering projecis
2 Gosts scaled up o design airflow using the 8/10 power law
3 Cost scaled up for indlation using the Chemical Engineering Plant Cost Index {CEPGI)

4 GCalculations per EPA Air Pollution Cenirol Cost Manuat 6th Ed 2002, Beclion 6 Chapter 1
5§ Reheat is required to reach DSI reaction temperature ’

8117/2023
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ArcelorMittal Indiana Harbor East

Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.3 - Table C.3-5: 502 Control Dry Sorbent Injection (DSH)
Sinter Plant Windbox

CAPITAL COSTS
Direct Capital Costs

Purchased Equipment {8) " 7,862,681
Furchased Equipment Costs (A) - Inlechun Syslem + auxiliary equipment, EC
Instrumentation - 30% Inciuded In vender estimate 755,268
Stale Sales Taxes 6.0% of control device cost {A)
Freight E . 5% of control device cost {A) 377,834

Purchased Equipment Total {B) - 16% . 8,665,583 -

Installation . !
Foundations & supparts 4% of purchased equip cost (8) 347,423
Handling & ereclion . §50% of purchased equip cost {B) - 4,342,791
Elecirical : ) 8% of purchased equip cost (8) . : T 694,847 .
Piping B .- 1% of purchased equip cost (8) . . _ 86,856 .- .
insuiation ’ . 7% of purchased equip cosi (B) ) : 607,991 . . T
Paintng ° : 4% included in vendor estimate o o 347,423 ' -

Insia!lallon Suhtoial Slanda‘rd Expenses 4% 5,427,331

Other Speciiic Cosis (see summary) ) - -

Site Preparation, as required 7 NA. Site Specitic

Bulldings, as requirad ) WA Slle Spedific - .
Lost Production for Tie-ln WA Site Specific - -
Total Site Specilic Costs - .~ B . i - NA-
Installation Total L . - ) . . . N 6,427,331
Total Direct Capital Cost, DG - N . . . 15,112,914
indirect Capltal Costs R o - : -
Enginearing, supervision . 10% of purchased equip cost (B} - ' ~ 868,558
Consiruclion & field expenses 20% of purchased equip cost (B} RN TANY
Contractor fees’ 10% of purchased equip cost (B} B 866,558
Siartup 1% of purchased eguip cost (B} 86,856
Parformance lest 1% of purchased equip cost (B} 86,856
Model Studies : N/A of purchased equip cost {B} o -
Contingencies : 10% of purchased equip cost (B} . 868,558
Tofal Indirect Capital Costs, IC . 52% of purchased equip cost (B) 4,516,503
Tatal Capital investment (TCl) = DC +IC 19,629,417
Adjusted TCl for Replacement Parts {Catalyst, Flllef Bags, etc} for Capital Recovery Cost 19,125,215
Taotal Capltal Invesiment (TCI) with Relrofit Factor 50% 28 687,822
OPERATING COSTS
Direst Annual Operating Costs, DC
Operating Labor
Operaior . B67.53 $/Hr 110,716
Supsnviser ' 0.5 of Optaber . 15,807
Maintenance i ) :
Maintenance Labor 67.53 $Hr 55,358
Mainlenance Materials - 100 % of Maintenance Labor 55,358
Utilitles, Supplles, Replacements & Waste Management
Eleciricity - - 0.07 $ewh, 525.6 kW-hr, 6558 hriyr, 100% utilizatfon 251,548
N/A . : -
Compressed Alr : .48 $/ksef, 2.0 sefm/kactm, 6558 hrfyr, 180% uillization . 183,349
NIA . . -
Solid Waste Disposal 200.00 $/ton, 0.3 tonsir, 6558 hrfyr, 100% utflization 331,182
Trona . 285.00 $fton, 628.6 bofhr, 6558 hrfyr, 100% utilization 587,463
Filter Bags™ : 228.02 $/bag, 1,925 bags, 6558 hriyr, 100% utilization . 186,885
N/A -
N/A - : -
NIA : X -
/A T . -
Total Annual Direct Operating Cosls - 1,778,466
Indirect Operating Costs
Overhead 80% of total labor and material costs 142,824
Administration {2% loial capital costs) - 2% of total capital costs (TCI) 573,756
Proparly tax (1% total capitai costs) 1% of lotal capital costs {TCI) 206,878
Insurance (1% total eapital cosis) 1% of tofal capilal costs (TCI) 286,678
Capital Recavery 0.0837 for a 20-year equipmant jife and a 5.5% inferes! rale 2,400,578
Total Annual Indirect Operating Costs Sum Indirect oper costs + capital recovery cosis 3,877,799
Tatal Annual Cost (Annualized Capital Cast + Operaling Cost) 5,666,266
8172021
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ArcelorMittal Indizna Harbor East

Regional Haze Four-Factor Analyses for NOyx and SO, Emission Controls
Appendix C.3 - Table C.3-5: 502 Control Dry Sorbent Injection (DSI)

Sinter Plant Windbox
Capital Recoevery Factors
Primary installatlon

"|[interest Rate 5.50%
Equipment Life 20 years
CRF 0.0837
Replacement Parls & Equipmenl: Fiiter Bags
Equipment Life 3 years
CRF 0.3707
fep part cost per unit 228,02 $bay
Amount Required 1925 Bags -

Total Rep Parts Cest
[nstallation Labor
“{Total Installed Cost
Annualized Cost

43,331 20 min per bag
504,203 -
186,865 .

460,872 Gost adjusted for Ireight, salas tax, and bag disposal

Ejectrical Use

Filler Bags

Flow acim TP inH20 © kKWhrfyr
- . Incremental eleclricity increase over with baghouse reptacing
- [Bloveer 484,600 6,00 ° 3,447,042 scrubberincluding ducting :
iTolal . N 3447042
Reagent Use & Otker Operaling Costs :
Trona use - 1.5 NSR 113.14 fohr 802 628.63 Ib/hr Trona :
Sclid Waste Disposal 1,856 1onfyr DS! unreacted sarbent and reaction byproducts
Operating Cost Caicufations
: Utilization Rate 100% [ Annual Operating Hours 6,558 |
. ) Unit Unit of Usa Unlt of Annual Annual Comments
ltem: Cost § Measure Hate HMeasure Use* Cost
[Oparaling L.abor
Op Labor. 67.53 $Hr 2.0 he/8 hr shift 1,640 § 116,716 $/Hr, 2.0 hif8 br shift, 1,646 hrivr
Suparvisor 15% of Op Labor NA § 16,607 %-of Operator Costs
Maintenance
daint Labor . B87.53 $/Hr 1.0 fir/8 hr shift 820 $ 55,368 $/Hr, 1.0 he/8 br shift, 820 hriyr
alint Mils 100% of Maintenance Labhor : NA $ 55,358 100% of Maintenance Labar
Utllitles, Suppties, Replacements & Waste Management
Elachriclly 0.073 $kwh 525.6 KW-hr 3,447,042 $ 251,548 $/kwh, 525.6 KW-hr, 6558 hrfyr, 100% utiizatien
Water N/A gpm .
Compressed Air 0481 $kscf 2.0 sefm/kacfm 360,889 § 183,342 $kscl, 2.0 scfmikacim, 6558 hrlyr, 100% vidization
Ceoling Water NfA gpm .
Solid Waste Disposal 200.00 $iton 03 ton/hr 1,656 § 331,182 $iton, 0.3 tonvhr, 6558 hriyr, 100% utilization
Trora . 285.00 $hton 628.6 ibr 2,061 $ 587,483 $fton, 628.6 lbfhr, 6558 hrfyr, 100% utilizatton |
-228.02 $ibag 1,925 bags NIA $ 186,885 %rbag, 1,925 bags, 6558 hr/yr, 100% ulilization

81772021
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ArcelorMittal Indiana Harbor East

Reygional Haze Four-Factor Analyses for NOy and SO, Emissich Controls
Appendix C.3 - Table C.3-6: Flue Gas Reheat for DSI

Sinter Plant Windbox

Operaling Unlt: Sinter Plant Windbox
HErasion Unit Number Stack/Vent Number Chemical Engineering
Desgin Capacity MMBTU/hr | Standardized Flow Rate 382,228|scim @ 32° F Chamlcal Plant Cosl Index
Expected Utilization Rate 100%,| Temperature 163|Deg F 1996/1999 390
Expected Annual Hours of Operalion 6,558|Hours Moisture Content 4.2% 2018 607.5
Annual interest Rate 5.5%| Actual Flow Rale 484,000]acim inffation Adj 1.56
Expected Equipment Lile 20]yrs Standardized Flow Rale 410,196 |scfm @ 68% F
. Dry Std Flow Rale 391,000jdsolm @ 68° F
CONTROL EQUIPMENT COSTS
Capital Cosls
Direct Capital Costs B . .
Purchased Equipment (A) . - B ] 338,753]
Purchased Equipment Tolat {B) " 15%}of control deviee cost {A) ' - 387,266
“i Installation - Standard Cosls 30%]|of purchased equip cost{B) |~ K 118,180
Installation - Site Specific Cosls - E i : ' ' NA|
Instaliation Tetal . : 116,$8§E -
Total Direct Canilal Cost, DG i} 503,446
Tolat Indirect Capital Costs, IC 35%|of purchased equip cost (B} - . 14?.?61“
Total Capital Invesiment (TCI) = DC + IC . - L ] . 650,608
TCI with Retrofit Factor - . ) - . . 975,911
Qperating Costs )
Total Annual Direct Operating Cosls - Labar, supervision, r ials, replacement parts, uililies, ete. - 3,848,577
Total Annual Indirect Cperating Costs ) Sum Indireat oper costs + caplal recovery cost | 173,014
Total Annual Cost (Annualized Capilal Cost + Operating Cost) [ . | : |- 4 021,59fi

Notes & Assumpt:ons
1 Equipment cost estimale EPA Air Poliution Contrel Cost Manual 6th Ed 2002, Section 3.2 Chapler 2. 5. 1
2 Calculations per EPA Air Poution Control Gest Manual 6th Ed 2002, Section 3.2 Chaptar 2
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ArcelorMittal indiana Harbor East
Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls

Appendix €.3 - Table C.3-6: Flue Gas Reheat for DSI

Sinter Plant Windbox
CAPITAL COSTS
Direct Capital Costs
Purchased Equipment (A) (1)
Purchased Equipment Costs {A)
fnstrumentation
MN Sales Taxes -
Freight
Purchased Equipment Tatal {E)

instatiation
Foundaticns & supports
Handling & erection
Electrical - ’

Piping -

Insulafion
= Painting

& tnilon Sl 1 Standard Exp

Sile Preparation, as required
“Buildings, as required
~ Site Specific - Other
Total Site Specific Costs
instalatlon Total
Tatal Dis’eci Capilat Cost, BC

Indirect Capltal Costs
Engineering; supervision ~
Coristruckion & field expenses
Contractor faes
Slart-up
Perormance test
Modal! Studles
Conlingencies )

Total Indirect Capitat Costs, IC

Total Capitai Wivestmen? (TG =DC + IC

10% of control device cost {A)
0.0% of cantral device cost {A)

5% of controf device cost (A}
15%

8% of purchased aquip cost (B)
14% of purchased equip cost (B)

4% of purchased equip cost (B)
* 2% of purchased equip cost (B)

1% of purchased equip cost (B)

1% ol purchasad equip cast (B)
0%

. Sile Specific
Site Spacifle
Site Specific

10% of purchased equip cost (B}
5% of purchased equip cost (B)
10% of purchased equip cost (B)
2% of purchased equip cost (B)
1% of purchased equip cost (B)
ol purctiased equip cost (B)
10% of purchased equip cost (B)
38% of purchasad equip cost (B)

Ad]usted TCifor Replacement Parls (Catalyst, Filter Bags, ate) for Capital Recovery Cost

Total Capitat investmen? (TCH with Retrof#t Facter

OPERATING COSTS
Direct Annual Operating Costs, DC

Operating Labor
Operator
Superviger
Maintenance
Maintenance Labar
Malntenance Matedals

50%

67.53 $/Hr, 0.5 he/B hr shift, 6558 hriyr

15% 15% of Cperator Costs

67.53 $/Hr, 0.5 hr/8 hr shift, 6558 hriyr
100% of maintenance labor costs

Utilities, Suppiies, Replacoments & Waste Management

NA
Natural Gas

Tolal Annual Direct Operating Costs

indlrect Operating Cosls
Gverhead

Adminislration {2% total capltal cosis)
Property tax (1% total capial casts)

Insurance (1% total capilal costs}
Capital Recovery

Tolal Annal Indirect Operating. Costs

NA

6.15 §/macf, 1,554 scfm, 6558 hr/yr, 100% utilization

60% of total labor and material costs

2% of tota! capilai costs (TCI)
1% of total capilal costs (TCI)
1% of {otal eapilal costs (TCI)

0.0837 for a 20- year equipment Hfe and a 5.5% interest rate
Sum indirect oper cosls + capital recovery cost

Tetal Annual Cost (Annualized Capital Cost + Oparating Cosl)

336,763

33,675
]

16,838 -

387,265

30,081
54,217
15,491
7,745
3,873
- s873
iis,180
NA

NA

TONA
- NA

T TiGAd0

T E,A46,

38,727
" 18,383
38,727
7,745

' 3,873
0
38,727

RN L
147,161

650,608
650,608

978,911

27,679
4,152

27,679
27,679

3,761,388

3,848,577

. 52,3187
N 19,518

- 9,759
9,759
88,864
173,014

4,021,501
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ArcelorMittal Indiana Harbor East

Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.3 - Table C.3-6: Flue Gas Reheat for DSI

Sinter Plant Windbox

Capitak Recovery Factors
Primary Instalfation

Interest Raie 5.50%
Equipment Life 20 years
CHF 0.0837
Replacement Catalyst: Caialyst
Equipment Lile 3 years
CRF 0.3707
Rep part cost per unit o s
- |Amount Required 7 ag ¢
Catalyst Cost - ' G Cost adjusted for freight & sales iax .
Instaliation Labor . 0 Assume Labor = 15% of catalyst cost (basls fabor for baghouse replacement)
Tetal Installzd Cast . 0 Zero outif no replarement parts needed

Annualized Cost i 0

Replacement Paris & Equipment:

Equipment Life } 3 :

CRF E . K . 03707 N

Rep part cost per unit B 0 $ each )

Amount Required . 0 Numbet - - -
Tolal Rep Parts Cost - - 0 Cost adjusted for fraight & safes tax i ) B . N
Inslailation Labor ™ - _ G 10 min per bag {13 trlotal) Labor at $29.65/hr OAQPS list replacement limes from & - 20 min per bag.

Total instalied Cost - 0 Zoro aut  no replacement parts needed ) . :

Annualized Cost. - ) ) '} . . : - .

Electrlcal Use

. R Flow acfm apmnuza  Efficlency Hp W - ‘

Bléwer, Thermal 484,000 19 0.6 1,793.2  EPA Cosl Cont Manual 6th ed - Oxidizders Chapter 2.5.2.1
Blower, Catalytic - 484,000 . ' 23 0.6 2,170.7  EPA Cost Cont Manual 6th ed - Oxldizders Chapter 2.5.2,1
Oxidizer Type thermal {cataiytic or thermal) 0.0 /A - Reheal is a duct b=urner, negligible presssure drop

Reagent Use & Other Operating Costs Ox'fdizers - NA

QOperating Cost Galculatlons, Annual hours of operation: 6,558 -
Utilizatlan Rate: 180%

Unit Unit of Use Unit of Annual Annual  Commenls
Itam Cost$ = Measure Rate Measure Use® Caost
Operating Labor - - - . . -
Op Labor - . 67.53 $/Hr .5 hi/8 hr shift 410 27,679 $/Hr, 0.5 hi/8 hr shift, 6558 hriyr
Suparvisor 15% of Op. NA 4,152 15% of Operator Costs
Malntenance -
Maint Labar 67.53 $/Hr 8.5 hr/8 hr shift 410 27,679 $/Hr, 0.6 hi/8 hr shift, 6558 hriyr
Maint bMtls 100 % 'of Maintenance Labor NA 27,679 100% of Maintenance Labor
Ulitities, Supplies, Replacements & Wasle Management . ' :
Eleclricity 0.073 $Awh 0.0 kKW-hr 0 0 $ewh, 0 kW-hr, 6558 hrfyr, 100% ulilization
Natural Gas © 8.5 $imsct 1,554 scim 611,400 3,761,388 $/msct, 1,554 scim, 6558 hrfyr, 100% utilization

‘annual use rate is In same upils of measurement as lhe unit cost factor
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ArcelorMittal Indlana Harbor East
Regional Haze Four-Fagtar Analyses for NOy and S0, Emission Controls
Appendix C.3 - Table C.3-6: Flue Gas Reheat for DSI

Sinter Plant Windbox
Flue Gas Re-Heat Equipment Cost Estimate Basis Thermal Oxidizer with 70% Heat Recovery

Auxiiary Fuel Use Equation 3.19

Tut 163 Deg F - Temperature of waste gas into heal recovesy
Ty 325 Deg F - Temperature of Flue gas inta heat recovery
Teat 77 Deg F - Reference temperaiure {or fuel combusticn caleulations
FER 0% Factienal Heat Racovery % Heat recovery section efficlency
Tuo Deg F - Temperature of waste gas oul of heat recovery
T [Jeg F- Temperaluré of flue gas outof heat recovery
Dear . 21502 Btulb Heat of combustion auxdiary fuel (methang)
Pug 0 Btufo Heat of combusfion wasle gas
"Cpwyg 0.2400 Blu/lb - Deg F Heat Capacity of waste gas {(ais) .
Pug 0.0739 fofacl - Densily of waste gas (air) at 77 Deg F
Pu 0.0408 tyiscf - Density of auxiliary fue! (methane) at 77 Deg F
Q;,g' " 410,196 scfm - Flow of waste gas '
Qy sclm - Flow of auxiliary fuel
Year 2008 Inflation Rate 3.0% .. - . . -
Cost Caiculations 411,750]scfm Flue Gas " Costin 1988 $'s[ $216,187}
- - Current Cost Using CHE Plant Cast Index| $336,753
Heal Bec % A B : -

0 10,284 0.2355  Exponenis per equation 3.24
0.3 13,149 . 0.2609 Exporienis per equation 3.25
0.5 17,056 0.2562°  Exponents per equation 3.26
0.7 21,342  0.2500 Exponests per equalion 3.27

Reference: OAGPS Contro Gost Manual 5th Ed Feb 1996 - Chapter 3 Thermal & Catalytlc incnerators
{(EPA 453/B-95-001)

B17/2021
Page 16 of t6



