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Boling, Jean ' '

From: Maicher, Thomas W. <Thomas.Maicher@cievelandcliffs.com>

Sent: Tuesday, August 17, 2021 1:38 PM

To: Boling, Jean

Subject: RE: Federal Land Managers Comments Associated with the Cleveland Cliffs Burns Harbor
, Facility

Attachments: Four Factor Analysis Response_2021-08-17.pdf

*** This is an EXTERNAL email. Exercise cautlon DO NOT open attachments or click imks from
unknown senders or unexpected email. ****

o Jeah; ‘

Please see the attached response per your request. [n the Appendix, it does not include C.3 since COG Desulfurization
Control Costs were not revised. Please let me know if you need anything else. .

“Tom

CLIFFS

THOMAS MAICHER

Manager Environmental

P 219.787.4961 M 219.313.0866
Thomas‘Maicher@clevelandcliﬁs.com

| CLEVELAND CLIFFS LLC
250 W U.S. Highway 12, Burns Harbor, IN 46304- 9745
P 312.899.3500 _clev.elandchffs.com

ﬁ Please consider the environment before printing this e-mait

From: Boling, Jean <JBoling@idem.IN.gov> . .

Sent: Thursday, July 29, 2021 2:26 PM

To: Maicher, Thomas W. <Thomas. Malcher@clevelandcllffs com>

Subject: [EXTERNAL) Federal Land Managers Comments Associated with the Cleveland Cliffs Burns Harbor Facility

Good afternoon Thomas,

IDEM received 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 will 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
information the FLMs have requested to address their comments related to the four-factor analysis conducted for the
Cleveland Cliffs Burns Harhor Facility. The following hulleted items provide a summary of the detailed comments
attached that are specific to this facility.




s 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 bosed on the errors identified or justification for why the
recommended correction is not applicable.

s Notwithstanding the analysis issues highlighted here, IDEM still identified a number of cost-effective control
options for the Burns Harbor facility that are within the range of $4,000-$10,000/ton cost thresholds being used
by other states in their regional haze implementation plans. We request that IDEM include these cost effective
controls in their RH SIP.

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
demaonstration 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
inr 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.

| ‘Piease forward the information requests to me by close of business August 17, 2021 and if either one of you have any
guestions about the FLMis 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 Bolinyg

* .Senior Environmental Engineer

Indiana Departmient of Environmental Management
- Office of Air Quality, Air Programs Branch

100 North Senate Avenue, MC 61-53 IGCN 1003
Indianapolis, IN - 46204-2251

Phone: 317-232-8228

Fax:  317-233-5967

E-mail; ';boiing@idem.iN.gov

Help us improve! [
ADREM vatues yowr feedback

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 i$
not the intended recipient, or an employee or agentresponsible 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.




- GLIFFS

CLEVELAND-CLIFFS iNC,

Cleveland-Cliffs Burns Harbor LLG

250 West LLS, Highway 12, Burns Harbor, IN 46304
P 219.787 2120 clavelandalifls com

CERTIFIED MAIL
RETURN RECE|PT REQUESTED

‘August 17, 2021

Jean Boling, Senior Environmental Engineer

tndiana Department of Environmental Management
Office of Air Qu'ality, Air Programs Branch

100 North Senate Avenue, MC 61-53 IGCN 1003
Indianapolis, IN 46204-2251

Re: Response to Four-Factor Analysis Comments dated July 9 and 29, 2021
Ms. Boling:

On September 30, 2020, the Cleveland-Cliffs Burns Harbor facility (Burns Harbor) submitted a Regional
Haze Four-Factor Analysis (FFA) report in response to a request from the Indiana Department of
Environmental Management (IDEM). Burns 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 fetter is in response to your emails dated July 9 and 29, 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 - Purchased Equipment Costs for Spray Dryer Absorber (SDA)

The FLMs requested additional information regarding the control cost calculations for the installation of a
SDA and for additional detail on how the control costs were adjusted for inflation.

The following steps were completed to calculate the purchased equipment costs for the SDA systems:

1. Calculate the mid-point for capital costs using Table 1a of the USEPA control technology fact
sheet® referenced in the calculations, for spray dryers installed on combustion sources that are
designed to burn less than 2,000 MMBtu/hr. The table references a capital cost range of $30,000 -
$150,000 per MMBtU so the mid-point is $90,000 per MMBtu in 2001 dollars.

T USEPA, Air Polluticn Control Technology Fact Sheet - Flue Gas Desuifurization,
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3. Adjust the installed capital cost from 2001 dollars to 2012 dollars using the Chemical Engineering
Plant Cost Index (CEPCI)% Note that the 2020 index was not yet available, so the cost was only
adjusted to 2019 dollars. The 2001 CEPCI indek was 394.3 and the 2019 CEPCI index was 607.5, so
for the Battery No, 1 Underfire Unit the adjusted cost was calculated to be $64,478,506
($41,850,000 * 607.5 / 394.3). _

4. Calculate the purchased equipment cost by dividing the installed capital cost by 2.7572, This
factor was derived using factors from the USEPA Control Cost Manual. For the Battery No, 1
Underfire Unit, the purchased equipment cost was calculated to be $23,385,502 ($64,478,506 /
2.7572).

This calculation was performed so that the purchased equipment cost could be used with other cost
factors from USEPA’s Control Cost Manual to better delineate the capital cost categories. This was
completed so the reviewer could see an itemized list of the capital expenditure as opposed to seeing a
single, all-inclusive cost. However, because USEPA’s control cost manual was used to back-calculate the
purchased equipment cost and then the sarme manual was used to itemize the costs, the total capital cost
calculated in the control cost evaluation ($64,282,882) is similar to the total capital cost calculated using
the USEPA fact sheet as shown in step 3 above (364,478,506},

Comment 2 - Capital Cost Adjustment for Inflation

The FLM's requested additional information on how the costs from coke oven gas desulfurization plant
study were adjusted for inflation, The site-specific cost estimate from the Burns Harbor engineering study
s based on 2008 dollars. The CEPCI cost index was initially considered for adjusting the cost to 2019
dollars, but the index did not accurately reflect Chicago-area trends in construction costs. For example,
the CEPCl index noted a 4.5% increase in construction labor from 2008 to 2019 but the facility has realized
a much higher increase in labor costs. In addition, CEPCI index for 2008 occurred after an increase of 9.5%
from 2007 followed by a decrease of 9.3% to 2009, and it is likely that neither of these large swings were
considered in the 2008 cost estimate. Therefore, the 2008 cost estimate was adjusted assuming an
average inflation rate of 2% per year which is consistent with the average annual change in the CEPCI
index from 2006 to 2019. However, we believe that this may be an underestimate of the actual inflation
that will be realized if the project were required in the future.

Comment 3 — General Comments Regarding 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 defauilt prime bank rate should be used for the control cost calculations. Burns
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 assumed an interest rate of 5.5% which is lower than the Burns Harbor site-specific

2 htps://www.chemengonline.com/pci-home
3 USEPA, Control Cost Manual — Chapter 2 — Cost Estimation: Concepts and Methodology, 11/2017, page 15.
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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,

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 Burns
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 fow 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 April 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 required until 2028.
Based on this volatility, uncertainty, and timeline for installing centrels, Burns 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 Burns 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 installation of retrofitted pollution
control devices can 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
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to fit in the existing space and additional duciwork, fans, and flue gas heaters may be needed to make the
system work properly. To 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.g., 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 coke oven gas desulfurization cost analysis did not use a retrofit factor because the analysis was
based on a site-specific study.

All other control cost calculations for Burns Harbor used a retrofit factor of 1 (e.g., 0% increase in total
capital cost) as a conservative approach that was used due to the high cost-effectiveness (dollars per ton
of potential pollutant removed) that resulted from the control cost calculations. in other words, because
the cost-effectiveness was high, the retrofit factor was not further investigated or applied. However, a
retrofit factor greater than one may be appropriate for these sources. For example, the sources that were
evaluated are older emission units that were not designed to accommodate additional controls such as
SDA and dry sorbent injection (DSI). A retrafit factor could be used to account for additional costs that
were not otherwise considered in the cost effectiveness calculations. For example, site preparation at the
facility will likely incur higher than anticipated costs for demolition and equipment removal. In addition,
the detailed design would likely require redesign and relocation of pipe racks, duct work, and other
equipment. Furthermore, additional or enhanced structural support may be necessary to accommodate
the equipment. As such, a retrofit factor of 1.5, or even 1.6, could be appropriate for these sources.
However, as previously stated, because the cost-effectiveness was high, the retrofit factor was not further
investigated or applied.

¢. Equipment Life

The FLM 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:

Equipment useful life: the analyses of costs for spray dry absorbers for the Burns Harbor units assumed a
useful life of 20 years. According to the CCM Section 5 Chapter 1, "Acid gas scrubbers are relatively
reliable systems that have been demonstrated ta 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 fe.g,, Coyote Station; H.L. Spurlock Unit 2 in
Maysville, KY; East Bend Unit 2 in Union, KY; and Laramie River Unit 3 in Wheatland, WY} and some

* USEPA, Control Cost Manual — Chapter 2 - Cost Estimation: Concepts and Methodology, 11/2017, page 27.
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scrubbers may have lifetimes that are much longer.” Accordingly, a useful life greater than 20 years is
apprapriate for spray dry absarbers.

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 Burns Harbor FFA report do not fire coal and are not large EGUs, Rather, this
analysis evaluated FGD on coke battery underfire units and boilers which burn a variety of gaseous fuels,
The sources 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 Burns Harbor FFA report use fabric filters to remove the
sorbent from the flue gas and USEPA has provided a different equipment 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 years, with 20 years being typical.”

Since the FGD systems that were considered use fabric 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 controf cost
caleulations,

d. The use of an Indiana sales tax for purchased equipment

The FLMs state 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 f... the property constitutes, {s 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 qualiry statutes, requlations, or standards.” Thus, the control cost
calculations which calculated the sales tax have heen updated with the Indiana sale tax line item removed.
The updated calculations are attached. Please note that the Coke Oven Gas Desulurization study did not
consider sales tax and, therefore, this cost was not adjusted.

Comment 4 — Cost Effectiveness Threshold

The FLMs stated that IDEM should consider the application of a universal cost effectiveness threshold of
$4,000 - $10,000 per ton used by other states. The use of a universal cost effectiveness threshold on a
state-by-state basis allows for a comparison of facilities across multiple geographies and potentially assist

5 USEPA, Control Cost Manual — Section 5 - SO2 and Acid Gas Controls, Chapter 1~ Wet and Dry Scrubbers for Acid Gas Control,
0472021, page 1-8. ‘

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

T USEPA, Control Cost Manual - Section 6 — Particulate Contrels, Chapter 1 — Baghouses and Filters, 12/1998, page 1-48.
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FLMs that are attempting to make arguments that a universal set of controls (similar to RACT or BACT) are
necessary at this time for nearly all sources. However, the ultimate goal of the Regional Haze Rule is to
achieve natural visibility, as defined within the rule, in all Class | areas by 2064. Each state is required to
consider the specifics of overall impact on visibility in nearby Class | areas and use that to identify
individual sources to evaluate further via Q/d®, trajectory analyses, regional photochemical analyses, etc.
Therefore, a universal cost effectiveness threshold should not be used independent of these other
considerations, The decision regarding which controls to consider as part of each state’s reasonable
progress plan would need to include a wholistic evaluation of all the factors including the visibility impact
of sources in that state.

The Regional Haze Rule was written to work toward the 2064 natural visibility goal by requiring states to
submit periodic revisions to the Regional Haze SIP to demonstrate how they will make reasonable
progress towards this goal. it is important to note that the rule requires “reasonable progress” towards the
goal and does not require a state to make the maximum amount of progress immediately nor allow a
state to wait to make progress later.

The four closest Class | areas and the distance from our facility are:

¢ Mammoth Cave National Park — Kentucky (492 km)
* Seney National Wildlife Refuge — Michigan (511 km)
* Mingo National Wildlife Refuge — Missouri {568 km)
* Isle Royale National Park — Michigan (708 km)

. As shown in Section 6.1 of our FFA report, each of these Class | areas have shown significant improvement
in visibility and modefing shows they are projected to be below uniform rate of progress glidepaths in
2028. It seems logical that each state’s decision about reasonable progress would be based on the
visibility in nearby Class | areas and the potential impact of evaluated controls on impairment. For
example, if a Class | area visibility issue has a very large impact from nitrates and limited impact from
sulfates, and the visibility is already projected to be below the glidepath in 2028, then additional SO
control measures considered in this round of regional haze planning are likely unnecessary for reasonable
progress. Each state’s decision about what control measures to implement needs to consider the overall
impact of those measures on downwind Class | area visibility along with the other planned measures that
will impact each Class | area,

The Regional Haze Rule also requires that each state develop a “long term strategy” that considers
emission reductions from all sources, including other air pollution control programs and planned source
retirements and replacements.? As shown in Section 6.2 of our FFA report, there have already been
substantial decreases in haze-causing pollutants, both nationally, regionally, and within Indiana. In
addition, there are specific emission reductions that are planned prior to 2028 which will further improve

* A Q/d analysis is sometimes used as a surragate for source visibility impacts; this ratio is calculated by dividing the emissions
(tons/year) by distance to an affected Class | area (kilometers).
% 40 CFR 51,305(2){iv)
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the visibility in the nearest Class | areas. Thus, Indiana’s long-term strategy and associated reasonable
progress goals must take these other emission reductions into consideration.

We recognize that the Regional Haze Rule requires the state to require selected sources to conduct an
FFA and that the state must consider these analyses when setting their reasonable progress goal.
However, IDEM should use the current trends of visibility improvement and the documented future
emission reductions to demonstrate reasonable progress. Thus, IDEM should not impose a simple cost
effectiveness threshold for the purpose of defining which control measures are necessary because overall
visibility impairment to downwind Class | areas from Indiana sources (like Burns Harbor) are not necessary
to meet the reasonable progress goals,

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 Burns Harbor is not
expected to 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.

Thank you for providing 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
discuss this submittal in more detail,

Sincerely,

Thomas Maicher
Manager, Environmental Departiment

Attachments:

= Updated control cost calculations
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Battery No. 1 Underfire







ArcelorMittal Burns Harbor

Regional Haze Four-Factor Analyses for NOx and SO, Emission Controls

Appendix C.1 - Table C.1-1: Cost Summary

Battery No. 1 Underfire

80, Control Cost Summary
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ArcelorMittal Burns Harbor

Reglonal Haze Four-Factor Aralyses for NO, and 50, Emissior: Gontrols
Appendix C.1 — Table C.1-2: Summary of Utility, Chemical and Supply Costs
Battery No. 1 Underfire

Battery No. T Undeifire Study Year 040
Humber
[Stackdvent Hunbsr .
2020
Item Ualt Cost Unlis Cost Year Data Source Hatas
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ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NOy and $0, Emission Controfs
Appendix C.1 - Table C.1-3: SO, Control Spray Dry Absorber (SDA)

Battery No. 1 Underfire
Operating Unit: Baltery No. 1 Undarfire

[[Emissien Unit Humber © | Stack/Venl Number 0
Eegi_gn Capacity - 465 [MMBtushe Standardized Flow Rale 103,0581scim @ 32°F
100%

Utltizatlon Rate Temperalure 385i0eg
Annual Operating Hours 8,760 [Hours Meisture Content 14.4%
Annuat inlerest Rale 5.5% lActual Flow Rate 177,0001acfin
Equipment Life 20|yis Standardized Flow Rate 110,599]scim @ B8°F
Dry Eld Flow Rate 93,000 |dscim @ 68° F

CONTROL EGUIPMENT COSTS
Capital Cosls ] -
Diract Capital Cosls
Purchased Equipment (A) 23,385,502||
Purchased Equipment Total (5) 15% 1ol contrel device cost (A) 26,809,357]|

installalion - Siandard Cosls T4% ot purchased equip cost (B} 19‘901,065|

nslallalion - Site Specific Cosls hiA|
Installation Total 19,901,062
Tatal Direct Capilal Cost, OC 46,794,390}
TJolalindirect Capital Cesls, IC G2%|of purchased equip cost (B}
iTotz] Capital Investment (TCI) = OC +iC

Adjusted TCi for Replacment Parts
[TC1 wilh Retrofit Factor

[Operating Cosis
Tolal Annual DTract Operaling Costs Labor, supenvision, ials, replacement parts, uliilies, ele, 1,309,176

Tolat Annual Indirect Qperating Cosls Sum indirect oper costs + capital recovery cost i i 7,7583.416

[Fotat Annual Cosi sAnnuaﬁ?ad Cagllal Cosl + Operaling Cost | | [ 3 9,062,597

Emisslon Control Cost Caiculation

Max Emis Annual Cont £ Exit Canc. Cont Emls Reduction Cont Cost

Pollutant Lb/Hr ThT % Cone. Unils Thyr Tiyr $/Ton Rem

PM10 - - 2.0 - TA
PM2.5 0.0 - MA
[Total Paricuiates 00 - NA
[Nitrous Oxides (NOX) . 00 - NA
Sullur Dioxide (80, 16749 0% 167.5 1,507 .4 6,012
Sulfuric Actd Mist 0.00 - MNA
Fluorides a.0 - NA
[Volalite Organic Compounds (VOCY 0.0 - NA
Carbon Monaxlde (CO} 0.0, - MA
Laad (Pb) .00 - NA

Noles & Assumptions

1 Capital cosl eslimate based on mid-range of EPA spray dry facl shesl $/(MMBIWhr: hitps:thnvw3 epa.govitincale 1dir1 Afdg.pdf
2 Costs scaled up lo design aiflow using tha 6/10 pawer law

3 Gosl scaled up for inMation using 1he Chemical Enginesring Plant Cost Index (CEPCH

4 Calculations per EPA Alr Pollulion Conlrel Cost Manuat 6lh Ed 2002, Seclion & Chapler 1

8/13/2021
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ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NOX and SO2 Emission Controls
Appendix C.1 —Table C.1-3: SO, Control Spray Dry Absorber (SDA)
Battery No. 1 Underfire
CAPITAL COSTS

Diract Capital Costs

Purchased Equipment (A}
Purchased Equipment Cosls {A) - Absorber + packing + auxiliary equipment, EG

nstramentation 10% of conlral device cost (A}
Slate Sales Taxes 0.0% of contrel device cost (A)
Freight 5% of canlrol daviee cost (A}
Purchased Equipment Total (3} 15%
{nstallation
Foundalions & supperls 4% of purchased equlp cost (B)
Handling & ereclion 50% of purchased equip cest (B)
Electrical 8% of purchased squip cost {B)
Fiping 1% of purchased equlp cost {B)
insulalien 7% of purchased equip cost {B)
Painting 4% of purchased equip cost {B)
fnstailation Subtotal Standard Expensas T4%

Other Specilic Costs (see summary)

Sile Preparation, as required NIA che specific
Bullgings, as required /A Site Specific
Sile Spacific - Olher N/A Site Specific

Total $ite Specific Costs
Instatiation Tolal
Total Direct Capital Cost, DC
Indirect Capital Costs

Engineering, supervision 10% of purchased aquip cost (B)
Construciion & field expenses 20% of purchasad equip cosl (B)
Conlraclor fees 10% of purchased equip cosl (B8)
Start-up 1% of purchased squlp cost (B)
Performance fest 1% of purchased equip cosl (B)
Medel Sludies NFA of purchased equip cosl (B)
Contingencies 10% of purchased equip cosl (B)
Total tndiract Capital Costs, IC 52% of purchased equip cosl (B)

Totat Capital Investment {TCl) = DC + IC
Adjusted TCI for Replacement Parts {Catalyst, Filter Bags, etc} for Capltal Recovery Cost

Tota! Capital Investment {TCI) with Retrofit Faclor 0%
OPERATING COSTS

Direct Annual Operaling Costs, DC
Cparating Labor

Operator 67.63 $/Hr, 2.0 hef8 br shifl, 8760 hriyr, 100% utilizalion
Supervisor 16% of Op., 0.0, 8760 hefyr, 100% ulifizalion
Maintenance
Mainlenance Labor G§7.53 ${Hr, 1.0 h/8 hr shifl, 8760 hrlyr, 100% ulilizalion
Maimlenance Matarials 100% of maintenance labor costs
Utiiities, Supplies, Repl its & Wasta Manag
Electricity 0.07 S/kwh, 320.4 kKW-hy, 8760 hriyr, 100% ulitizalion
Compressed Alr 0.48 $/kscf, 2.0 scim/kacim, 8760 hriyr, 100% utilization
NIA
SW Disposal £3.34 $/lon, 0.4 ton/hr, 8760 hriyr, 100% utilization
Lime 183.68 $ion, 517.4 Ibfhr, 8760 hi/yr, 100% utilizalion
Filter Bags 228.02 $/bag, 704 bags, 8760 hrilyr, 100% utilization
NA
NiA
NiA
N/A
N/A
NAA
NiA
NiA

Total Annual Direct Operating Cests ’

Indiract Operating Costs

Overhead . 50% of total labar and material costs

Ademilnisiralion (2% folal capital cosls) 2% of tetal capilal cosls (TCH

Properly fax (1% total capital costs) 1% of tetal capilal cosls (TCH

Insurance (1% total capital costs) 1% of total capilal cosls (TG

Capital Recavery C.0837 for & 20- year squipment life and 4 5.5% interest rale
Total Annua! Indirect Operating Casls Sum indirect oper costs + capilal recovery cost

Total Annual Gest {Anaualized Capilal Cast + Operaling Cost,

23,385,502

2,536,550
a
1,169.275

26,693,327

1,075,733
13,446,664
2,151,486
268,933
1.882 533
1075733

19,501,062

NA

13,909,062
36,794,390

2 689,333
5,278,885
26883233
268 833
268,933

2688.333

13,984,530

60,778,920

E0,594,522

610,594,532

147,892
22,184

73,846
73.946

204,300
89,565
212,215
416,284
68,344

1,309,176

190,780
1211891
605,945
605,945
5.138.854

7,753,416

8,062,592

91312023
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ArcelorMittal Burns Harbor

Regional Haze Four-Factor Analyses for NOX and S0O2 Emission Controls
Appendix C.1 — Table C.1-3: 30, Confrol Spray Dry Absarber (SDA)
Battery No. 1 Underfire

Capital Reccvery Faclars

Primary fastallation

Intarest Rale . 5.50%

Equipment Life 20 years

ICRE . 0.0837

Regplacement Pars & Equipmeani; Filter Bags

[Eqiiipment Lifa 3years

ICRF 0.3707

[Rep parl cost per unil 228.02 $/bag

Amount Required 704

ITotal Rep Paris Cost 168,542 Cost adjusted for Ireighl & sales tax
Inslallalion Labor 15,846 10 min per bag EPA Cont Cost Manual 6th ed Section 6 Chapter 1.5.1.4
ITotal tnstatled Cosl 184,338

Annuallzed Cosl 68,344

Elactrical Use

Flow acim D PIn 0 Efficiency Hp kW

. Incrementat eleclricity increase over with baghouse repfasing
[Blower, Baghaouse 177,000 10.0¢ 2,806,441 scrubber including ducling
[Total : 2,808,441

Reagents and Other Operaling Costs

Lime Use Rale 1.30 fo-maols CaDiib-mals 502 517.43 |bibr Lime

Solid Waste Disposal 3.350 tonlyr GSA unreacled sorbent and reaction byproducts

Operaling Cost Calculations

Ulllization Rate] 100% | Annua! Operaling Howrs[ 8760 |
Unit Unitof Use Unit of Annual Annual  Commenis
ltem Cost $ Measure Rate Meoasura Use" Cost
Operaling Eabor
Op Labar §7.53 $MHr 2.0 hr/8 hr shift 2,190 § 147,892 $fHr, 2.0 hi/8 hr shif, B760 hriyr, 100% utilization
Suparviser 15% of Op. WA 5 22,184 of Op, 0.0, 8780 heiyr, 100% ulllizallon
IMaintenance
talnl Labor 67.53 $/Hr 1.¢ hi/8 hr shift 1,005 § 73,946 $/Hr, 1.0 he/8 hr shift, 8760 hriyr, 100% ulilizalton
iMalnl Mils 100 % of Mainlenance Laber WA S 73,946 % of Malnlenancs Labar, 6.0, 8760 hriyr, 100% ulilizalion
Utilitles, Supplias, Raplacements & Waste Management
Elactricily G073 $ikwh 320.4 KMW-hr 2806441 § 204,800 Sfkwh, 320.4 kW-hr, 8780 hriyr. 100% utilization
Comprassed Air 0.481 Sikscl 2 scimfkacfm 186062 § 89585 Sfkscl, 2.0 scivtkaciny, 8760 hrtyr, 100% ulilfzalion
aler 5.129 $imgal gpm $imgal, O gpm, 8760 heiyr, 100% utilizalion
SW Disposal 63.34 $flon 0.38 tonthr 3350 § 242215 Sron, 0.4 tonihr, B760 hrfyr, 100% uliization
Lime 183.68 Sften §17.4 ihr 2266 5 416284 Shon, 517.4 Iofhr, 8760 hefyr, 100% ulilization
Fitter Bags 228.02 $ibag 794 bags N/A § 68344 S/bag. 704 bags, 8760 heiyr, 100% utilization

8132021
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Baltery No. 2 Underfire







ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NO, and $0, Emission Controls

Appendix C.2 - Table €.2-1: Cost Summary

Battery No. 2 Underfire
50; Control Cost Summary

]nsta]!ed(:apn B cost e

554,897,089

Spray Dry Abédrber (SDA) . $é.“363;033

8/13/2021
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ArcelorMIteal Burns Harbor

Reglonal Haze Four-Factor Analyses far NOy and 80, Emission Controis
Appendix C.2 - Table €.2-2: Summary of Utility, Chemical and Supply Costs
Batlery No. 2 Un_ggﬂa

perallng Unilt: Eattery No. 2 Underfira Study Year 020

tackiVenl Humbee

2020
em Unlt Cosl Units Cost Year Dala Souice Hotes
[Gpeiatng LIGoT 685 he £0) Z18[EPA SCR Coniior Cost Marua! Spreadaisel
Fiaintenanca Labar EEIShY Assumad Io b2 equivasnl o operating [abar
fneiaTevon Laber BB{shr Asurnad o be equivalent lo operating 1abar
16 3019 ETA Avetaga prises fof 1ha ldusinal
Electricty 0.07|3kwh sector in ndiana
0142018 EIA Averaga prices fof the Industnal
Hatural Gas 615 |Shscl sactorin Irdiana (lates) avaitabia &0 3000
- ITagonida FIP Crocke! - Cosl extimata for Un'led
Compressad Alr 048]%hstl .38 201 2{Taconila
heinlcals & Supplies. _i
Taconla FIP Dockel - Cot eshmale for Unlad
: Ston 14500 2012{Tacaonda
Reagent cosl for beaa from anether Barr
i 0_Pu

eeting o, Projsct
[Facanita 1P Dockel - Cast extmate for Unted
160, 012[Faconite

E

0% Fallution contrel peaacts exanypled from 4ales
2les Tax tan
!n!ﬂresl Hals 555 Z016[EPA SCR Conlol Cost Manual Spreadshaet
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Foringenzles EvE i &quip cosl (B) |EPA Eosl Control Gast Bianial Ghapler 7 Suggesiad conlingency rangs ol 9% (o 15 of total capal invesiment
ATk 6 Capial v estent {feoft Actory G% EPA Cosl Confrol Cost Manual Chapler 2
wting information {_
Emlstion n-entoly Data
Esumed
Beier Design Capacdy
[Assumed

Perlormancs {esl data
Fedormanca fast dafa
Petlormanca test dita
23 16scim @ X2 F jCakadated Value

Partormanca (et d513

[Frart El alien Plant eta7aton
Baseilne Emlsilﬁ;ns TIhr TFonfyear
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[Eidtur Sickkes (592) 337 1555 8| 251 4510 Emis<lon inventery data
PR Tacl sheet for s 935 [

nslalaticns)
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Arcoforkitial Bums Harbor
Reglonal Hata Four-Faclor Analysas for NOy and 50, Emission Controls
Appendix €.2 - Table C.2-3: SC; Controf Spray Ory Absorber (SDA}

Battery Ma. 2 Underfira
Bptralng Uai: Battery He. 2Urclerfen
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Arcelorittat Bums Harbor
Regional Haza Four-Factor Analyses for NOX and 02 Emissfon Canteols
Appendin G.2—Table G.2.3: S0, Gontrof Spray Ory Absoitier {SDA)
Battery Ho. 2 Underfire
CAPITAL CosTS
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Aucelorititlal Bums Harbor

Raglonal Hara Four-Factor Anzlyses for NOX and S02 Emission Gontrols
Appendix C.2 - Tabla C.2-3: 50, Control Spray Ory Absoiber (SDA}
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Appendix C.4

Power Stgtlion Boiler No. 7







ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NO and SO, Emission Controls

Appendix C.4 - Table C.4-1: Cost Summary
Power Station Boiler No. 7

S0, Control Cost Summary

L Ewmissio

n | Instalied Capital Gost|Total Annuatized Cost| * 1

Spray Dry Absorbor (SDA] 810.7 84,959,780 $12.,368.277 $15,256
[ory SobentInjection (DSI) 70% 270.2 £30.5 518,686,871 $5.302.618 $8,600

8/13/2021
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ArcelorMittal Bures Harbor

Reglonral Haze Four-Paclor Analyses for NO, and 50, Emission Controls

Appendix C.4 — Table C.4-2: Surmnary of Utllity, Chemical and Supply Costs

Power Slation Boiler No, 7

Power Station Baler No. 7

2020
Unlt Cost Unlts

Sludy Year

Cost

020

Yaar Data Source

Holas

I

19[EFA SCR Controf Cost Wanual Spraadshesl |

|Assumad o 52 equivaient ia operating 1abor

Eieclricity

sactarin Indiana

jAssumed o be equlzalant to aparatng falwor
50163015 EIA Averags roes o7 The i—l———_‘J—u_nduslna\

6,15|Sxsel

20142018 EIA Average prices for tha industia
sacior in Indizna gatad avarabls 33¢:202)

03] 3 ksel

0 38]

Tacande FIP Dockel - Cost ectimata fo Unied
2012 Taconde
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Taconde FIP Dockel - Gosl eslimata for Untad
2012 Tacants

Tiena

285005 ton

Reagari col for Uona kam anoler Barr
2020iEngreeting Co. Projecl.

e abric Fiter Bags

[Tacon.ta FIP Dackel - Cost éstimata for Undad
2012{Taconts

alher

sates Tox

Polufion conlial projects exempied from sas

res! Rata

S.50%|

ax
Z0M6|ERA SUR Control Cost Banuaf Spreadsheet

Satd Wasle Disposal

62 34]¢ton

Tacante FIF Dockal - Cost estinata far Unled
2012|Taconte
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.iaﬂug on captalinvestimant (etrofd fador)

10%1{o] purchiasad eqiip cost(BI
i)

EPA Cosl Controd Cost Manual Chaplar 2

EPA Cost Contral Cost Mianual Chapfer ? Suggested conting2nty range ol §% to 15% of talal capdat investment

Operating Infermation

Anuaf Op. s

B8760Hous

Ullizatian Rale

Ermszron Inznkary Daia
Assumad

Dazgn Capacit
[Equipmant Dife
empRratue

[Parfomnance te <t data

erfaimanca tesf data

\alelure Conltant
Actual Flow Rata

Ferfarmanca ie st data

234537 tsctm @ 2 F (Caizufated Yalue

Performanca lest data

tandardzad Flow Rals
St Flow Rate
Hant Elevation

Plant atavatan

ibfhr Tonfyear
Pativtant Lbir Top/Year pEmY. PEMY lofmmbiu
L Inrols Cnid2s (NOx) 33 1450} 21 210
[Euir Drokides {(§02) 5.7 4009 €3 937 .
EPA RG] Sheel 197 T6E G35 Qe SuMuratin {iee
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[SDA - 50, Contral Effictency 0% hitps i epa gowincatetid by pdt
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k0S| - 50, Controf Elfickency 70%, reagant.
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ArcelorMittal Burns Harbor

Regional Haze Four-Factor Analyses for NOy and $0; Emission Controls
Appendix C.4 ~ Tabie C.4-3: SO, Control Spray Dry Absorher (SDA)
Power Station Boiler No. 7

Operating Unit: Power Station Boiler No. 7

Emission Unil Number 0 ] SlackNVent Number [

Cesign Capacily ESDIMMBluihr Slandardized Flow Rate 234,537 [scim @ 32° F

Ulilzation Rate 1060% Ternperalurs 462|Deg F

pinnual Cperating Hours 8,760{Hours. iAol Content 10.9%

lannual interast Rale 5.5% Actual Flow Rale 439,519 [actm

Equiprent Life 20}yrs Slandardized Flow Rale 251,699 [scim @ 68°F

Dry St Flow Rate 221,045 |dscim @ 68°F

CONTROL EQUIPMENT COSTS

Capilal Costs Il
Direct Capitat Cosis
Purchased Equipment (A 32,689.491)
Purchased Equipmenl Tolal (B) 15% |of control device cost {A} 37,592,823
| ion - Standard Cosls 74%|ofp d equip cost (B) 27,818,589
Installation - Sile Specific Casts A

0 Talal j 27818 684]

Total Direct Capitat Cost, DC
Total indirect Capilal Cesls, IC 52%|of p ¢ equlp cost {B)

ﬁ'ulal Cagital Investment (TCl) = DC +C
Adjusted TCI for Repl, Pars
Cl with Rafzofit Factor

Operating Cosis
Total Annual Direct Operaling Costs Labor, supervision, materials, replacement parts, utifilies, atc. 1,556,647

Tetal Annuat Indirect Cperating Cosls Sum Indlrect oper cosls + capital recovery cost ] 10,811,630
fTotal Annval Gast Eﬁnnua?}za% Eapiial Cosl + Oparating COsL H | | | 12,368,277|

Emisslon Contrel Cost Calculation

Max Emis Annual Cont Eff Exit Cone. Cont Emis Reduction Cant Cost
Pollutant LbiHr T Conc. Units Tiyr Thye $ITon Rem
FMio 0.0 - NA
PM2.5 0.0 - NA,
T olal Parlicufales 0.0 - NA
Nitrous Oxides (NOx) 0.0 - NA
Suifur Dioxide {S05) 900.5 0% 0.1 8107 15,266
[Sulluric Actd Mist [ififi] - [
Fluorides 0.0 - NA
f7olalile Organic Compounds (VOC) [ii] N A
Carbon Monoxide {COy 0.0 - 1A
kead {Pb} 0.00 - A

Motes & Assumplions

1 Capital cost astimate based on mid-range of EPA spray dry facl sheat S{MMBtu/hr}: https:/ivavw3.epa govittneate1/dird /fidg. pdl
2 Cosls scaled up to design alflow using the 6/10 pawer faw

3 Cosl scaled up for infation using the Chemical Engineering Prant Cosl Index {CEPCI}

4 Calculations per EFA Air Poliution Control Cost Manual 6th Ed 2002, Sectien 6 Chapter 1

11372021
Page 3 of 8







ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NOy and 80O, Emission Controls
Appendix C.4 - Table €.4-3: 50, Control Spray Dry Absorber (SDA)

Power Station Boilar No. 7
CAPITAL COSTS

Diract Capitat Costs
Purchased Equipment {A){?

Purchased Equipment Cosls {A) - Absorber + packing + auxifiary equipment, EC

Instrumentation
State Sales Taxes
Fralght
Purchased Equipment Tetal (B)

fnstallation
Foupdations & suppors
Handling & erection
Efecirical
Plping
Insulalion:
Fainling
fastallation Sublotal Standard Expenses

Clher Specific Costs (see summary)

Site Preparation, as required
Buiklings. as required
Site Specific - Clher

Total Site Specific Costs
tnstallation Total
Total Direct Capital Cost, DG
Indirect CapHal Costs
Engineering, supervision
GCanstruclion & fisld expenses
Contraclor fess
Stad-up
Parformance test
Modet Studies

Contingencigs
Total Indifect Capital Costs, IC

10% of control device cost {A)

0.0% of control device cost (A)

5% of control device cost (A)
15%

4% of purchased equip cosl (B}
50% of purchased equip cost (B)

8% of purchased equip cosl (B}

1% of purchased equip cosl (B}

7% of purchased equip cost (B)

4% of purchased equip cost (B)
T4%

hiA Site Specilic
WA Site Specific
M/A Site Specilic

10% of purchased equip cosl (B}
20% of purchased equip cosl (B}
0% of purchased equip cost (2}

1% of purchased equip cosl (B}

1% of purchased equip cost (B}
N/A of purchased equip cost (B}
10% of purchased agquip cost (B}
52% of purchased eguip cost (B)

Tetal Capital fnvestment {TCE = DC + IC
Adjusted TCI fer Replacament Parts {Catalysi, Filter Bags, etc} for Capital Recovery Cost

Total Capitat Investment {TCH with Retrofit Factor 0%

OPERATING COSTS

Direct Annual Cperating Costs, DC
Qperating Labor
Operator
Supervisor
Maintenance
Malntenance Labor
Maintenance Materials

&7.63 §Hr, 2.0 he/8 hr shift, 8760 hefyr, 100% utilization
15% of Op., 0.0, 87G0 hifyr, 100% utilization

&7.63 $/Hr, 1.0 hr/8 hr shik, 8760 hriyr, 100% utilization
100% of maintenance labor cosls

LEtifities, Supplies, Replacements & Waste Managemend

Elaclricity
Compressed Air
NA
SW Disposal
Lime
Fifler Bags
A
A
N/A
WA
NiA
NiA
NiA
MNIA
Total Arnual Direct Operating Costs

tndlrect Operating Costs
Ovarhead
Adminisiralion (2% tolal capital costs)
Properly tax (1% tolal capital costs)
Insurance (1% totat capital costs)
Capital Recovery

Total Anaual Indiract Operating Costs

0.07 $fkwh, 795.5 KW-hr, 8760 hrfyr, 100% utilizalion
0.48 §/kscf, 2.0 scfm/kacim, BT60 hedyr, 100% wulilizatlon

63.34 3flon, 0.2 lonthr, 8780 hrfyr, 100% ulilization

183.68 Siton, 278.3 Ibthr, 8760 hryr, 100% utilizalion
228.02 $/bag, 1,748 bags, 8760 hriyr, 100% utibzation

80% of lolal laber and material costs
2% of lolal capilat cosls (TCH)
1% of lolal caphiat cosls {TCH
1% of lolal capilat costs (TCH

0.0837 for a 20- year equipment life and a 5.5% Inleres! rale

Sum indirect oper costs + capital recovery cost

Total Annuz} Cost {Annualized Capital Cosl + Operating Cost!

32,689,411
3,268,941

[
1,634,471

37,692,823

1,503,712
18,796,412
3,007, 428
375,928
2,864,492
1,503,712

21,818,689

NA

27,818,689
66,411,512

3,759,282
7,518,585
3,759,282
375,928
375,928

3,759.282
19,548,268

84,958,780

84,501,915

84,501,915

147,892
22,184

73948
73,948

508,651
222,405
114,131
223,882
168,710

1,558,647

190,780
1,690,038
845018
845,019
7.240.773

10,811,630

12,368,277
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ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.4 — Table C.4-3: S0, Control Spray Dry Absorber (SDA)

Power Station Boiler No. 7
GapHal Recavery Faclors

Primary Installation

Interest Rate 5.50%

Equipment Life 20 years

CRF 0.0837

Replacement Parts & Equlpment: Fliter Bags

iEquipmend Life 3 years

ICRF 0.3707

iRep part cost per unit 228.02 $tbag

iAmount Required 1748

Total Rep Pads Cost 418,516 Cost adjusled for freight & sales lax
Insiallation Labor 39,349 10 min per bag EPA Conl Cost Manual 6th ed Section & Chapler 1.5.1.4
iTotal Installad Cosl 457,865

[Annualized Cost 168,710

Eloctrical Use

Flow acfm L RirHIG Efficiency Hp kW
Incremenlal eleclricily increase over with baghouse replacing
[Blower, Baghouse 439,618 10.00 6,968,837 scrubber including ducling
[Total 6.968.837

Reagents and Other Dperaling Costs

lLime Use Rate 1.30 ib-mole CaCib-mole SO2 278.28 Ibinr Lime

Solld Wasle Disposal 1,802 ton#yr GSA unreacted sorbent and feaction byproducts

Dperating Cost Calculations
Utifization Rate]  106% Annuat Qperaling Hours] 8760 1
—  Usit  ©nltof @

nit o se Unitof Aanuai Annval Commanis
Itam GCost § Measura Rate Measure Use* GCost
iOperating Labor
jop Labor &67.63 SfHr 2.0 he/8 b shift 2,190 § 147,892 S/Hr, 2.0 he/8 hr shift, 8760 hifyr, 100% uliilzalion
Supenisor 15% of Gp. NA $ 22184 of Op., 0.0, BTE0 he/yr, 100% utllization
Maintenance
IMalnt Labor 67.53 $Hr 1.0 hr/8 hr shiil 1,085 $ 73,946 $/Hr, 1.C hr/8 br shift, 8760 hrlyr, 100% ulilizalion
Aalnt MUs 100 % of Malntenance Labor NA § 73,9456 % of Maintenance Labor, 0.0, 8760 hriyr, 100% utilizaifon
Utllities, Supplias, Raplacemants & Waste Managaman}
[Eleciricity 0.073 Shwh 7855 kW-hr 6,968,837 § 508551 Siovh, 7855 KW-hr, 8760 hriyr, 100% utilizalion
ICompressed Al 0.481 Siksef 2 scimikacim 482,022 $ 222405 $kscl 2.0 scimvkacm, 8760 hifyr, 100% utilization
Haler 5.129 $imgat gpm $/mgal, G gpm, 8760 hrfyr, 100% utllization
HSW Disposal 63.34 $hon 0.21 ton/hr 1,802 $ 114,131 Sicn. 0.2 torvhr, 8789 heiyr, 100% wtilization
Lime 183.68 Son 278.3 Ihibr 1.219 § 223802 Siten, 278.3 Ibvhr, 8760 hriyr, 100% ullfizatton
iFiller Bags 228.02 Shag £.748 bags MIA S 189,710 Sibag. 1748 bags, 8760 hefyr, 100% ulilzalion

arizrz2o21
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ArcelorMittal Burns Harbor

Regional Haze Four-Factor Analyses for NOy and S0O; Emission Controls
Appendix C.4 — Table C.4-4: SO, Control Dry Sorbent Injection (DSH) with Baghouse

Power Station Boiler No. 7
Cperating Unit:

Powaer Station Boiler No, 7

Emission Unit Number |Istacknvent Numoer
Destgn Capacity 850 MMBlu/hy Egtandardized Flow Rate 234,537 scfm @ 32° F
Utilization Rale 100% Exhausi Temperature 462 Deg F
\Annual Operating Hours 8,760 hrfyr Exhausl Moisture Content 10.9%
lAnnual inlerest Rale 5.50% Aclual Flow Rate 439,519 acim
Conlrol Equipment Life 20 yrs Standardized Flow Rale 251,699 scfm @ 68°F
Plant Etevaiian 810 1t Dry Sid Flow Rate 221,845 dscim @ 68° F
;
CONTROL EQUIPMENT COS5TS
Capital Costs 1
Diract Capitat Costs
Purchased Equipment {A) 7,443,146
Purchased Equipment Total (B) 15% |of control device cost (A) 8,559,618
Installation - Slandard Cosis T4%|of purchased equip cost {8) 6,334,117,
Installation - Site Specific Cosls MiA
Inslallation Tolat 6,334,117
Total Direct Capital Cost, DC i 14,893 7351
Total Indirect Capital Costs, IC £2%|of purchased equip cost {B) 4,451,001
[Total Capital lnvestment (TG} = DG +IC 18,886,871
Adjusted TCi for Raplacement Parts 18,886,871
Tolal Capital Investment {TCI} with Retrofit Factor 18,886,871f
Cperating Costs
Total Annual Sirect Operating Cosls tabor, supervision, matertals, replacement parts, utilities, efc. 2,696,212
Total Annual Indirect Cperaling Costs Suni indirect oper costs + capital recovery cost I 2,698,406
[Total Annual Cost (Annualized Capital Cost + Operating Cost) | | 5,382,618;
Emission Control Cost Calculation
Max Epiis Annual Cont Eff Cont Emis Reduction Cont Cost
Pollutant Lb/Hr ‘Tanf¥r % ToriYr ToniYr $/Ton Rem
PM10
PM2.5
Total Particulaies
Nitrous Oxides (NGx)
Sultur Dioxide (SO2) 205.66 $00.78 76% 270.23 630.55 $8,600
Sulfuric Ackd Mist {H2SO4}
Fluorides

olatila Qrganic Compounds (VOC)

Carbon Monoxide (CO)

fLaad (Pb)

Notes & Assumptions

1 Baghouse capital cost eslimate based on EPA-R05-OAR-2018-0954-0079, ancillary equipment from other Barr Engingering projecis
2 Cosls scaled up to design aliffow using the 6710 power law

3 Cosl scafed up for inflation using the Chemical Engineering Plant Cost Index (CEPCI)

4 Calculations per £PA Air Pollution Conlrel Cost Manuat 6th Ed 2002, Section 6 Chapler 1

871372021
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ArcelorMittat Burns Harbor
Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.4 — Table C.4-4: 8O, Control Dry Sorbent Injection (DS1) with Baghouse

Power Station Boiler No. 7
CAPITAL COSTS
Direct Capital Costs

Purchased Equipment (A} "
Purchased Equipment Costs {A) - Injeclion System + auxiliary equipment, £C

instrumentation 10% tncluded in vendor sslimate
State Sales Taxes 1.0% of contrel device cost (A}
Freight 5% of control device cost (A)
Purchased Equipment Total (B) 15%
fnstallation
Foundations & supports 4% of purchasead equip cost (B)
Handiing & erection §0% of purchasad equip cost (B)
Electrical 8% of purchasad equip cast (8)
Fiping 1% of purchased equip cost {B)
Insulalion 7% of purchased equip cost (B)
Fainting 4% Inciuded in vendor estimate
installation Subiotal Standard Expenses 74%

Other Specific Costs (see summary)

Site Preparation, as required hIA Site Specific
Builgings, as required MNA Site Specific
Lost Production for Tte-In hiA Site Specific

Tolal Site Specific Costs
Instaliation Total
Tatal Direct Capital Cost, DG

Indirect Capital Costs

Enoineering, supervision 10% of purchased equip cost {B)

Construction & field expenses 20% of purchased equip cost (B)
Contractor faes 10% of purchased equip cost {B)
Stad-up 1% of purchased equip cosl {B)
Performance test 1% of purchased equip cosl (B}
Model Studies NiA of purchased equip cosl (B}
Contingencies 10% of purchased equip cosl (B}
Total Indirest Capital Costs, IC 652% of purchased equip cost (B)

Total Capital Investment (TG} = BC + IC

Adjusted TCI for Replacement Parts (Gatalyst, Filter Bags, #l¢) for Capital Recovery Cost
Total Capital investment {TCl) with Retrofit Factor %

OPERATING COSTS

Direct Annual Operating Costs, BC
Operating Labor

Operalor 67.53 $/Hr
Supervisor 0.15 of Op Labor

Maintenance
Maintenance Labor 67.53 $/Hr
Maintenance Materials . 100 % of Maintenance Labor

Utilities, Supplies, Replacements & Wasle Management
Electricily 0.07 $ikewh, 477.3 kW-hr, 8780 hriyr, 100% utilization
MNiA
Compressed Alr 0.48 $/kscf, 2.0 scfimkacim, 8760 hrfyr, 100% utilizalion
NIA
Solid Waste Disposal 63.34 $iton, 0.5 lon/hr, 8760 hriyr, 100% utilization
Trona ' 285.00 $iton, 1,142.6 ib/hr, 8760 'hr.'yr, 100% utilization
Filter Bags 228.02 $/bag, 1,748 bags, 8780 hriyr, 100% ulilization
NiA
NiA
NiA
NfA

Fotal Annual Diroct Operaling Costs

indirect Operating Costs

Overhead 80% of total labor and matarial cosls

Administration (2% lotal capital costs) 2% of total capitat costs (TCI)

Properly tax (% tolal capital costs) 1% of total capitaf costs (TCI)

Insurance {1% total capital cosls) 1% of tetal capital cosls (TCI)

Capilat Recovery 0.0837 for a 20-year equipment Iife and a 5.5% interest rale
Total Annual Indirect Operating Costs Surn indirect oper costs + capital recovery costs

Fotal Annual Cost (Annualized Capital Cost + Operating Cos§}

7,443,146

744315

372,157 -

8,559,618

342,385
4,279,809
684,769
85,596
598,173
342,385

6,334 117

NiA

6,334,117
14,893,735

855,962
4,451,001

19,344,738
18,856,871

18,886,871

147,892
22,184

73,948
73,848

305,131

222 405
254 653
1,426,346
169,710

2,696,242

196,780
377,737
188,869
188,869
1,560,441
2,696,406

5,392,618

8/13/2021
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ArcelorMittal Burns Harbor
Regional Haze Four-Facter Analyses for NO; and SO, Emission Controls
Appendix C.4 — Table C.4-4: 80, Contro! Dry Sorbent Injection (DS!) with Baghouse

Power Station Boiler No. 7
Capital Recovery Factors

Primary Installation

interest Rate 5.50%

Equipment Life 20 years

CRF 0.0837

Replacemsent Parts & Equipment: Filter Bags

Equigment Life 3 years

CRF 0.3707

Rep part cost per unit 228.02 $ibag

lAmount Required 1748 Bags

[Total Rep Parls Cost 418,816 Cost adjusted for freight, sales tax, and bag disposal
Instaflation Laber 39,349 20 min per bag
Total Installed Cost 457,865

\Annualized Cosl 169,710

Electrical Use

Fiow acfm OFinH20 KWhriyr
Incremental electricity increase over with baghouse replacing
Blower 438,519 6.00 4,184,302 scrubbar including ducting
Totat 4,181,302

Reagent Use & Other Qparating Costs

[Frona use - 1.5 NSR 205.66 Ib/hr SO2 1142.63 o/r Trona
Sofid Waste Disposal 4,021 tordyr DSI unreacted sorbent and reaction byproducts

Operating Cost Calculations

Ulihzation Rate] _ 100%___|__Annual Operaling Hoursi 8,760 |
Unit Unit of Use Unit of Annual Annuaf Cornrments

ltam Cost § Measura Rata Measure Use* Cost
Operating Lahor
Op Labor 6763 S/Hr 2.0 hri8 hr shift 2,190 § 147,892 S/t 2.0 hi/8 br shift, 2,190 hrfyr
Supsrvisor 15% of Op Labor Na $ 22,184 % of Operator Cosis
Maintenance
Maint |.abor 87.53 SiHr 1.0 he!8 hr shift 1,085 § 73,946 $/Mr, 1.0 hr/B hr shift, 1,095 hriyr
Maint Mils 100% of Maintenance Labor NA S 73,948 100% of Maintenance Labor
Utitities, Supplies, Replacements & Waste Management
Eleciricity €.073 Sikwh 477.3 XW-hr 4,181,302 § 305,131 Siewh, 477.3 kW-hr, 8760 hriyr, 100% utilization
Mvater M{A gpm .
Compressed Alr G.481 S/kscf 2.0 scfmdkactm 462,022 3 222,405 Sikscf, 2.0 scfmikactim, 8760 hriyr, 100% ulilization
iCaoling Water N/A gpm
Sclic Waste Disposal &3.34 $iton 0.5 tanthe 4021 § 254,653 Siton, 0.5 ton/r, B760C hrlyr, 100% utilization
Trona ' 28500 $/ton 1,142.6 ibir 5005 § 1,425,346 $ion, 1,142.61bfhr, 8760 hrfyr, 100% utilization
Filter Bags 228.02 $foag 1,748 bags /A 5 169,710 S$ibag, 1,748 bags, 876G hriyr, 100% ulifization

8/13/2021
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ArcelorMitial Burns Harbor

Regional Haze Four-Factor Analyses for NOx and SO, Emission Controls
Appendix C.5 — Table C.5-1: Cost Summary
Power Station Boiler No. 8

S0, Control Cost Summary

Control Technaolog

| Reduction Tiyr.

[ISﬁray bry..&béorbe.r (SDA) 65.1 585.0

$12,047.329

Hory Sorbent Injection (DS1)

195.3 458.7

$16,171,047

§4,396,305

8/13/2021
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ArcelorMittal Burns Harbor

Regional Hazo Four-Factor Analyses for NO, and S0, Emisslaon Controls
Appendix C.5 — Table C.5-2: Summary of Utility, Chemical and Supply Costs
Power Station Boiler No. 8

Poter Station Soder No. 8 } Study Year 2070
2020
Ilerm Unil Cosl Unils Cost Yoar Data Sousce Notes
B%S-hr El ZOIG|EPA SR Gonirol Gast 11anval Spreadahest
68]Shr [Ascumad to be 2quiva’entlo dgerating latar
€815he [Assumet b be equivalent lo apedating [atar
31620519 TR Ararage prices for the mdustrial
0.07}5 kb szctad in Indians
20142018 £04 Avarags prices for the fndustrial
& I5{5hsef sectorin Indians Patest availabls &20:2020)
Tacomde FIP Docket - Cost astmai for Unded
0.48{5kect a3 201 2| Taconilz
Tacona FIP Dockel - Cos estmatm for Unied
192.68{%%on 145.00] 012{Taconids
Fezgent cosi for ffona from anciner Barr

rana 2U20{Ergineering Co. Prajecl

[Tacendz FIP Dackel ~ Cosl estimate for Unded

abriz Fiter Bags 180 2012| Taconite
(her
Follution cantrol projetis axempiad from sales
ates Tax fiac
En!ereﬂ Rata ZOTS{EPA SCR Control Cost Flanual Splaadehaet

Taconde FIP Docket - Cosleshimats for Unted
(Taconla

EPA Cost Canlrol Cost Menual Chapler 2 Suggested centingency range of 5% 1 1 5% of totat capsal lnvestmant

EPA Cast Conlrol Cost Wanual Chapler 2

St Wasta Disposal

Aal [ estmanl (reds

Envislon In/eniery Data

Assumed

Boer Beslgn Capacily

Aszumed
ariomancs {85t data

Perfpimance o5t dala

Performanc: Test data

191.720|schm @ 32 F___ |Cakuiated yaie
test data
Planl Elavaticn Frani elevatian
TRk ToRlyear
oHulant LbiHr Toniear ppiny ppmy. It m mblu
Titratrs Oyides [EH0x) 530, 2760 50 eF] Emssicn invemary daia
Sulfur Dlodddes 1502 143 54 6514 85 €310 Em|sston ingentory dafa
P fact el for Tue gas e
nstalaticns)
DA - 50; Gorarel Efficiancy L0 inlips Jivrieved.epa govknzate iid g paf
BREGT ETNeiency 15 bawed O [Eha a5 macied
iDS| - SO, Canlrat Efficlancy F0%; X reagznt
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ArcelorMittal Burns Harbor

Reglonal Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.5 - Table C.5-3: SO, Control Spray Dry Absorher (SDA)
Power Station Boiler No. 8

Operating Unit: Pawer Statlon Boller No. 8
iEmEssIun Unit Numbar o ' Stack/vent Number ¢
Design Capacily 650!MMBluthr Slandardized Flow Rate 181,739 |scim @ 32°F
Utiization Rate 100% Temperalura 445|Deg F
Annual Cperating Hours 8,760{Hours Malsture Conlent 12 8%
iAnnual interest Rale 5.5% Actual Flow Rale 341,000]acfm
Equipment Life 204yrs Slandardized Flaw Rate 206,789 [scim @@ 68°F
Ory Sid Flow Rale 475,000 |dscfm Q B68°F
CONTROL EQUIPMENT COSTS
Capilal Cosls
Direct Capital Cosls
Purchased Equipment (A) 32,669,411
Purchased Equipment Totat (8) 15% jof conlrol device cost (A} 37,502 523
) - Standagd Cosls Ta%fef purchased e lﬂp cost {B) 27,818,689
Insiallalion - Sile Specific Costs NA;
jon Total FIEREEE
Total Direct Capital Cost, DC 65,411,512
Total Indirect Capitat Costs, IC S2%ijof purchased equip cost (B) 19,548 268
[Total Capital Invastmant {TCh=DC+IC 84,959,780]
Adjusied TC! for Reptacment Paris 54,604,547,
TC) with Retrafit Factor £4,604,547]
Operating Cosis
Total Annual Direcl Operating Costs Labor, supervision. ials, replacement parts, utililies, elc. 1,261,040
Total Annual indirect Operating Costs Sum indirect oper costs + capital recovary cost ] 10,786,253
Tolal Annual Cost (Annualized Gapital Lost + Operaling Cost, | | ] ) 12,047,323
Emisslon Control Cast Calculation
Max Emis Annual Cont Eff Exit Conc. Cont Emis Reduction Cant Cost
Polliztant LbiHr T % Conc. Uaits Thyt - Tiyr $/Ton Rem
EM10 0.9 - NA
PM2.5 0.0 - NA
Tolal Parliculates 0.0 - NA
Nitrous Oxldes {NOx) 0.0, - INA
Sulfur Diovids (50;) 851.0 80% 85.1 585.9 20,564
FSulfuric Acid Mist 0.00; - N
Fluorides 0.0 - NA
olatile Qrganic Compounds (VOC) k) ~ A,
Carbon Monoxide (CO} 0.0; - A
lLead (Pk) 9.001 - A

Notes & Assumptions

% Capital cost estimale based on mid-ranga of EPA spray dry fact shest S{MMBtu/hn): hitps:ihnww3 apa govitincate Hdirliidg pdf
2 Costs scaled up to design akflow using the B/10 power law

3 Cost scaled up for inffation using the Chemical Enginearing Plam Cost Index {CEPCH

4 Calculations per EPA Air Pollution Conlrel Cost Manual 6th Ed 2002, Saclion & Chapler 1

8132024
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ArcelorMittal Burns Harbor

Regional Haze Four-Factor Analyses for NOy and S0, Emission Controls
Appendix C.5 ~ Table C.5-3: SO, Control Spray Dry Absorber {SDA)
Power Station Boiler No. 8

CAPITAL COSTS
Direct Capital Costs
Purchased Equipment (&) 32,669,411
Purchased Equipmant Costs (A) - Absorber + packing + auxiliary equipment, EC
Instrumentation 10% of contral device cost (A) 3,268,941
State Sales Taxes . 0.0% of contral davice cost (A} 0
Freight 5% of control device cost (A) 1,634,471
Purchased Equipment Total (B} 15% 37,592,823
Installation
Foundations & supporis 4% of purchased equip cost (B) 1.503.713
Handiing & erection 60% of purchased equip cost (B) 18,796,412
Elsciricat 5% of purchased equip cost (B) 3,007,425
Plping 1% of purchased equip cost (B) 375,928
insulation 7% of purchased equip cost (B} 2,631,498
Palnting 4% of purchasad equip cost {(B) 1,803 713
Installation Subtotat Standard Expansas 74% 27,618,669
Other Specific Cosls (5¢2 summary}
Site Preparation, as requlred NiA Sile Specific -
Bulldings, as required N/A Sile Specific -
Site Speciic - Olher N/A Sile Spacific -
Total Site Speclific Cosis NA
Installation Total 27,818,689
Totat DIract Capilal Cost, DG 65,411,512
Indirect Capital Costs
Engineering, supervision 10% of purchased equip cost (B) 3,759,282
Constryclion & fiald expenses 20% of purchased equip cost {B) 7,518,565
Contraclor fees 10% of purchased equip cost {B) 3,759,282
Slart-up 1% of purchased equip cost {B) 375.928
Performance lest 1% of purchased equip cost {B) 375928
Model Studies NFA of purchased equip cost {B) -
Conlingencies 10% of purchasad equip cost (B} 3,769,282
Totat indirect Capital Costs, IC 52% of purchased equip cost {B) 19,548,268
Tolal Capital nvestment (TCl} = DG + {C 84,959,760
Adjusted TCI for Replacement Parts {Catalyst, Filter Bags, atc} for Capital Recevery Cosl B4,604,547
Tolal Capital investment (TCH} with Retrefit Facter 0% 84,504,547
OPERATING COSTS
Direct Annual Operating Costs, BC
Opsraling Labor
Operator 67.83 $iHr, 2.0 hrt hr shilt, 8760 heiyr, 100% wifizalion 147.892
Supervisor 15% of Op., 0.0, 8760 hriyr, 100% utilization 22,184
Malatenance
Mainlanance Labor 67.53 $iHr, 1.0 hr'8 hr shift, 8760 helyr, 100% wtilizalion 73,946
Mainlenance Materials 100% of maintenanca laber costs 73,946
Utilities, Supplies, Replacements & Waste Managemenl
Eleciricity 0.07 $fwh, 617.2 K\W-he, 8760 hriyr, 100% ulilizalion 304,558
Compressed Air 0.48 $ikscf, 2.0 scfmvkacfim, 8760 hrfyr. 100% utilization 172,552
NIA -
SW Disposal 63.34 $iton, 0.1 {lon/hr, 8760 hriyr, 100% ulilizatfon B2A486
Lime 183.88 $iton, 201.1 Ibihr, 8760 heiyr, 100% utifization 161,806
Fillar Bags 228.02 Sibag, 1,356 bays, 6780 hriyr. 100% ulilizalion 131669
A
WA -
A -
N/A -
N/A -
A -
NfA -
ItA -
Total Annual Direct Operating Costs 1,261,040
Indlract Oparaling Cosls
Qverhead 60% of lolal iabor and malerial costs 190,780
Adminlstration (2% total capilal costs) 2% of lolal capilal costs {TCI} 1,692,091
Praperty tax {1% tolal capltal casis) 1% of lotal capital costs (TCI) 846,045
Insurance {1% totat capilal costs) 1% of tolal capial costs (TCI) §46.045
Capilal Recovery 0.0837 for a 20- year aquipmenl lile and a 5.5% inlerest rale 7211321
Total Annual Indirect Operating Coslis Sum indirect oper cosls + capital recovery cost 10,786,283
Total Annual Cost {Annuallzed Capliat Cost + Operating Cost, 12,047,323
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ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NOy and $Q, Emission Contrals
Appendix C.5 - Table C.5-3: 80, Control Spray Dry Absorber {SDA})

Power Station Boiler No. 8
Capltal Recovery Factars

Primary Inslallatian
intersst Rate 5.50%
Equipment Life 20 years
CRF 0.0837
RaBIacemsnt Parts & Equipment: Filter Bags
Equipmenl Life 3 years
CR¥ 023707
Rep part cost per unit 228.02 $fag
Amauni Requirad 1356

otal Rep Parls Cost 324,705 Cosl adjusted for reight & sales tax
Installalion Labor 30,528 10 min per bag EPA Conl Cost Manual 6th ed Sectlon & Chapler 1.6.1.4

otal Installed Cosl 355,234

nnuakized Cosl 134,669
Electsical Uss

Flow acfm DRinH2C Efficiency Hp kW
Incremental electicily increase over wilh baghouse replacing

Blower, Baghouse 341,000 10.00 5.406,760 scrubber Including ducting
[Tolal 5,406,780

Heagents and Other Qperating Cosls

Lime Use Rale 1.30 ib-mole Calilb-male 502 201.12 1bibr Lime

iSolid Wasle Disposal 1,302 tonfyr GSA unreacled sorbent and reaction byproducts

Qpsrating Cost Calculalions
ﬁ Ulllizatlon Rate] __100% {1 Annual Operating Hours] — 8760 |
T mkg

Unit of so Unit of Annual Anpual Comments
Iterm Cost § Measure Rate Measure Use® Cost
lOparating Labor
[Op Labar 67.53 SHr 2.0 hr/8 hr shifl 2190 5 147,892 $MMr, 2.0 hi/8 hr shifi, B76C helyr, 100% utilizalion
Supervisor 15% of Op. NA $ 22,184 of Op., 0.0, 8760 hriyr, 100% utilization
Maintanance
Maint Laber 67,53 S/Hr 1.0 h/8 hr shifl 1,005 5 73,946 S, 1.0 he/B hr shIR, 8760 hetyr, 100% utilizalicn
Malnt Mils 100 % of Maintenance Labor NA 3 73846 % of Maintenance Labor, 0.0, 8760 hriyr, 100% utilizalion
Ulilities, Suppltes, Replacements & Wasta Management
Electicity ) 0.673 $tkwh 617.2 kW-hr 5,406,780 $ 394,558 S/xwh, 617.2 kWehr, 8760 hriye, 100% utilization
Compressed Alr 0.481 $ikscf 2 sefrikacim 358,459 § 172552 Sfkscf, 2.0 scfmfkacim. 8780 hriyr, 100% utilizatfon
[Water 5.129 Sfegal gpm Sfmgat, 0 gpm, 8760 hriyr, 100% ulilization
SW Disposal 53.34 Siton G.16 torvhr 4,302 § 82486 Shon, 0.1 tondhr, 8760 hiiyr, 100% ulilization
Lime 181.68 Siton 201.1 Ibthr 881 & 161,808 SHon, 201.1 Ibfhr, 8760 hryr, 100% utilization
Fiter Bags 228.02 $thag 1356 hags MA § 121669 S/bag, 1,355 bags, 8760 hryr, 100% ulifization
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ArcelorMittal Burns Harbor

Regional Haze Four-Factor Analyses for NOy and S0, Emission Controis
Appendix G.5 — Table C.5-4: SO, Controf Dry Sorhent injection (DS!)

Power Station Boiler No. 8
Operating Unit:

Power Station Boller No, 8

Emission Unil Number StackNant Numbar
Design Capacity 650 MMBtufr ISlandasdized Fiow Rate 191,739 scim @ 32°F
Ulilization Rate 100% Exhausl Tempearature 415 Deg F
lannual Qperaling Hours 8,760 hrfyr Exhausl Moisture Conterd 12.8%
Annual Interest Rate 8.50% Actuat Flow Rale 341,000 acim
{Control Equipment Life 20 ¥ Slandardized Flow Rate 205,769 scim @ 68° F
Pant Elavation 610 it Dry Std Flow Rate 175,000 dscfim @ 68° F
CONTROL EQUIPMENT COSTS
Capital Cosls
Direct Capital Costs
Purchased Equipment {A) 6,358,707]
Purchased Equipment Tolal (B) 18%|of conlrol device cost (A) 7,312,513
installation - Standard Costs 74%|of purchased equlp cost (8) 5,411,260
installalion - Site Specific Cosls NI
installalion Tolal 5,411,260)
Total Direct Capital Cost, DC 12,723,773
Tolal Indirect Capital Costs, 1C 52%jof purchased equip cost (B) 3,602,507
Total Capital Investment {TC)) = DC + [C 16,171,047
Adjusted TCI for Raplacemani Parts 18,171,047
Total Capital Investment {TC1) with Retrofit Factor 16,171,047
Operating Costs
Tolal Annuat Direct Operating Costs Laber, supervision, malerials, raplacement parts, utilities, etc. 2,073,831
Tolal Annuat indirect Cperating Costs Sum indirect oper costs + capital recovery cost i 2,322,474
otal Annual Cost (Annualized Capital Cost + Oparatig Cost) | 4,396, 305]
Emission Control Cost Caleulation
Max Emis Annual Cont Eff Caont Emis Reduction Cont Cost
Pollutant Lb/Hr Tonf¥r % TonfYr Tonl¥r $/Ten Remn
PM10
PM2.5
ITotal Particulates
Nitraus Oxides (NOx)
Sulfur Dioxide (302) 148,63 651.02 70% 185.31 455.14 59,600
Sulfuric Acid Mist (H2504)
Flucrides
[Vofalile Crganic Compounds (VOC)
Carbon Monoxdde (CO)
Lead (Pb)

Nates & Assumptions

1 Baghouse capilal cost estimale based on EPA-ROS-0AR-2010-0954-0079, ancllary equipment from other Barr Engineering projects
2 Costs scaled up to design airftow using the 6710 power law
3 Cost scaled up for Inflation using the Chemicat Engineering Plant Cost Index (CEPCI)

4 Calculations per EPA Alr Pollulion Control Cost Manual 6th Ed 2002, Sactions 6 Chapter 1
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ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NOy and S0, Emission Controls
Appendix C.5 - Table C.5-4: 80, Control Dry Sorbent Injection (DS1)

Power Station Boiler No. 8
CAPITAL COSTS

Diract Capital Costs

Purchased Equipment (A) " 6,358,707
Purchased Equipment Costs {A) - Injection System + auxiliary equiprent, EC
Instrumentation 10% Included in vandor estimate 635,871
State Sales Tanes 0.0% of contro! device cost (A) -
Frelght 5% of cantrol device cost (A} 317,935
Purchased Equipment Total (B) 15% : 7,312,513
Installation
Foundations & supporis 4% of purchased sguip cost (B} 292,501
Handling & erection 50% of purchased equip cosl (B) 3,656,257
Electricat 8% of purchased equip cosl (B) 586,001
Piping 1% of purchased equip cosl (B) 73,125
Insulation 7% of purchased squip cost (B) 511,878
Painling 4% Included in vendor estimate 282,501
instailation Subtotal Standard Expenses T4% 5,411,260
Olher Specific Costs (see summary}
Sifs Preparation, as required biéh Site Specific
Buitdings, as reguired N/A Sile Specific
Lasl Production for Tie-In NIA Sile Specific
Tatal Site Specific Costs BAA
Instaliation Total 5,411,260

Total Direct Capital Cost, DC

indirect Capital Cosls

12,723,773

Taotal Annual Direct Dperating Costs

Indirect Operating Costs

Enginearing, supsrvision 10% of purchased equip cost (8} 731,251
Construction & field expenses 20% of purchased equip cost {B) 1,462,503
Confractor fees 10% of purchased equip cost (B) 731,281
Start-up 1% of purchased equip cost {B) 73,125
FPerfomance test 1% of purchased equip cost {B) 73,125
Modet Studies /A of purchased equip cost {B) -
Contingencies 10% of purchased equip cost {B) 731,251
Total Indiract Capital Costs, IC 52% of purchased equip cost (B) 3,802,507
Total Capital Investment (TCH) = DC + IC 16,526,280
Adjusted TCl for Replacement Parts {Catalyst, Filter Bags, etc) for Capital Recovery Cost 16,171,047
Total Capital Investment {TCI} with Retrofit Factor 0% 16,171,047
OPERATING COSTS
Direct Annual Operating Gosts, DC
Operating Labor
Operator 67.53 $/Hr 147,892
Supearvisor 0.15 of Op Labor 22,184
Maintenance
Maintenance tabor 67.53 S/Mr 73,946
Maintenance Matarials 100 % of Maintenance Labor 73,846
Utilities, Supplies, Repfacements & Waste Management
Eleclricily 0.07 $fkwh, 370.3 k\W-hr, B760 hrfyr, 100% utilization 235,735
A -
Compressed Air 0.48 $/ksef, 2.0 scm/kacim, 8780 hrfyr, 100% ulifizalien 172,552
N/A -
Solid Waste Disposal 63,34 $iton, 0.3 ton/hr, 8760 hriyr, 100% ulilization 184,045
Trona 285,80 $fton, 825.8 Ib/hr, 8760 hriyr, 100% uillizalion 1,030,862
Filter Bags 228.02 $fbag, 1,356 bags, 8760 hriyr, 100% utilization 131,669
NIA R
N/A -
NiA -
NIA -

2,073,831

Overhead 6G% of total Iabor and material costs 190,780
Administration (2% total capital costs) 2% of tota! capital costs (TCl) 323,421
Property tax (1% tolal capital costs) 1% of total capital costs (TCI) 161,710
Insurance (1% total capital costs) 1% of total capital costs (TCI} 161,710

Capilal Recovery 0.0837 for a 20-year equipment Iife and a 5.5% inlerest rate 1,353,182

Total Annual Indirect Operating Costs Sum indirect eper costs + capital recovery costs 2,322.474
Total Annual Cost {Annualized Capital Cost + Operating Cost) 4,396,305
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ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NOy and S0, Emission Controls

Appendix C.5 — Table C.5-4: SO, Control Dry Sorbent Injection (DSI)
Power Station Boiler No. 8

Capital Recovery Factors

ITotal Rep Parts Cost
Instaliation Labor
ITotal Instalied Gosi
tAnnualized Cest

P rimary Installation

Interest Rate 5.50%
[Equipment Life 20 yaars
CREF 0.0837
Replacement Parts & Equipment: Filter Bags
IEquipment Life 3 years
CRF 9.3707

Rep part cost par unit 228.02 $ibag
lAmount Required 1356 Bags

324,795 Cost adjusted for freight, sales tax, and bag disposal
30,529 2€ min par hag .

356,234

131,669

Electrical Usa

Elovr acfm b P in H20 WMy
incremental electricity increase over with baghouse feplacing
Blower 341,000 6.00 3,244,086 scrubber including ducting
[Total 3,244 056
Reagent Use & Other Operaling Costs
[Trena use - 1.5 NSR 148.63 Ibfr SO2 825.81 Ibihr Trona
Solid Waste Disposal 2,806 tonfyr D8I unreacted sorbent and reaction byproducts
Cpsrating Cost Calculations
Ulilization Rate]  100% | Annual Operaling Hours] 8,760 |
Unit Unit of Use Unit of Annual Annual Cammants
tem Cost § Maasure Rate Measure Use* Cost
Qperaking Labor
Op Laber 67.53 $/Hr 2.0 he/8 hr shift 2,180 § 147,882 $/Mr, 2.0 he/B hr shifl, 2,180 hriyr
Supervisor 15% of Op Labor NA S 22,184 % of Operator Cosls
Maintenance
Maint Labor 67.52 $/Hr 1.0 he/8 hr shiit 1,095 § 73,946 $/Hr, 1.0 he/B hr shift, 1,095 hrfyr
iMaint Mils 100% of Maintenance Labor NA § 73,946 100% of Maintenance Labor
Utilities, Supplies, Replacements & Waste Management
Electicity 0.073 $fiwh 370.3 kW-hr 3,244,056 $ 238735 $/Awh, 370.3 kW-hr, 8760 hityr, 100% utilization
Waler NIA gpm
Compressed Air 0.48% $/ksct 2.0 scimikacim 358,459 § 172,552 Sikscf, 2.0 scfmikactm, 8760 hrlyr, 100% ulilization
Cooling Waler NFA gpm
Sofid Waste Disposal £3.34 3/ton 0.3 tenhr 2,906 § 184,045 $iton, 0.3 tonfnr, BY60 hriyr, 100% utilizaticn
ITrona 285.00 §fton 825.8 ibr 3,617 § 1,030,882 Siton, 825.8 Ibthr, 8760 hriyr, 100% utilizalion
Filter Bags 22802 $fbag 1,356 bags NIA & 131,669 Sibag, 1,356 bags, 8760 hr/yr, 100% utilization

81312021
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ArcelorMitial Burns Harbor

Regional Haze Four-Factor Analyses for NO, and SO, Emission Controls
Appendix C.6 — Table C.6-1: Cost Summary

Power Station Boiler No. 9

S0, Control Cost Summary

Spray Dry Absoroer {SDA)

90%

b52.4

$84,959,780

$11.981.971

$é5,397

Dry Sorbent Injection (DSI)

70%

157.3

$15,732,443

$4,089,556

$11,100

81372021
Page 1 of B







ArcelorMitial Burns Harbor

Regional Haze Four-Facter Analyses for NO, and SO, Emission Centrels
Apperdix C.6 - Table C.6-2: Summary of Utility, Chemfcal and Supply Costs

Power Station Bailer No. 9

peraiing Unit: Poner Slation Boler 1. & Study Year 2030
fscion Und liumber
tackVeanl Humbar
2080
Itarm Unlt Sosl Unlts Cost Year Data Sourca Holes
- ColahT o) 7O10]EPA SCR Contral Cost Manual Spreadshzel
i (LIS | Aszumed lo b= equiva’ant o operating [abor
TEfRiaton Laor EA[STr Rscumed to be equivalent to operating labor
[Z016-2075 EIA Averaga prices fer the maustmial
Elaciricity C.07fEawh sectar In Indiana
20142018 €0 Averaga pricas for tha Industrial
lajural Gas 6 15]%heet sactor in Indiana ffatest availablz Br02020)
Tacuiite FIP Dockel - Cadl eanmats o7 Unted
Canmprassed Alr 0 488 ksc! 0.38 2012|Tacenila
Khemeals & Supplies.
i Taconitz FIP Dockel - Cost estimata for Untad
Lime 183 68]3ton 14500) @012|Tacenils
Rezgent cos! for Irena from andther Barr
{frana 265 00|Sten 0|Ergmesting Co Project
[Faconds FIP Dockel - Cot estimata for Unfed
Fabn; Fiter Bags 2:802}50ag 180, 2012[Taconils
0%, Peulion cantiel picjects exempied from sales
tax
G50 ZO16|EPA SCR Corirol Cost Maneal Spreatensat
[Tacoriis FIP Docret - Cost estimate for Unted

WWarkup on capal investmant {retrafil factai)

1d Waste Disposal 50| 2012|Taconite
Cantingencies EPA Cost Contin] Cosl tlanual Chapter 2 ranga of 5% to 15% of total capdal brvestment

EPA Cost Conlrel Cosl Manual Chaplar 2

63348100
m«siul puichased 0ip D35t
0%,
H

Kpemting information
o Cp s

Emission fnientery Data
Agzumed

fiizlion fale
Dasign Capacily [Foter Dawign Capacity
uipment Life [Assumed
amperatira [Performianse Test data
Ferfsimance test data
Parformence fest data
7o ddd|sdm B 32 ¢ |Caicurated Valde
[Parfoimance test data
Flant Efavation Prant elavabon
(173 Torfyear
Patfatant (51 Tonivear P ppmy___fbimmbtu
itious Ofdzs (O, 70, a7 33 Ermission nventory Gate
Suifsr Diowes (592 119.7! 5242 7% T8k Emizsion inventory dita
FA T3t sheal for TToe gas aasen
natatatiens)
|S0A - 56, Cantect Etficlency 0%, https-iivnrd epa gowttneatol i itkdg gt -
CORGaT eTctency 15 Bases o aa a5 mreted
D51 - 50, Contral Efficiency 70%) reagent.
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ArcelorMittal Burns Harbor

Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.6 — Table C.6-3: SO, Control Spray Dry Absorber (SDA)

Power Station Boiler No. 9
Operating Unit;

Power Station Boler Ne. 9

Emission Unit Number 0 Slack/Vani Number [
Design Capacity 650 |MMBiufhr Standardized Flow Rale 179,842 [sehn @ 32°F
tlilization Rate 100% Temperature 451|Deg F
lAnnuat Gparaling Hours 8,760 [Hours Moisture Conlent 17.0%
iAnnual Interest Rale 5.5% Actuat Flow Rate 323,000 {acim
Equipment Life 20)yrs Slandardized Flow Rale 183,001 {scfm @ 68° F
Dry Std Flow Rate 157 000 [dsefm @ 68° F
CONTROL EGUIPMENT COSTS
Capiial Costs
Direct Capilal Cosls
Purchased Equipment (A) 32,689,411
Purchased Equipment Tolal (B} 15% |of contral device cost (A) 37,592,823
Installation - Slandard Costs 4% |of purchased equip cost {B) 27,818 688
Installation - Site Specific Cests MA
Instzllation Tolal . 27,818 689
Tolal Direcl Capilal Cesl, DT 85431,512
Tolal indirect Capilal Costs, 1T 652% ol purchased equip cost (B) 19,548,268
Yotal Capital Investment {VCi} = DC + IC 84,953,780
Adsted TCI for Replacment Pars 84,642,880
TGl with Retrofit Factar 84,692 880
[Operaling Costs
Tolal Annual Cirecl Operaling Costs Labor, supervision, matedals, replacement parls, utilitles, ete, 1,187,046
Tetal Annual indirect Operating Cests Sumn indirect oper casts + capital recovery cast| | 10,784 225
[Tetal Annual Cost (Annualized Capltal Cost + Operating Cost! | 11,981,271
Emission Conlrof Cost Calculation
|L Max Emis Annual Cont Eif Exit Cone, Cont Emis Reduction Cant Cost
. |Pottutant LbiHr T % Conc. Units Tiyr Tiyr $iTon Rem
[FA10 0.0 - NA
PM2.5 0.0 - NA
Tolal Particulates 0.0 - NA
Mitrous Oxides (NOx} 040 - NA
Suifur Clexide (S0, 5247 90% 524 . 25397
iSulfuric Acid Mist .00 - A
Fluarides 00 - WA
‘olatile Crganic Compounds (VOC} 0.0 - NA
iCarbon Monoxide {CO} 0.0 - A
Lead (Fb) €.00 - NA

Motes & Assumptions

1 Capilal cost estimate based on mid-range of EPA spray dry fact sheet $/(MMBtumr): hitps:hwanwd epa.govilincale!/dir 1ifdg. paf
2 Cosis scaled up o design aidlow using the 610 powar faw
3 Cost sealed up for inflation using the Chemicat Engineering Plant Cesl Index (CEPCI)

4 Calculaltons per EPA Alr Poliwtion Conlrol Cost Manual 6lh Ed 2002, Section 8 Chapler 1

8/1312021
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ArcelorMittal Burns Harbor )
Regionat Haze Four-Factor Analyses for NOy and SO, Emission Controls

Appendix €.6 - Table C.6-3: S0, Control Spray Dry Absorber (SDA)
Power Station Boiler No. 9
CAPITAL COSTS
Direct Capital Cosls
Purchased Equipment (A) w 32,689,411
Purchased Equipment Costs (A) - Absorber + packing + auxiliary equipment, EC
Instumentation 10% of contro! device cost (A) 3,268,941
State Sales Taxes 0.0% of contral device cast (A) ]
Freight 5% of contro! device cost (A) 1,634,471
Purchased Equipment Fotal {B) 15% 37,592,823
Instaliation
Foundalions & supports 4% of purchased equip cost (B} 1,503,713
Handling & erection 50% of purchased equip cost (5) 18,766,412
Electrical 8% of purchased equip cost (B} 3,007,425
Piging 1% of purchased equip cost (B) 375,928
Insufation : 7% of purchased equip cost (B) 2,631,498
Painting 4% of purchased equip cost (B) 1,803,713
Instaliation Subtotal Standard Expenses T4% 27,818,689
Olner Specific Cosls (see summary}
. 3 NiA .
Site Preparation, as requlrad Site Specific ) -
Buildings, as required NiA Sile Specific -
Site Specific - Other NiA Site Specific -
Tetal Site Speclfic Costs NA
Installation Total 27,818,689
Total Pirect Capltal Cost, BC 63,411,512
Indirect Capital Costs
Engineering, supervision 10% of purchased equip cosl (B} 3,759,282
Construction & fisld expenses 20% of purchased equip cosL (B) 7,518,665
Conlractor fees 19% of purchased equip cosl (B) 3,759,282
Start-up 1% of purchased equip cosl (B} 375,928
Perfermance lest 1% of purchased equip cosl (B) 375.928
Model Sludies N/A of purchased equip cosl (B) -
Conlingencies 10% of purchased equip cosl (B) 3,759,282
Total Indirect Capital Costs, IG 52% of purchased equip cosl (B} 19,548,268
Total Capital Investment {TCl) =DC +IC 84,955,780
Adjusted TGl for Replacement Parts {Cafalyst, Filter Bags, ete} for Capltal Recovery Cost 84,692,880
Total Capital Investment {TCI) with Retrafit Factor 0% 84,692,880
OPERATING COSTS
. Direct Annuat Operating Costs, DC
Qperating Labor
Operator 67.53 $/Hr, 2.0 hr/8 hr shift, 8760 hryr, 100% ulilization 147,892
Superviser 15% of Gp., 0.0, 8760 hriyr, 100% ulilization 22,184
Maintenance
Mainlenance Laber 67.53 $/Hr, 1.0 hr'8 br shift, 8760 hriyr, 100% ulilization 73,948
Mainienance Materials 100% of meintenance labar cosls 73,946
Gtlilies, Supplies, Rep: nts & Waste M nt
Electricity 0.07 $/kwh, BO2.7 KWALhr, 8760 tilyr, 100% ulilizalion 385,302
Compressed Al 0.48 $fkscf, 2.0 scimvkacim, 8760 hrtyr, 100% utilization 168,504
NiA -
SW Dispesal 63.34 $ften, 0.1 tonihr, 8760 hefyr, 106% ulilization 66,414
Lime 1583.68 $fton-161.9 ibshr, 8760 hrlyr, 100% utlization 130,279
Filler Bags 228.02 &/bag, 1,324 bags, 8760 hriyr, 100% ulikzation 128,580
NiA
N/A
A -
N/A -
/A -
NiA -
N/A -
NiA -
Telal Annual Direct Qperating Costs 1,157,046
Indirect Operating Costs
Qverhead B80% of totat labor and material costs 190,780
Adminisiralion (2% tolal capital costs) 2% of totat capital costs (TCH) 1,692 258
Property tax (1% total capital cosis} 1% of totaf capital cosls (TGl 846,129
Insurance (1% lolal capilat cests) 1% of total capital costs (TCH) 846,129
Capilal Recovery 00837 for a 20- year equipment life and a 5.5% inlsrest rale 7,208,929
‘Total Annual Indirect Operating Costs Surn indirecl oper costs + capilal recovery cost 10,784,225
Total Annual Cost {Annualized Capltal Cost + Operating Cost) 11,981,274
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ArcelorMittal Burns Harbor

Regional Haze Four-Factor Analyses for NOy and S0, Emission Controls
Appendix C.6 — Table C.6-3: 80, Control Spray Dry Absorber (SDA)

Power Station Boiler No. 9
Capltal Recovery Factors

Labor
Total Installed Cost
IAnnualized Cost

Primary Installation

Interest Rate 5.50%

Eguipment Life 20 years

CRF 0.0837

Replacemnent Parls & Equipment: Fllter Bags

Equipment Life 3 years

CRF 0.3707

Rep parl cosl per unit 228.02 $fhag

Amount Required 1324

Tolat Rep Parls Cost 317,087 Cosl adjusted {or freight & sales lax

29,812 10 min per bag
346,900
128,580

EPA Cont Cosl Manual 6th ed Saclion 6 Chapler 1.5,1.4

Electrical Use

Flaw ackm DPinHIO Efficiency Hp kw
Incremenlal electricity increase over wilh baghause replaging
Blower, Baghouse 333,000 10.0¢ 5,279,915 scrubber including ducting
Total 5,279,915
Reagents and Gther Qperating Costs
Lime Use Rate 1.30 ib-male CaQilb-male 502 161.93 Ibthr Lime
Sclid Waste Disposal 1,049 lonfyr GSA unreacted sorbenl and reaction byproducts
Operating Cost Calculations
Utlizalion Rale] — 160% | Annual Operaling Hours| — 8760 |
Unit Unit of Usse Unlt of Annual Annual  Comments
Iten: Cost $ Maasure Rate Moasure Use* Cost
Operaling Labor
Op Labor 67.53 $tHr 2.0 hri8 hr shifl 2190 § 147,892 $rHr, 2.0 hef8 hr shifi, 8780 hriyr, 100% ulilization
Supervisor 15% of Op. NA 8 22,184 of Op., 0.0, 8760 hreiyr, 100% uiilizalion
[Maintenance
Mainl Labor 67.53 $/Hr 1.0 hr/B hr shiff 1095 § 73946 $/Hr, 1.9 hi/8 hr shift, 8760 hryr, 100% utilization
Maini Mils 100 % of Maintenance Labor NA § 73,946 % of Maintenance Labor, 0.0, 8760 hoiyr, 100% ulilizalion
Utitilies, Supplies, Replacements & Waste Management
Eleclricily 0.073 Sthwh 602.7 KW-hr 5,279,915 § 385,302 $/kwh, §02.7 kW-hr, BTE0 hriyr, 100% ulilization
Compressed Air 0.481 $fkscl 2 scfmvkacim 350,050 § 168,504 $/kscl, 2.0 seimikachim, 8760 hefyr, 100% wiilization
WWater 5129 $/mgal apm $fmgal, 0 gpm, 8760 hrfyr, 100% udilizalion
SW Disposal 63.34 Shon 9.12 lonfhr 1.049 § 66,414 3/on, 0.1 ton/hr, 876D hriyr, 100% wtilization
Lime 183.68 Sfton 161.9 ibfhr 709 $ 136,279 Sion, 161.8 lovhr, 8780 hrfyr, 100% ulllizalion
Fillar Bags 228.02 $tbag 1,324 bags NIA $ 128,580 Sibag, 1,324 bags, 8760 hriyr, 100% ulilization

611312021
Page § of 8







ArcelorMittal Burns Harbor

Regional Haze Four-Factor Analyses for NOx and S0, Emission Controls
Appendix C.6 - Table C.6-4;: SQ; Control Dry Sorbent Injection (DS1)

Power Station Boiler No. 9
Operating Unit:

Power Station Bolter No. 9

Emission Unit Number

StackVent Number

Caslgn Capacity 859 IMMBIU/MY Stancardized Flow Rate 179,842 scfim @ 32° F
Utilization Rale 100% Exhausl Temperature 451 Deg F
lannual Operating Hours 8,760 nrys Exhaust Meislure Content 17.0%
IAnnual Interest Rale 5.50% IActual Flow Rate 333,000 acim
Conirol Equipment Life 20 yrs Standardized Flow Rate 193,001 scim @ 68° F
Plant Elevation §10 ft Dry Sid Flow Rate 157,000 dscfm @ 68° F
i
CONTROL EQUIPMENT COSTS
Capital Costs
Direct Capital Cosls
Purchased Equipment (A) 6,186,742
Purchased Equipment Tolal {B) 15% ol controf device cost {A) 7,114,753
Instaliation - Standard Cosls 74%of purchased equip cost (B) 5,264 918
Instaliation - Site Specific Costs NI,
Instalialion Total 5,264,918
Total Direct Capilal Cosl, BC 12,3?9,67f§
‘Total indirect Capital Cosls, IC 52%]of purchased equip cost (8) 3,699,6?2§
Total Capital Investment {TC1) = DG +|C 15.732,443§
Adjusted 3CI for Replacement Parls 15.?321443§
Total Capital Investment {TCl) with Retrofit Factor 15,732,443
Operating Cosls
Total Annual Diract Cperaling Costs Laber, supervision, materials, replacemenl pans, ulilities, etc. 1,824,418
Total Annual Indirect Operaling Cosls Sum indirect oper costs + capial recovery cost % 2.265.138!
[Total Annual Cost {Annualized Capital Cost + Operating Cost) H 4,089, 5565
Emission Control Cost Calculation
Max Emis Annual Cont EHf Cont Emis Reduction Cont Cost
Pellutant Lb/MHr TondYr % TonfYr Toni¥r 3$/Ton Rem
P10
PM2.5
ITolal Particufalas
Nitrous Oxides (NOx)
Sulfur Dioxids {S02) 11967 524.17 70% 157,28 366.92 511,100

SUiTunic Acid Wist (H2S04)

Fluorides

Volalila Organic Compeunds (VOC)

(Carbon Manoxide {CO)

Lead {Pb)

Notes & Assumptions

4 Baghouse capital cost estimate based on EPA-R05-OAR-2010-0954-0079, ancillary equipment from other Barr Engineering projects
2 Costs scaled up to design airflow using the 8/1C power law
3 Cost scaled up for inflatien using the Chemical Enginaering Plant Cost Index (CEPCI)

4 Calculations psr EPA Alr Pollulion Control Cost Manual 8th Ed 2002, Seclion € Chapter 1
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ArcelorMittal Burns Harbor
Regional Haze Four-Fagtor Analyses for NOy and SO, Emission Controls

Appendix C.6 — Table C.6-4: SO, Control Dry Sorbent Injection (DSI)

Power Station Boiler No. &
CAPITAL COSTS

Direct Capital Costs
Purchased Equipment (A) o

Purchased Equipment Costs {A) - Injection System + auxiliary equipment, EC

Instrumentalion
Stale Sales Taxes
Freight
Purchased Equipment Total {B}

Enstallation
Foundations & supporis
Handling & ereclion
Eleclrical
Piping
insulation
Painling

Olher Specific Costs (sae stmmary)

Site Preparation, as required
Buildings, as required
tosl Production for Tie-In

Total Site Spacific Costs
Instaliation Total
Total Direct Capital Cost, DC

Indirect Capital Costs
Engineering, supervision
Construction & fisld expenses
Conlractor fees
Start-up
Performance test
Model Studies
Contingencies

Total indirect Capital Costs, IC

Total Capital Investment (TCl) =DC +IC

1 Subtaotal Standard Expenses

0% meluded in vandor astimate
0.0% of contro! device cost {A)
5% of control device cost {A)
15%

4% of purchased equip cost (B}
50% of purchased equip cost (B}

8% of purchased aquip cost (B}

1% of purchased equip cost (B}

7% of purchased equip cost (B}

4% Included in vendor astimale
74%

NiA Sita Specific

NfA Site Specific
N/A Site Specific

10% of purchased equip cost (B}
20% of purchased equip cost (B}
40% of purchased equip cost (B}
1% of purchased equip cosi (B}
1% of purchased equip cost (B}
N{A of purchased equip cost (B)
0% of purchased equip cost (B}
52% of purchased equip cost (B)

Adjusted TCI for Replacement Parts (Catalyst, Filter Bags, etc) for Capital Recovery Cost

Total Capital Investment (TCi) with Retrofit Factor

OPERATING COSTS
Direct Annual Operating Costs, DG

Operating Labor
Operalor
Supsrvisor

Maintenance
Maintenance Labor
Maintenance Materiafs

0%

67.53 $/Hr
0.15 of Op Labor

67.53 B/Hr
100 % of Maintenance Labor

Utilities, Supplies, Replacements & Waste Management

Elaclrcily
NiA
Compressed Alr
NiA
Salid Waste Disposal
Trena
Filter Bags
NFA
NFA
NFfA
NiA
‘Total Annuai Direct Operating Costs

Indirect Operating Costs
Ovarhead
Administration (2% tolal capital costs)
Property tax (1% tolal capital costs)
insurance (1% total capitai cosls}
Capital Racovery

Total Annual Indirect Operating Costs

0,07 Sfawh, 361.6 KW-hr, 8780 hryr, 100% utilization
0.48 $/ksef, 2.9 scfm/kacim, 8760 hrfyr, 100% utilization

63.34 Siton, 0.3 tonfr, 8760 helyr, 100% ulilization
285.00 $fton, 664.9 Ibfhr, 8760 he/yr, 100% utilization
228.02 $fbag, 1,324 bags, 8760 hrfyr, 100% uliization

60% of tolal laber and material costs
2% of total capital costs (TCI}
1% of total capital costs (TCI}
1% of total capilal costs (TCI}
0.0837 for a 20-year equipment life and a 5.5% Interest rate
Sum indiracl oper costs + capital recovery costs

Total Annual Cost {Annualized Capitaf Cost + Operating Cost)

6,186,742

618,674
308,337
7,114,752

284,530
3,557,377
569,180
71,148
498,033
284,590
5,264,918

NiA
5,264,918
12,379,671

711,475
1,422,951
711,475
71,148
71,148

711,475
3,699,672

16,079,343
15,732,443

15,732,443

147,892
22,184

73,946
73,946

231,181
168,504
148,184
830,001
128,560

1,824,418

190,780
314,649
157,324
157,324
1,316,480
2,265,138

4,089,556
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ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.6 — Table C.6-4: SO, Confrol Dry Sorbent Injection {DSI)

Power Station Boiter No. 8
Capital Recovery Factors

Pricnary Instailation
Interast Rate £.50%
Equipment Life 20 years
ICRF 0.0837
Replacement Paris & Equipment: Filter Bags
Equipmanl Life 3 years
iCRF 0.3707
Rep parl cost per unit 228.02 $/bag
lAmeount Required 1324 Bags
otal Rep Parts Cost 317,087 Cost adjusted for freighl, sales tax, and bag dispesal
inslallation Labor 29,812 20 min per bag
otal Installed Cost 346,900
nnialized Cosl 126,580

Electricai Use

Flow achn D Pin H2O kWhriyr
Incremental electricity incréase over with baghouse replacing
Blovwer 333,000 6.00 3,167,949 scrubbar including ducting
iTotal 3,167,848
Reagent Use & Dther Operaling Cests
rona use - 1.5 NSR 119.87 Ibfr SC2 664.90 tbihr Trona
ISofid Wasta Disposal - 2,340 tonfyr DSI unreacted sorbent and reaction byproducts
Operating Cost Calcufations
Ulilizaltion Rale] _ 160% | Annual Oparating Hours| 8,760 [
Unit Unit of Use Unit of Annuat Annual Comments
ltem Cost § Measura Rate Measure Use* Cost
(Operating Labor
(Op Labor 67.53 $/Mr 2.0 hr8 hr shift 2180 § 147,892 SiHr, 2.0 he/8 hr shift, 2,180 hrtyr
Superviser 15% of Op Labor MA 8 22,484 % of Operator Costs
Maintenance -
Maint Labor . 67.53 SiHr 4.0 hrf8 hr shift 1095 § 73,846 S/Hr, 1.0 hi/8 hr shift, 1,085 hityr
Maint Mits 100% of Maintenance Labor MA 5 73,848 100% of Maintenanca Labor
Utilities, Supplies, Replacements & Wasle Management
Elacticily 0.073 $ikwh 3618 kKW-hr 3167949 S 231,181 Sfkwh, 361.6 KW-hr, 8780 hriyr, 100% wtilizalion
[Water NIA gpm
Compressed Air 0.481 S/kscl 2.0 sefmikacim 350,050 § 168,504 Siksef, 2.0 scfrmkacim, 8760 hriyr, 100% utllization
iCaoling Water . NIA gpm
Selid Wasle Disposal 63.34 $iton 0.3 tonfr 2,340 § 148,184 Siton, 0.3 ton/hr, 8760 hriyr, 100% ulilization
[Trona 285,00 $iton 664.9 Ibthr 2,912 § 830,001 S$iton, 664.9 Ib/r, 8760 hrfyr, 100% ulilizatfon
Filter Bags 228,02 $ibag 1,324 bags WA S 128,580 S/bag, 1,224 bags, 8760 hrfyr, 100% ulilization

87132021
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Appendix C.7

Power Station Boiler No. 10







ArcelorMitial Burns Harbor

Regional Haze Four-Factor Analyses for NOy and 80, Emission Controls

Appendix C.7 — Table C.7-1: Cost Summary

Power Station Boiler No. 10

S0, Control Cost Summary

o . ::Gb_n'(r'ulle}_i i

- Emission
edu 'or_i :F;y

Total Ann

iSpray ny Absorber (SDA) .

300.2

$84,959,780

$1 ?,946‘645

$39,796

IIDry Sorbent Injection (DSI)

233.5

$16.712,806

53,762,960

$16,100

8/13/2021
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ArcalorMittal Burns Harbor

Reglonal Haze Four-Faclor Analyses for NOy and $0; Emlssion Controls
Appendix C.7 — Table C.7-2: Surmmary of Utllity, Chemlcal and Supply Costs
Power Station Boiler No. 10

perating Unlt: Powier Staton Boler Ho. 10 | Sludy Yaar 2020

Ission Und Humber
AackVant Humber

2020
Ilern Unit Coat Units Cost Year Data Scurcs
arating Labor Ba[she | 2GHB|EPA SCR Lontrol o3l [W(Amtal Spreadstest
aTienancs Labor Sasr 1 [Basurmed o ba equiva'ent 1o operaling oo
Fnla¥ation Labor 5] BN [Essumed to be equiva'ent fe aperaling 1abor
201620119 EIA Average plices for (he industlab
Elactricity 007 |skwh Lec:nrm Irdiana
70142018 EW Average pirses for 162 Induzinal |
{atural Gas 6.15|skscl sctor in Irdigng {ralee) svailabls BR300
F‘_‘ aronfie FIP Bockel - o8l estimate for Unted
Air 4.4 5hsel 034 20t 2{Taconite
ieisintesls & Suppiics,
[Taconia F1P Docrel - Cost esbma's for Unied
Lima 15388)510n 14500 2012[Taconile
Reagent ol far igna fram anothar Barr
Tioma 2asjsm 20L0jEng repring Co ProjEct
Taronde FIP Dackel - Cost estrmala for Unled
Fabric Fiter Bags 22802[3:ba 129 201 2{Taconde
Other
j 0| Fo'lulion contial projects exempted from sates
Sates Tax o
Frigres Rate SEEE zoté,EPA SCR Conlra] Cost Manual Sprazdshael
Taconda FiP Dackil - Casl esfmate for Unted
1id vaste Bizposal £3.3415%n 0 0t2{Taconda
iﬂ%"g—fpwchaad equ:p cost (B) EPA Cost Contrel Cos! Manual Chapler 2 ency range of 5% to (5% of {otal capal fnvestient
Warkup on captaf Investmant {retrof fetor) 0| EPA Cost Gonhia] Coat Banual Ghapter 2

st Op. Hre ﬂ,T{OIHours IErmss!on Theentory Dals
Kiitzalion Ralz 1C0% (Rssumed
Dasgn Capacily 0 Eqler Design Capacty
Equpment Lifs {Assumed

eripfature [Ferfaimancs (23t dafa
Peclctury Coaten erformsncs lest dala

lag data
92,438 scim @ 320 F__|Caietated Valug
Parformants 123t dala

wichual Flowr Rate

Flanl gz ation

Plant Ekvoticn

TBar Tondyear
Follutant ppmY ppmy iEmmbiy
Hitrous Oxides (HOx) ES] 31t Emission Injentary dila
{Euffor Dinades (5023 el 48 Emicsron iventary data
PR TALT SRR ST 1 4% GRECIURZAT O [esr

nslalaticns)
[SDA - SO, Contrat Elficlercy E Inttg:s twevd epa gotincatehid iy paf

[CoraT EMETEnCy 15 BASSE o HGns A% maed
03]+ 50, Contred Eificlency 0% reagent.
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ArcelorMittal Burns Harbor

Redgional Haze Four-Factor Analyses for NOx and 30, Emission Controls
Appendix C.7 ~ Table C.7-3: SO, Control Spray Dry Absorber (SDA)

Power Station Boiler No. 10
QOperating Unit:

Power Station Boller No. 10

StackMenl Number

Emisslon Unil Number 0 Q
Design Capacity 650 |MMBLuhr Standardized Flow Rate 192,498 [scim @ 32° F
Litilizalion Rate 100% Temperature 432[Deg F
Annual Operating Hours §,760|Hours Moislure Canlent 15.7%
IAnnual Interest Rate 5.5% Aclual Flow Rale 349,000 |acfm
Equipment Life 20[yrs Standardized Flow Rala 208,583 [scim @ 68° F
Dry Std Flow Rate 174,000 |dscfm Q 68° F
CONTROL EQUIPMENT COSTS
Capital Costs
Direct Capilai Costs
Purchased Equipment {A) 32,689,411
Purchased Equipment Tolal (B) 15% |of control device cost (A} 37,592,623
Instalfation - Standard Cosls 74%jof purchased equip cost (B) 27.818.689
Instaliation - Site Specific Cosls VA
Instalfation Total 27,818,689
Tolal Direcl Capilal Cost, DC 66,411,612
Tolal {ndirect Gapilal Costs, iC 52%1of purchased equip cost (B) 19,548,268,
Total Capital Investment {TCI) = DG + (G 84,959,780
Adjusted TCI for Replacment Paris 84,596,213
ETCI with Retrofit Factor 84,596,213
QOperating Costs
Total Annuat Dirsct Cpsrating Cosls Labor, supervision, materfals, replacement parls, uillities, elc. 1,$80, 304
Total Annuat Indirecl Cperaling Costs Sum indirect oper cosls + capital recovery cost| | 10,788,341
Tolal Annuat Cost (Annrualized Capital Cost + Cperating Cost) | 11,946,845]
Emission Control Cost Calgulation
Max Emis Annual Cont Eff Exit Cone. Cont Emis Raducticn Cont Cost
]!zullutant LbiHr T % Gone, Units Thys Tiyr $Ton Rem
PMi0 0.0 - NA
PM2.5 0.0 - NA
Total Parliculales 0.0 - NA
Milrous Oxides (NOx) 0.0 - NA
Sulfur Dioxide (SO,) 3338 90% 334 300.2 39,788
Sullugic Acid Mist 0.00 - NA
Fluorides 0.0 - NA
Votatile Organic Compounds (VOC) 0.0 - NA
Carbon Monexide {CQ) 0.0 - NA
Lead {Fb) 0.00 - NA

Noles & Assumptions

1 Capilal cosi estimate based on mid-range of EPA spray dry fact sheel $/{MMBLluhic}: ittps w3 epa.govitineate Vdic ikdg.pdl
2 Cosls scaled up lo design aiflow using the 610 power law
3 Cost scaled up for inflation using the Chemical Engineering Plant Coest Index {CEPCH)

4 Calculations per EPA Alr Pollution Control Cost Manuat 6lh Ed 2002, Seclion 6 Chapter 1

8/1312021
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ArcelorMitta! Burns Harbor
Regional Haze Four-Factor Analyses for NOy and SO; Emission Controls
Appendix C.7 — Table €.7-3: 80, Control Spray Dry Absorber {SDA}
Power Station Boiler No. 10
CAPITAL COSTS

Diract Capital Cosls

Purchased Equipment (A} "
Purchased Equipment Costs (A) - Absorber + packing + auxiliary equipmeand, EC

tnslrumantation 10% of conlrol device cost (A)
Slate Sales Taxes 0.0% of conlrol devica cost (A)
Freighl 5% of control device cost (A)
Purchased Equipment Tolal (B) 15%
Instalfation
Foundalions & supporls 4% of purchased equip cosl (B)
Handling & erection 50% of purchased equip cosl (B)
Eloclrical 8% of purchased aquip cost (B}
Piping - 1% of purchased equip cest (B)
Insulation 7% of purchased equip cosl {B)
Painting 4% of purchased equip cost {B)
Installation Subletal Standard Expenses 74%

Other Specific Cosls {ses summary)
MIA

Sile Proparalion, as requirad
Buildings, a5 requirad
Sile Specific - Other

Total Site Specific Costs
installation Totat
Tetal Direct Gapital Cost, DG
fndirect Capital Costs
Eagineering, supatvision
Construction & field expenses
Gonlraclor faas
Slar-up
Performance fest
Made! Studies
Confingencies
Total indiract Capital Costs, IC

Site Specific
NiA Sile Specific
NfA Sile Specific

10% of purchased equip cost (B)
20% of purchased equip cost (8)
10% of purchased equip cost (B)

1% of purchased equip cost (8)
1% of purchased equip cost (B)
WA of purchased equip cost (B)
10% of purchased equip cost (B)
52% of purchased equip cost {B)

TFotat Capital Investment {TCI)=BC +IC
Adjusted TCl for Replacement Parts {Catalyst, Fliter Bags, efc) for Capital Recovery Cost

Total Capital Investment {TC() with Retrafit Factor 9%

OPERATING COSTS
Direct Annual Dgerating Costs, DG

Opaerating Labor
Cperalor 67.53 S/Hr, 2.0 he/8 hr shift, 8760 hrlyr, 100% ufilization
Supervisor 15% of Op., 0.0, 8760 hryr, 100% ulilizalion

Maintenance
Mainlenance Laber G7.53 $/Hr, 1.0 hi’® br shift, 8760 hrfyr, 100% ulilization
Mazinlenance Malerals 100% of maintenance fabor costs

Utilities, Supplies, Replacements & Waste Management
Electricity 0.07 $/kwh, 631.7 KW-hr, 8760 hr/yr, 100% uiitizalion
Compressed Air 0.48 Sikscf, 2.0 schrvkacim, 8760 hrfye, 100% utilizalion
NiA
SW Disposal 63.34 $/lon, 0.1 tonihr, B760 hriyr, 100% ulilization
Lime 183.68 $flon, 103.0 ibihr, 8780 hrfyr, 100% utilization
Filter Bags 228.02 $/bag, 1,388 bags, 8760 hriyr, 100% utilization
N/A
NIA
NiA
NfA
NiA
NiA
BIA
/A

‘Total Annual Direct Operating Costs

indirect Operating Costs

Overhead 60% of total labor and malerfal costs

Adminlstration {2% loial capital cosls} 2% of tolal capilal costs (TCl)

Preperty tax (1% lotal capital cosls) 1% of lotal capilal costs (TCI)

Insurance (1% tolal capitat costs) 1% of tolal capial costs (TCI}

Capltal Recovery 0.0837 for a 20- year equipmenl lifa and a 5.5% inlerasl rale
Totat Annual Indirect Operating Costs Sum indiraet aper cosls + capilal recovery cost

Total Annwal Cest (Annualized Capital Cost + Operating Cast]

32,689,411
3,268,941

0
1,634,471
37,552,803

1,503,713
18,796,412
3,007,426
375,928
2,631,498
1,503,713
27,418,659

HA
27,818,689
65,411,512

3,759,282
7,618,565
3,759,282
375,928
375,928
3,750,282
14,548,268

84,059,780
84,596,213

84,506,213

147,892
22,484

73,816
73,946

403,815
176,601

42,262
82,001
134,768

1,155,304

190,780
1,691,924
845,962
845,962
7213712
10,786,341

11,245,645

8/13/2021
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ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NOy and SO; Emission Controls
Appendix C.7 — Table C.7-3: 30, Control Spray Dry Absorber (SDA)

Power Station Boifer No. 10
Capilal Recovery Faclors

Primary Installation

inlarest Rate 5.50%

Equipment Life 20 years

ICRF 0.0837

Roplacement Parts & Equipment: Flller Bags

Equipment Life 2 years

CRF 0.3707

Rep pari cost per unlt 228.02 S$ihag

IAmoeunl Required 1388

T olal Rep Parls Cost 332,323 Cosl adjusted for freight & sales lax
Inslallation L.abor 31.245 16 main per bag EPA Conl Cost Manual 6ih sd Seclion 6 Chapter 1.5.1.4
Tolal Installed Cost 363,568

Annualized Cos! 134,758

Electrical Use

Flow acim DRinHIo Efficiancy Hp kW
' Incremental sleclricily increase over with baghouse replacing
Blower, Baghouse 344,000 10.00 5,533,604 scrubber including ducling
ETOI&I 5,533,604
Reagenls and Other Cperating Costs
Lime Use Rate 1.30 Ib-mole CaOflb-mole SO2 103.04 ib/hr Lime
Soli¢ Waste Disposal 667 lonfyr GSA unreacied sorbent and reaclion byproducls

Operating Cost Calcuiations
ﬂ Ulitization Rale 100%__ [ Annual Operating Hours] 8760 |

II Unit Unit of Use Unit of Annual Annual  Comments

ite:m Caost$ Measure Rate Measura Use* Cost

Cparating Labor

Cp Labor 87.52 $/Hr 2.0 hr/8 br shift 2,190 § 147,892 S$tHr, 2.0 hrid hr shift, 8760 hriyr, 100% utilization
Supervisor 15% of Op. NA § 22184 of Op, C.0, 8760 hifyr, 100% ulifization
Maintenance

Maint Labor £7.53 $/Hr 1.0 he/8 hr shift 1,085 & 73,948 S$/Hr 1.0 he/8 hr shift, BY60 hrfyr, 100% ulilization
Maint Mtls 100 % of Mainterance Labor NA § 73,845 % of Mainlanance Labor, 0.0, 8760 hriyr, 100% ulilization
Utiities, Supplies, Replacements & Waste Management

Electriclty 0.073 $fkwh 631.7 KWehr 5533,604 § 403,815 Sikwh, 631.7 KW-hr, 8780 hifyr, 100% wtilization
Comprassed Al 0.481 Sfksef 2 sofmfkacim 66,889 $ 176,601 Srkscf, 2.0 scfvkacim, 8760 hriyr, 100% utilizalion
Water 5.129 3fmgal gpm $/maal, 0 gpm, 8760 hriyr, 100% utilization

SW Dispesal 63.34 Sfton 0.08 tenfhr 867 § 42,262 $/lon, 0.1 lonthr, 8760 hefyr, 100% ulilization

Lime 153.68 Sfton 103.0 Ibfhr 451 3 82,901 $/lon, 103.0 lo/hr, 8760 hriyr, 100% utilization
Filter Bags 228.02 $/bag 1,388 bags NiA § 134758 $/bag, 1,388 bags, 8760 hriyr, 100% ulilizalion

8/12/2021
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ArcelorMittal Burns Harbor

Regional Haze Four-Factor Analyses for NOy and 50, Emission Controls
Appendix C.7 — Tablé C.7-4: SO, Control Dry Sorbent Injection {DSI)

Power Station Beiler No. 10
Operating Unit;

Powar Station Botler No. 10

Emission Unit Number

iStackiVent Number

Design Capacity 650 MMBtufr Standardized Fiow Rate 192,498 scfm @ 32° F
Utilization Rate 100% Exhaust Temperature 432 Beg F
nnual Operating Hours 8,760 hrfyr Exhaust Meisture Content 13.7%
lannuzl Interesl Rate 5.50% clual Flow Rate 349,000 acim
iGonirel Equipmant Life 20 yrs Standardized Flow Rate 206,563 scfm @ 88° F
Plant Elevation 6§10 fl Diy Sld Flow Rale 174.000 dscim @ 68° F
|
CONTROL EQUIPMENT COSTS
Capital Costs
Direct Capital Costs
Purchased Equipment (4] 6,185,500
Purchased Equipment Total (8) 15% [of conlrol device cost (A) 7,113,440
Installation - Standard Cosis 74% of purchased equip cost {B) 5,263,945
Instalialicn - Site Specific Costs NiA
Instaliation Total 5,263,945
Total Direct Capital Cost, DC 12,377,385
Total Indirecl Capilal Costs, IC 52% iof purchased equip cost (B) 3,698,989,
[Total Capitak Investment {TGl) = DC + IC 15,712,806
Adjusted TCI for Replacament Parts 15,712,806%
iTotal Capial Investiment {TG|) with Retrofit Factor 15,712,806
[Operating Casts
Total Annuat Direct Operating Costs Labor, supervision, malerals, replacement parts, utilities, lc, 1,494,072}
Total Annual Indirect Operaling Costs Sum indirect oper cosls + capitat recovery cost 2,268,888}
[Total Annual Cost (Arnualized Capital Cost + Operating Cost) | 3,762,960]
Emission Control Cost Calculation
Max Emis Annuaft Cont Eff Cont Emis Reduction Cont Cost
Potlutant Lb/Hr Tonf¥r % ToniYr Ton/Yr $/Ton Rem
PM10
PM2.5
[Total Particulates
IMilrous Oxides {NCx)
Sulfur Dioxide (SC2) 76.15 333.55 70% 100.07 23343 $16,100
Sulfuric Acid Mist (H250C4)
Fluorides

'vlatila Organic Compounds (VOG}

iCarbon Monoxide (CO)

Lead (Pb)

Notes & Assumptions

1 Baghouse capital cost estimale based on EFA-R05-OAR-2010-0954-0079, ancillary equipment from eiher Barr Engineering projects
2 Cosls scaled up to design airflow using the 610 power law
3 Cosl scaled up for inflation using the Chemical Engineering Planl Cost Index (CEPCI)

4 Calculalions per EPA Air Pollution Control Cost Manual 6l Ed 2002, Seciton & Chapler 1

8132021
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ArcelorMittat Burns Harbor

Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.7 — Table C.7-4: SO, Control Dry Sorbent injection {DSI)

Power Station Boiler No, 10
CAPITAL COSTS

Diract Capital Cosis
Purchased Equipment {A} B

Purchased Equipment Costs (A) - Injection Syslem + auxdiary equipment, £C

Instrumantation
State Safes Taxes
Freight
Purchased Equipmant Total (B}

Instailation
Foundations & supports
Handling & eraction
Electrical
Piping
Insulation
Painting

Installation Subtotal Standard Expenses

Qlher Specific Costs {sea summary}

Sia Preparalion, as required
Buildings, as required
Lost Preduction for Tie-In

Total Site Specific Costs
Installation Total

Total Direct Capital Cost, DG

Indirect Capital Costs
Enginearing, supervision
Construction & field expenses
Contractor fees
Start-up
Parfomance test
Modal Studies
Contingencies

Totat Indirect Capital Costs, IC

Total Capital investment (TCY =DC +I1C

6,186,600
10% includad in vendor astimata 618,560
0.0% of contrel device cost tA) -
5% of control device cost (A) 309,280
16% 7,113,440
4% of purchasad equip cost (B) 284,538
50% of purchased equip cost (B) 3,556,720
8% of purchased equip cost (B) 569,075
1% of purchased aquip cost {8) 71,134
7% of purchased equip cost {B) . 497 941
4% Included in vendor estimate 284,538
4% 5,263,945
A Site Specific
N/A Site Specific
NIA Sile Specific
WA

5.263,945
12,377,385

0% of purchased equip cost (B} 711,344
20% of purchased equip cost (B} 1,422 688
10% of purchased equip cost (B) 711,344

1% of purchased equip cost (8} 71,134

1% of purchased equip cost (B} 71134
N/A of purchased equip cost (B) -
0% of purchased equip cost (B) 711,344
52% of purchased equip cost {B} 3,608,989

16,076,374

Adjusted TC1 for Repfacement Parts (Catalyst, Fiiter Bags, etc} for Capitat Recovery Cost 15,712,806

Tatal Capital Investment {TCH with Retrofit Factor

OPERATING COSTS
Direct Annual Operating Costs, DC

Cparating Labor
Oparater
Supervisor

Maintenance
Maintenance Labor
Mainlenance Malerials

0% 15,712,806
87.53 SiHr 147,892
0.15 of Gp Laber 22,184
§7.53 $iHr 73,946
100 % of Maintenance Labor 73,946

Utilities, Supplies, Replacements & Waste Management

Eleclricily 0.07 $hawh, 3798.0 kW-hr, 8760 hrlyr, 100% ulilization 242,289

N -

Compressed Alr 0.48 $fksef, 2.0 sclmikacim, 8760 hifyr, 100% utifization 176,601

MIA -

Sclid Waste Disposal 63.34 $Hon, 0.2 tonihr, 8760 hrfyr, 100% utilization 94,298

Trona 285.00 3fton, 423.1 Ib/hr, 8760 hrfyr, 100% udllization 528,162

Filler Bags 22802 $/bag, 1,288 bags, BTS0 hrfyr, 100% utilizatlen 134,758

NAA -

NiA -

MNIA -

NIA -

Total Annual Direct Operating Costs 1,494,072
indirect Operating Costs

Ovarhead 60% of total labor and material costs 190,780

Administralion {2% total capitaf costs} 2% of total capital costs (TCl) 314,256

Properly tax (1% tolal capital cosls) 1% of total capital costs (TCl) 157,128

Insurance {1% tolal capilal cosis) 1% of total capital costs (TCH) 157,128

Capital Recovery 00837 for a 20-year squipment life and a 5.5% interest rale 1,314,837

Total Annual Indirect Operating Costs Sum indirect oper cosls + capilal recovery cosls 2,268,888

Total Annual Cost {Annualized Capital Cost + Operating Cost) 3,762,560

8/13/2021
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ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NOy and SO, Emission Controls
Appendix C.7 — Table C.7-4: 80, Control Dry Sorbent Injection (DSI)

Power Station Boiler No. 10
Gapital Recevery Factors

Primary Installation

Interast Rate 5.50%

Equipment Life 20 yoars

CRE 4.0837

Replacement Paris & Equipment: Filter Bags

Equipment Life ' 3 yoars

CRF 0.3707

Rep part cost per unit 228.02 $ibag

lAmount Reguired 1368 Bags

[Tolal Rep Parts Cost 332,323 Cost adjustad for freight, sales tax, and bag disposal
nstafiation Labor 31,245 20 min par bag
[Tolal installed Cost 363,568

nnualized Cost 134,758

Electrical Use

Flow acim D F in H20 KWhriyr
Incramental efectricily increase over with baghouse replacing
Bloviar 348,000 6.00 3,320,163 scrubber including ducting
[Total ) 3,320,163

Reagent Use & Other Oparating Costs

‘Trona use - 1.5 NSR 76.15 ibfnr 802 423.11 /hr Trona
ISolid Waste Disposal 1,489 tonfyr DS) unraacted sorbent and reaclion byproducts

Operating Cost Calculations

Utilizalion Rate]___100% | Annual Cperaling Hours| 8,760 [
Unit Unit of Use Unit of Annual Annual Comments

fitem Cost § Measure Rate Measure Use* Cost
[Operating Labor
Op Labor 67.53 $Mr 2.0 hr#8 hr shift 2,180 & 147,892 S/Hr, 2.0 hri8 hr shift, 2,130 hriyr
[Supervisor 18% of Op Labor MNA S 22,184 % of Operator Cosls
Maintenance
Maint Labor 67.53 $/Hr 1.0 hi!8 b shift 1,085 $ 73946 S/Hr, 1.0 hi/8 hr shift, 1,086 hrfyr
Maint Mils 106% of Maintenance Labor NA § 73,9468 100% of Maintenance Labor
Utitities, Supplies, Replacements & Waste Management
Elactricity 0,073 $fkwh 378.0 KW-hr 3,320,163 § 242289 $ikwh, 379.0 kW-hr, 8760 hityr, 100% ulilizatien
\Water MN/A gpm
Compressed Air 0.481 $/kscf 2.0 scfm/kacim 368,869 % 178,601 Sikscf, 2.0 sefmikacim, 8760 hrfyr, 100% ulilization
Cooling Waler N/A gpm
Solid Wasts Disposal 63.34 $hon 0.2 tonfhr 1,489 § 84,286 Sfon, 0.2 londir, 8780 hriyr, 106% uiilization
[frona 285.00 $kon 4231 ibfhr 1,853 & 528,182 $fton, 423.1 Ibshr, 8780 hriyr, 100% utillzation
Fitter Bags ' 228.02 $/bag 1,388 bags MNIA 3 134,758 S/hag, 1,388 bags, 8780 hriyr, 100% utilization

811312021
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Power Station Boiler No. 11







ArcelorMittal Burns Harbor
Regional Haze Four-Factor Analyses for NO, and SO, Emission Controls

Appendix C.8 — Table C.8-1: Cost Summary

Power Station Boiler No. 11

80, Control Cost Summary

~ linstalled Capitat Cost

Total Annualized Gos

E $lyr
Spray Dry Absorber {SDA) 0% $84,959,780 $11,869,531
Dry Sorbent Injection (DS1) 70% $15.542.186 $4,102,621 $10,600
8/13/2021
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ArcelorMittal Burns Harbor

Regionat Haze Four-Factor Analyses for NGy and 80, Emission Confrols
Appendix €.8 — Tahle C.8-2: Summary of Utillty, Chemlcal and Supply Costs
Power Station Boiler No. 11

iperaling Unil: Power Station Bater Mo, 11 Study Year 2050
Ission Und Humber
tackVent Humber
020
ftem Unii Cost Uniis Cost Year Data Sourca Hates
&a3]sne 6] Z01B[EPA SCR Conlral Cos! Manual Spreadshest |
5] |As=unsed to bz equivatant o operaling labar
ealshr [Assumed 1o b2 equivalen 10 gperaling lahor
6162018 EIh Average phces or U (ndGnal
0.07|Swh sector in Indiana
20140018 £1A Averaga prizes for tha industral
Hatral Gas 615t hacf sector in Irdiana (fatest availabis B0 2000
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Arceloriittal Burns Harbor

Regional Haze Four-Factor Analyses for NOx and 80, Emission Controls
Appendix C.8 — Table C.8-3: SO, Control Spray Dry Absorber (SDA)
Power Station Boiler No, 11

Qperating Unit: Powar Station Boiler No, 11
Emission Unil Number {t] [ StackNVent Mumber 0;
Design Capacity 650|MMBluhy Slandardized Flow Rale 176,377 fscim @ 32°F
Ulilizalion Rate 100% Tamperature 441iDeg F
idnnual Operating Hours 8,760 |Hours Moisture Contenl 13.6%
Annual Interesi Rale 5.6% Aclual Flow Rate 323 000fzcim
igquipmem Life 20|yrs Standardized Flow Rate 189,283 s¢fim @ 68°F
1 Doy Sld Flow Rate 161,000]dscim @ 68° £
CONTROL EQUIPMENT COSTS
Capital Costs i
Direcl Capilal Costs
Purchased Equipment (A} 32,689,411
Purchased Equipmenl Tolal (B} 15% of conlrol device cost (A) 37,592,820
I
Instaifation - Standard Cosls T4% |of purchased equip ¢osl (B} 2?,818.68?]
Instalfation - Site Specific Cosls NA,
Total 27,848,689,
Total Direct Capilal Cost, DC 65.411.512)
Tolal Indirecl Capital Cosls. IC 52%|of purchased equip cost (B} 18.548,268
Total Capltal investment {TCI) = DC + IC 84,959,780
Adjusted TCI for Replacment Parls ad,ﬁza.zsg"
ITCI with Retrofit Factor i 84,623,293
Kperating Costs
Total Annual Direcd Operaling Costs Labor, supervision, malerials, replacament parts, utilities, etc. 1,187,879
Total Annual Indiract Operating Cosls Sum indirect oper costs + capilal recovery cost I 10,781,852
(Totzl Annual Cost (Annualized Capilal Cosl + Operating Cost | ] ] i 44,969,531
Emisslon Control Cost Calculation
Max Emis Annual ContEIf Exit Conc. Cont Emis Reduction Cont Caost
Eioliutanl LbiHr YT % Conc. Units Thyr Thyr $Ton Rem
PRI 00 - NA
PM2.5 0.0 - NA
Jtolal Patticufales 0.0 - NA
Nitrous Oxides (NOx) 0.0 - NA
{Sulfur Dioxids (S05) 554.4 90% 554 1989 23,991
Sulfuric Actd Misl 0.00 - ™A
Flucrides 0.0 - NA
olalite Crganic Comp VOC) 0.0 - NA
Cacbon ida (CO) ) 0.0 - A
{eag (Fb) 000 - NA.

Notes & Assumptions

1 Capilal cosl eslimate based on mid-range of EPA spray dry facl sheet S/{MMBlu/hr}: hllps:#vave 3 epa.govilineatct/dirt /itdg. pdf
2 Costs scaled up 1o desfgn girflow using he 8/10 power law

3 Cost scaled up lor inffation using the Chemical Engineering Plant Cost Index (CEPCH)

4 Calculations per EPA Alr Poliution Contral Cost Manual 6lh Ed 2002, Seclion & Chapler 1
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ArcelorMittal Burns Harbor

Regionat Haze Four-Factor Analyses for NOy and $0, Emission Controls

Appendix C.8 — Table €.8-3: 80, Control Spray Dry Absorber (SDA)

Power Station Boller No. 11
CAPITAL COSTS
Birect Capltal Cests
Purchased Equipment (A}

Purchased Equipment Cosis (A) - Absorber + packing + auxifiary equipment, EC

Instrimentation
Slate Sales Taxes
Frelght
Purchasad Equipment Tolal {B)

Installation
Foundatlons & supporis
Handling & erection
Elecirical
Piping
Insulation
Painting

Installation Subtolat Standard Expenses

Olher Specific Cesls (see summary)

Site Praparation, as required
Buildings, as required
Site Speacific - Olher

Toltal Site Specific Costs
Installatlen Total
Total Diract Capial Cost, DC
indirect Capital Costs
Englnasring, superviston
Construction & field expenses
Contraclor fees
Starl-up
Perfermance test
Mcdel Sludies
Conlingenclas
Total Indirect Capltal Costs, IC

10% of controf device cost (A)
0.0% of contral devica cost (A}

5% of contral device cost (A)
15%

4% of purchased equlp cosl (B)

50% of purchased equlp cost (B)
8% of purchased equlp cosl (B}
1% of purchased equip cost (B)
7% of purchased equlp cost (B}
4% of purchased equip cost {B}
4%

NA gila specific
W/A Sile Specific
N/A Sile Specific

10% of purchased equip cost (B}
20% of purchased equip cosl (B}
10% of purchased equip cosl (B}
1% of purchased equip cost (B!
1% of purchased equip cosl (B)
NiA of purchased aquip cosl (B)
10% of purchased aquip cosl (B)
52% of purchased equip cost (B)

32,689,411
3,268,941

0
1634471

— arsman

1503713
18,796,412
3007 426
375928
2,631,498
1503713

27,818,639

NA

27,818,649
G5,4%¢,512

3,769,282
71518565
3,758,282
376,928
375,928

3.758.282

19,548,268

Total Caplial investment {TCl) = DC +1C §4,959,780
Adjusted TCI for Repfacement Parts {Catalyst, Filtar Bags, etc) for Capital Recovery Cost 84,623,298
‘Total Capital Investment {TCI) with Retrofit Factor 0% 84,623,298
OPERATING COSTS
Diract Annual Operaling Costs, DC
Operating Labor
Operator 67.53 $/Hr, 2.0 hii§ hr shif, 8760 hriyr, 100% utilizatton 147.892
Supervisor 15% of Op., 0.0, 8760 hriyr, 100% ulilization 22,184
Maintenance
Maintenance Labor 67.53 $/Hr, 1.0 hei8 hr shift, 8760 hriyr, 100% utilization 73.948
Maintenance Malgrials 100% of mainlenance laber costs 73,9486
Utilitles, Supplies, Replacements & Waste Management
Eleclricity D.07 Sikwh