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Boling, Jean

Response 1o Federal Land Managers Comments with the Alcoa Warrick Operations
Facility

2020.09.25_Alcoa Four Factor Analysis - Fmal Report Burns & McDonnell.pdf; Burns &
McDonnell Response to FLM Comments on Alcoa Warrick Four-factor Analysis
08-13-2021.pdf; Alcoa Response to FLM comments.pdf

- **** This is an EXTERNAL email. Exercise caution. DO NOT open attachments or click links from
unkn’own senders or unexpected email. ****

Good mornmg Jean,

Alcoa appreciates the opportunity to-respond to the Federal Land Managers comments on the four-factor analysis
conducted for the Alcoa Warrick Operations facmty {(Warrick Newco LLC). The responses are included in the
attachments to this email. Please contact me if you have additional questions or need additional information.

Best regards,
Tom

Thomas Shaw, Ph.D.
Manager Environmental

~ Alcoa Warrick Operations
4400 West State Road 66
Newburgh, IN 47630
Thomas.shaw@alcoa.com

812-660-2602







BURNS &MQDONNELL

September 25, 2020

Thomas Shaw, PhD

Senior Environmental Scientist
Alcoa Warrick Operations
4400 W. State Route 66 -
Newburgh, IN 47629

Re: Final Draft Report
- Four-Factor Analysis requested by IDEM
Alcoa Warrick Operations

Dear Dr. Shaw:
In a letter dated June 24, 2020, Indiana Department of Environmental Management (IDEM) reQuested

Alcoa complete a Four-Factor Analysis for sulfur dioxide (SO2) emissions to assist IDEM in revising its
State Implementation Plan (SIP) for the Regional Haze Rule. Information regarding SO» emissions

~ . control on Potlines 2 through 6 and the Anode Baking Ring Furnace was requested. [DEM has advised

the four statutory factors to be g¢valuated for the potlines and ring furnace include the following:

The cost of compliance

The time necessary to achieve compliance :

The energy and non-air quality environmental impact of eomphance
The remaining life of any existing source subject to such requirements

B

Alcoa Warrick Operations (Alcoa) retained Burns & McDonnell fo assist in responding to the request for
information from IDEM. The letter report summarizes the results of the Four-Factor Analysis.

Factor 1: Cost of Compliance

In July 2007, Babcock Power Environmental (Babcock Power) p1ov1ded Alcoa a budgetary proposal for a
Flue Gas Desulﬁlrlzatlon (FGD) system for the control of SO, emissions from Potlines 2 through 6. To
cstimate the capital cost of installing an FGD system to control SO, emissions from the potlines, Burns &
MecDonnell updated the budgetary cost in this proposal by escalating to reflect inflation from 2007 to
2020. An annual inflation rate of 2.5% was assumed over this time per1od based on mformatlon from the

- Chemical Engineering Plant Cost Index (CEPCI).

Burns & McDonnell developed a rough order-of-magnitude cost estimate for installing SOz controls on
the Anode Baking Ring Furnace and associated A-446 Dry Alumina Scrubbers based on the escalated
Babcock Power budgetary proposal. The budgetary cost estimate for the FGD for the potlines was scaled
to represent an FGD system for the Anode Baking Ring Furnace based on the flue gas parameters
provided by Alcoa.

Babcock Power’s budgetary proposal included equipment costs only. Burns & McDonnell added rough
order-of-magnitude construction costs based on an industry-standard multiplier of direct equipment costs.

Operating and Maintenance (O&M) costs for an FGD system include reagent (lime) usage, waste
disposal, power usage, water usage, operating labor, and maintenance labor and materials. Based on

200 W. Adams St. \ Suite 2700 \ Chicago, IL 60606
©312-223-0920 \ F 312-223-9664 \ burnsmcd.com
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Burns & McDonnell’s past project experience, FGD system O&M costs can range from $3,800,000/year
to $14,500,000/year, based on the flue gas and SO, loading to the FGD system.

Burns & McDonnell developed rough order-of-magnitude O&M cost estimates for FGD systems on the
potiines and Anode Baking Ring Furnace based on information provided in Babcock Power’s budgetary
proposal for reagent, water and power usage and waste generated.

~ The capital and annual O&M cost estimates for a new FGD systern on the potlines and the Anode Baking
Ring Furnace are summarized in Table 1. Note all costs are in 2020 dollars and represent rough order-of-

©magnitude costs.

Table 1. FGD System Cosf Estimate Summary

Serubber Capital Annual O&M
Potline 2 through 6 $512,800,000 |  $5,300,000
Anode Baking Ring Furmnace - $63,900,000 $700,000
Total $576,700,000 $6,000,000

Factor 2: Time Needed to Achieve Compliance

A new FGD system typically requires 30 to 36 months for front end planning, design, procurement,
installation and commissioning. Alcoa’s capital planning process would add 12 to 18 months to this
timeframe. Additional time may be needed for technology selection and environmental permitting. Note
that space constraints and access limitations at the Aicoa site could resuit in an extended design and
installation period. ‘

Factor 3: Energy and Environmental Impacts of Compliance

FGD technologies are energy intensive. Depending on the FGD technology selected, large pumps may be
needed to recycle the reagent slurry through the FGD module. The retrofit of an FGD system on an
existing emission source also may require an additional fan or fans to overcome the pressure drop of the
FGD module(s). These pumps and/or fans can significantly increase the energy consumption of the Alcoa -
facility. Auxiliary electric power is also required to operate reagent preparation systems, reagent injection
equipment, and waste byproduct handling systems.

FGD systems also create solid byproducts and may have a wastewater stream, depending on the FGD
technology selected. Both the disposal of the solid byproduct and the discharge of the wastewater stream
may have additional impact on the environment. The synthetic gypsum market has excess inventory and
undesirable pricing; therefore, the solid FGD byproduct will need to be disposed of in a landfill.

The delivery of FGD system reagent and disposal of the associated solid byproduct will increase vehicle
traffic and the associated particulate matter emissions on site. The storage and handling of the reagent and



BURNSQMEDONNELL

Thomas Shaw, PhD
Alcoa Warrick Operations
September 25, 2020

Page 3

byproduct also will increase particulate matter emissions from the facility. Some FGD technologies are
based on chemical reactions that create carbon dioxide (CO;), a greenhouse gas and regulated pollutant.

Factor 4: Remaining Life of the Existing Sources

The Alcoa potlines have been in operation since 1960, and Alcoa continues to maintain them for 7
continuous, reliable operation. The Anode Baking Ring Furnace was constructed in 1981 and rebuilt in -
2008. The remaining life of each.of the production units is based on economic factors and product
demand and therefore cannot be predicted at this time.

PIease feei free to contact Karen Burchardt at $16- 509 3400 should You. have any questlons or requue o
additional mformatlon regarding this report

Respectfully submltted,

| y o ,ﬁm/égef

Karen E. Burchardt, P.E. Ben Zhang, PhD, P.E.
Associate Environmental Engineer Client Services Manager, Alcoa Account

kburchardt@burnsmed.com - bzhang@burnsmed.com
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August 13, 2021

Thomas Shaw, PhD,
Environmental Manager
Alcoa Warrick Operations
thomas.shaw@alcoa.com

Re: Response to Federal Land Manager Comments on Alcoa Warrlck Four-Factor
Analysm ~

Dear Torh,'

As taskéd'by A]coa"Warric.k Operations, Burns & McDonnell is pleased to provide the responses
“to two of Federal Land Manager Comments on Alcoa Warrick Four-Factor Analysis prepared by
Burns & McDonnell, dated September 25, 2020.

1. The inﬂatio,n adjustment used in the Alcoa ana!ysié is too high. The EPA"CCM .
recommends use of the CEPC/I which increased by 13% since the original 2007 cost
estimates. Instead, Burns & McDonnell assumed a 2.5% annual interest_ rate which inflated

costs by 38%.

The capital and annual O&M cost estimates for a new FGD system on the potlines and the
Anode Baking Ring Furnace that were summarized by IDEM in Table 1 has been updated
per the Chemical Engineering Plant Cost Index (CEPCI) cost increase over the escalation
period. The updated Table 1 rough order-of-magnitude costs for both Capltal and Annual
Q&M costs are-as follows:

Table 1. FGD System Cost Estimate Summary

Scrubber o - Capital Annual O&M
Potline 2 through 6 ' $422,100,000 $4,500,000
Anode Bakmg Rlng Furnace $52,600,000 ' '8600,000 =
Total - = ‘ $474,700,000 $5,100,000

2. The Alcoa 4FA assumed 70% control efficiency for the FGD. This seems Jlow. What is the
basis for this assumption? Note, a 95% control efficiency was assumed for the FGD in the
BART analysis for the Warrick facility in the previous round of RH planning.

The Burns & McDonnell analysis did not use or present an FGD control efficiency as a
specific efficiency was not required for FGD capital or Annual O&M cost estimating.
However, EPA Guidance on retrofit SO; Emission Control Performance Assumptions does
support an over 90% control efficiency for FGD technologies, and the “SO; Controls Table”

1431 Opus Piace \ Suite 400 \ Downers Grove, IL 60515
0 630-724-3200 \ F 630-724-3201 \ burnsmcd.com
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from IDEM's Appendix J for the Alcoa aluminum plant has been updated to reflect a 95%
control efficiency along with the revised costs Table 1 above:

SO, Controls
o e - Anode Baking Ring
_ .. .- Potlines 2-6 ‘Furnace & A-446 Dry
Control Cost Summary . = <[ Alumina Scrubbers
| Flue Gas Flue Gas Desulfurization
o _ Desulfunzanon ., S
' Totai Capltai Cost $422.100, 000 $52,600,000 .
Total Annual Cost (Capital & Operating) ~$4,500,000 $600,000 |
Current Emissions (ton/yr) _ o _3,000', ‘ 139
Control Efficiency ‘ 95% | 95%
New Emission Rate (tons/yr) 150 7.0
Emission Reductions (tonsfyr) | 12,850 ' 132
Cost-Effectiveness ($/ton) ' - $1,579* $4,544*

*Total Annual Cost as presented ddes not include indirect costs such as Capital Recovery.
Iincluding Capital Recovery over 15 years at 6% interest, the corresponding Cost-Effectiveness
would change to $16,800 / ton for Potlines 2-6, and $45 500 / ton for the Anode Baking Ring
Furnace & A-446 Dry Alumina Scrubbers.

Note that the “SO. Controls Table” presents the “Annual O8M" costs prepared by Burns &
McDonnell as “Total Annual Costs”. Capital Recovery costs were not included in the Table 1
“FGD System Cost Estimate Summary” under the “Annual O&M” amounts, as the “Annual
O&M" amounts were not intended to represent “Total Annual Cost”,

Sincerely,

Ben Zhang, PhD, PE
Industrial Services Manager
847-275-8082 | bzhang@burnsmcd.com

1431 Opus Place \ Suite 400 \ Downers Grove, IL 60515
0 630-724-3200 L F 630-724-3201 \ burnsmcd.com
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QC. Bill Qe,lenza’, PE, Sr. Process Engineer

1431 Opus Place \ Suite 400 \ Downers Grove, I£ 60515
0 630-724-3200 \ F 630-724-3201 \ burnsmed.com







11.5. Environmental Protection Agency

Alr Economics Group
Health and Eaviconmental Imgacts Division

Office of Alr Quality Planning and Standards
(March 2021)

This spreadsheet allows users to estimate the capital and annuatized costs for installing and operating a Selective Non-Catalytic Reduction (SNCR) control device.
SNCR is a post-combustion control technology for reducing NOx emissions by injecting an ammonia-base reagent {urea or ammonla] Into the furnace at a location
where the temperature is in the appropriate range for ammonia radicals to react with NOx to form nitrogen and water.

The calcalation methodologies used in this spreadsheet are those presented in the U.S. EPA's Air Pollution Control Cost Manual. This spreadsheet Is intended to

be used in combination with the SNCR chapter and cost estimation methodology in the Control Cost Manual, For a detailed description of the SNCR control

technology and the cost methadologies, see Section 4, Chapter 1 of the Air Pollutivn Centrol Cost Manual (as updated Apnl 2019). ‘A copy of the Control Cost

Manual s avallable on the U.S. EPA’s "Technology Transfer Network” website at: https: //www epa.gov/ecanomic-and- cost analysm air-| poliuizon -regulations/cost-

reports-and- guidance air-pellution. . . . - ) ) T

The spreadsheet can be used ters'tignéte'capital and annualized costs for applying SNCR, and particularrly to the foilowing types of_combusfio:l unigs;

(1) Coal-fired utility bollers with full load capacities greater than or equal to 25 MW. B - - B
- (2) -Fael oil- and natural gasvﬁfed utility boilers with full ioad capacities greater than or equal to 25-MW. -

7 L 3) Cnal flred industrial boilers with maximum heat input capacities greater than or egualto 250 MMBtu/hour

{4) Fuel oll- and natural gasvﬁred industr;al bailers wnth maximum heat |nput capacities greate: than gr equal e 250 MMBtu/hour

The methodology used in this sp:eadsheet Is based on the U.5. EPA Clean Air Markets Division (CAMD) s integrated Planning Model (IPM version 6). The size and

costs of the SNCR areé based prirarily on four parameters; the boiter size or heat input, the type of fuel burned, the required level of NOx :eductlon and the -
reagent consumption. This approach provides study-level estimates {£30%]) of SNCR capital ang annual costs, Defauls data in the spreadsheet is taken from the

SNCR Control Cost Manual and other sources such as the .S, Energy information Administration (EIA). The actual costs may vary from those calculated here due

to site-specific condltlons, such as the boiler configuration and fuel type. Selection of the most cost-effective cantrol option should be based or a detailed
_engineering study and cost guotations from system suppliers. For additional informatien regazding the 19M, see the EPA Ciean Air Markets webpage at
hitp:/fwww.epa.gov/alrmarkets/power-sector-medeling. The Agency wishes to note that ali spreadsheet data inputs other than default data are merely available

to show an example calculation.
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Total Capitat Investment (TCI)

For Coal-Fired Boilers:
o . TCl = 1.3 X (SNCRogg + APH o + BOPcoe)
For Fuel Oil and Natural Gas-Fired Boilers: .. L
* : ' TC =13 X {SNCRoy + BOPmst)

Capital costs for the SNCR {SNCReox) = . $0 in2016 dolfars .. ..
Air Pre-Heater Costs (APHo)* =~ o #DIV/0! in 2016 dollars .~
Balance of Plant Costs- (BOP o) = . $0 in 2016 dollars. - - e

-|Total Capital Investment (TCl)= ~ L ©#DIV/O! in 2016.doliars . -
HDIV/O] S : -

- i (R A >_""'SNCR Capital Costs (SNCRCD“}
‘For Coal- Fnred Utlhty Bmiers. e S ‘ N
SR SNCRm = 220 000 (BMWx HRF)° 2 x CoalF x BTF x ELEVF X RF TR

_ For Fuel Oll and Natural Gas Flred Utlllty Boniers
RPN SNCRmst = 147 000 X (Byyw X HRF)° 42 x ELEVFx RF

For Coal—Fired Inqutrial Boi}éks .. : S - R
: R st smcamst-_ 226, 000x (0.1x Qs x HRF)™* x CoalF x BTF X ELEVFx RF
For Fuel OII and Natural Gas Flred Industnal Bollers ' S
T i SNCRmsf =147,000 x {{Qa/NPHR)x HRF)° 2% ELEVF X RF

ISNCR Capital Costs (SNCRqs) = - o ' 50 in 2016 dollars

) Air Pre-Heater Costs {APchst}*

For Coal-Fired Utility Boilers:. " -7 "7 o0 L
L T APH 4 = 69,000 X (Byw X HRF X CoalF)* ™ x AHF X RF. -

For Coal-Fired Industrial Bojlers:- = “ : Sl
T APH Gy = 69,000 X (0.4 x Qg x HRF x CoalF)* "™ x AHF X RF

|Air Pre-Heater Costs (APstt) - ‘ #DIV/0! in 2016 dollars
#DIV/0! o - : ] )

1 o . _ S ‘Balance of Plant Costs (BOP )

For CoaI—Fired Utility Boilers: o -
" BOP,,y, = 320,000 X {Byw)™™ x (NO,Removed/hr)*** x BTF x. RF

For Fuel Qil and Natural Gas-Fired Utility Boilers:
BOP o5 = 213,000 x {Bp)” ™ x (NORemoved /hr)o.n

For Coal-Fired Industrial Boilers:
' BOP,. = 320,000 x (0.1 x Qg)** x {(NO,Removed/hi)>** x BTF x RF
For Fuel Oil and Naturat Gas-Fired Industrial Boilers:

BOP,,,. = 213,000 x (Qu/NPHR})™* x {NO,Removed/hr)***x RF

Balance of Plant Costs (BOP ) = 50 in 2016 dollars




Total Annual Cost (TAC)
TAC = Direct Annua! Costs + Indirect Annual Costs

_ |Direct Annual Costs (DAC) = #DIV/O! in 2016 dollars
Indirect Annual Costs {IDAC) = #DIV/0| in 2016 dollars
Total annual costs (TAC) = DAC + IDAC W/ in 2016 dollars

Direct Annual Costs (DAC)

DAC (Annua! Maintenance Cost) + {Annual Reagent Cost} + {Annual Etectricity Cost) + (Annual Water Cost) + (Annual Fuel Cost) +
: (AnnuaE Ash Cost)

Apnual Maintenance Cost= -~ S0.015xTCl= .o #DIV/OL- 2016 dollars.
AnnualRéagentCost= . GuXCOStagXtpm o L ‘ $589,391 in 2016 dollars
Annua] Electricity Cost= ~ . o P X COStygq X top = - o o #DIV/0! - in 2016 dollars -
Anhual Water Cost = _ T o q,,,;aterk COStyater X tgp = ‘ N $0 in 2016 dallars
} A_crlditibn_éaliFueI Cost =~ o :D.Fue!xCc>stfue|xt,,p B Lt T ' SO in 2016 dollars--"' -
_|AdditionatAsh Cost= ~ = - - - DAsh xCostashxtapx (1/2000) L v/ " in 2016 dollars” |
Direct Annual Cost = ) L : . - S #DIV/OY - . in 2016 dollars -

e ] " - Indirect Annual Cost {IDAC)
[ IDAC = Administrative Charges + Capital Recovery Costs

Administrative Charges (AC) = 0.03 x Annuat Maintenance Cost = ~ o #HDIv/ol in 2016 doi!'ars ’
Capital Recovery Costs (CR)= CRFx7(Cl = L #DIV/0I in 2016 dollars -
Indirect Annual Cost (IDAC) = AC+CR= O HDIV/DI in 2016 dollars: -

Cost Effectiveness = Total Anhual _Coét/ NOx R_emovéd/year

“{Total Annual Cost (TAC) = - #DIV/O! ‘ "\ peryear in 2016 dollars
“{NOx Removed = . " S 757 tonsfyear
Cost-Effectiveness = . #DIV/OL  peér ton of NOx removed in 2016 doliars




Warrick Newco LLC

“ Environmental Department
4400 W State Road 66

P.0. Box 10
Alcoa Newburgh, IN 47628-0010

Warrick Newco LLC appreciates the apportunity to respond the Federal Land Managers (FLM)
comments. ‘

FLM Comments on Alcoa Warrick Operations (Aluminum) Four-Factor Analysis
1.Summary of NPS Recommendétipns and Requests for Alcoa Warrick Aluminum Plant

s. FLM-Comment: Notwithstanding the analysis issues noted below, the costs for adding a FGD
- system to-control potline emissions appear to be very reasonable and IDEM agreed with this
conclusion in the SIP yet determined that no controls were necessary. We recommend that
. controls should be considered based on the four-factors evaluated. -

Aicoa Response The cost install controls was not correctly identified in the four-factor analysns.

The original analysis only included the Annual Operating cost of 54,500,000 while omlttmg the

Capital Cost to calculate the Cost-Effectiveness. The correct Cost-Effectiveness calculation is as

follow: } _

“o Potlines 2 thiough 6 capital cost after adjusting the Chemical Engineering Plant Cost

Index, as requested by the Federal Land Manager is $422,100,000 to remove 90-95% of
the SO2. Utilizing the estimated 3,000 tons of SO2 (Total potline emiss'ic:ns for 2020
were 2106 tons) and the conservative removal estimate of 95%, the emission reduction
would be 2850 tons. The Cost-Effectiveness 5/ton, correcting for the cost of Capital
recovery would be $16,800/ton (See attached updated August 13, 2021 Burns &
McDennell report). This Cost-Effectiveness in not reasonable.

e FLM Comment: The Aicoa four-factor analysis {4FA) is almost completely lacking in essential
economic and emissions information. Please provide the necessary cost information in the SIP,
including the Burns & McDonnell update of Babcock Power budgetary proposal, whlch was the
basis of the Alcoa 4FA.

Alcoa Response: The original and the updated Burns & McDonnell reports are included with

this response.

¢ FLM Comment: The inflation adjustment used in the Alcoa analysis is foo high. The EPA CCM
recommends use of the CEPCI which increased by 13% since the original 2007 cost estimates.
Instead, Burns & McDonnell assumed a 2.5% annual interest rate which inflated costs by 38%

Alcoa Response: Alcoa directed Burns & McDonnell to provide an updated budgetary cost
- based upon the original budgetary cost developed by Babcock Power. The updated report is

included with this response.




FLM Comment: The Alcoa 4FA assumed 70% control efficiency for the FGD. This seems low,
What is the basis for this assumption? Note, a 95% control efficiency was assumed for the FGD
in the BART analysis for the Warrick facility in the previous round of RH planning.

Alcoa Response:

The 70% removal efficiency was not determined in either the original proposed budgetary
estimate by Babcock Power or the update by Burns & McDonnell. Alcoa agrees that a new SO2
scrubber would operate in the range of 90-95% removalrefﬁciency and the correct Cost-
Effectiveness analysis reflects the removal rate.
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