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July 27, 2010

Brian J. Hug

Deputy Program Manager

Air Quality Planning Program

Air and Radiation Management Administration
Maryland Department of the Environment
1800 Washington Bivd.

Baltimore, MD 21230

Re: BART 5 Factor Analysis
Dear Mr. Hug,

Please find enclosed the Best Available Retrofit Technology (BART) Five Factor
Analysis for the Holcim (US) facility located in Hagerstown (Washington County) as
requested by the Maryland Department of the Environment in your letter dated May 4,
2010.

This analysis covers the three visibility impairing pollutants; NOx, SO2, and
PM;s.

Should you have any questions please feel free to call me at 301-739-1150 EXT
208.

Sincerely,

Viekoeen 1] ok

Victoria M. Mock
Manager, Environmental

trength. Performance. Passio



. MARYLAND DEPARTMENT OF THE ENVIRONMENT

1800 Washington Boulevard e Baltimore MD 21230

— MDE 4105373000 « 1-800-633-6101

Martin O’Malley Shari T. Wilson

Govemnor Secretary

Anthony G. Brown Robert M. Summers, Ph.D.

Lieutenant Governor Deputy Secretary
May 4, 2010

Ms. Victoria M. Mock
Independent Cement St. Lawrence
1260 Security Road

Hagerstown, MD 21742

Re: BART Eligible Units
Dear Ms. Mock:

The Maryland Department of the Environment (MDE) has determined that your facility has units which are subject
to the Best Available Retrofit Technology (BART) requirements of the federal Regional Haze Rule. BART-eligible
sources are those sources with emission units:

1. Which have the potential to emit 250 tons per year or more of a visibility-impairing pollutant;
2. Which were put in place between August 7, 1962 and August 7, 1977; and
3. Whose operations fall into any of the 26 specifically listed source categories in Attachment-A.

The MDE continues to work on the Maryland Regional Haze State Implementation Plan (SIP). We have recently
received comments from the USEPA (Region 3 Office). As a result, we have concluded that you are obligated to
perform a BART five factor analysis for each BART-eligible unit at your facility regarding controls of each of the
three visibility impairing pollutants: NOy, SO, and PM2.5. The analysis must address the five statutory factors
required by the Clean Air Act (CAA) which include:

the costs of compliance

the energy and non-air quality environmental impacts of compliance;

any existing pollution control technology in use at the source

the remaining useful life of the source, and

the degree of visibility improvement which may reasonably be anticipated from the use of BART.

DB =

The control requirements and BART analysis guidelines may be found at 40 CFR part 51 and the Federal Register
Volume 70, No. 128, July 6, 2005 page 39104. The Maryland Department of the Environment is required to include
your analysis in the Regional Haze SIP, therefore, please have your submission in for our review by July 31, 2010.
Your cooperation in this matter is greatly appreciated. If you have any questions or require further instruction please
contact Deirdre Elvis-Peterson at (410) 537-3281 or by email at delvis-peterson@mde.state.md.us.

Thank you,

Brian ] Hug

Deputy Program Manager

Air Quality Planning Program

Air and Radiation Management Administration

&& Recycled Paper www.mde.state.md.us TTY Users 1-800-735-2258

Via Maryland Relay Service
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1. EXECUTIVE SUMMARY

This document represents the determination of the Best Available Retrofit Technology (BART)
as developed by Holcim (US) Inc. (Holcim) for their long dry Portland cement kiln located in
Hagerstown, Maryland. The document includes BART determinations for sulfur dioxide (SO,),
nitrogen oxides (NOy) and fine particulate matter PM;s. These determinations are based upon
requirements set forth in the April 21, 2010 letter from the Maryland Department of the
Environment (MDE). The five factors that must be addressed are:

The costs of compliance,

the energy and non-air quality environmental impacts of compliance,

any existing pollution control technology in use at the source,

the remaining useful life of the source, and

the degree of visibility improvement which may reasonably be anticipated from the use
of BART.
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Based on this analysis, Holcim proposes the following as BART for the Hagerstown kiln:

e PM 2.5 - Holcim proposes that compliance with the Portland Cement NESHAP also
known as PC MACT (40 CFR Part 63, Subpart LLL) and compliance with the proposed
Maryland ozone SIP revisions will constitute BART for PM;s. Compliance with these
rules is expected to require the installation of Selective Non-Catalytic reduction (SNCR)
onto the kiln. Compliance with these rules will provide additional control for both
filterable and condensable particulate.

e NO, — Holcim proposes that compliance with the proposed Maryland ozone SIP revisions
will constitute BART for NO,. Compliance with this rule will require the application of
SNCR.

e SO, — Holcim has submitted a Prevention of Significant Deterioration (PSD) permit
application to address the increase in SO, emission which occurred as a result of the
installation and operation of the mid-kiln tire firing system installed in 2003 to comply
with the current ozone SIP regulation (COMAR 26.11.29.15). Since the installation in
2003, Holcim has expended approximately $3.6 million dollars to control SO, emissions.
As part of the PSD application a Best Available Control Technology (BACT)
determination was conducted. The BACT concluded that the current inherent dry
scrubbing constituted BACT for SO, and proposed a PSD limit of 795 tons per year (tpy)
SO, . Holcim proposes that this emissions limit achieved with inherent dry scrubbing
also constitutes BART for SO,.

In addition to the BACT analysis, the PSD application includes CALPUFF visibility modeling of
the impact of the increased SO, emissions on five Class I areas. The increased SO, emissions
impacted the visibility in these Class | areas by less than five percent of the PSD significance
level for visibility impairment. Therefore add-on controls for SO, would not provide any
significant improvement on the visibility at the Class [ areas.



2. BART APPLICABILITY DETERMINATION

MDE has determined that Holcim’s Hagerstown cement kiln is a BART eligible source which is
subject to BART controls.

There are five Class I areas within 300 kilometers of Holcim’s Hagerstown facility. These are:

Brigantine Wildermess Area — located 291 km east

Dolly Sods Wildermess Area — located 166 km southwest

Otter Creak wildemess Area — located 191 km southwest
Shenandoah National Park — located 205 km southwest

James River Face wilderness Area — located 279 km southwest
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MDE has notified Holcim that visibility modeling conducted by MANE-VU, which utilized data
from the 2002 emissions inventory for the visibility portion of the BART five factor analysis and
that the BART eligible sources would not need to provide visibility modeling as part of the
BART analysis. However, Holcim has a pending PSD permit application which included an
increase in SO, emissions above the 2002 baseline. Holcim conducted a visibility impact
analysis of the SO, emissions increase for the PSD application. MDE requested that the results
of the PSD visibility analysis be included in this BART Analysis. This analysis will be discussed
as a part of the SO, BART analysis. The CALPUFF modeling report and the Visibility Section
from the PSD application is attached in Appendix A.

2.1 LIFE OF SOURCE

The Hagerstown kiln was installed in 1971. A typical life for a cement plant is around 50 years.



3. IDENTIFICATION OF AVAILABLE PM, s RETROFIT TECHNOLOGIES

PM; s contains both filterable and condensable particulate matter which may be emitted from the
kiln stack or which may form from precursors after emission from the stack. The annual
emissions reports submitted to MDE as required do not include the condensable portion of PM; s

and Holcim has no reliable data available upon which to estimate the condensable portion of
PM;s.

3.1 Current PM; s Controls

Holcim currently utilizes multiclones and an electrostatic precipitator (ESP) to control
particulate emissions from the kiln. The emission of NOj is a precursor to PM, s The facility
currently utilizes mid-kiln tire firing (installed in 2003) to comply with the ozone SIP
requirements for Maryland cement plants. SO, emissions are also precursors to PM,s  The
injection of mixing air and inherent dry scrubbing are utilized to control SO, emissions.

3.2 PM, s Control Options

Maryland has revised its ozone transport rule. Hagerstown will need to install Selective Non-
Catalytic Reduction (SNCR) to comply with the rule. NO, emissions are one of the
precursors to the formation of condensable PM; s emissions from cement kilns.

Furthermore, the United States Environmental Protection Agency (USEPA) has proposed a
new Maximum Achievable Control Technology (MACT) regulation for the Portland cement
industry. This rule currently proposes to reduce the standard for existing kilns to 0.085 Ib. of
PM per ton clinker produced. .

3.3 Control Costs

Table 3.1 estimates the costs for the installation of an SNCR system to comply with the
Maryland ozone transport limit.

Table 3.1 SNCR Cost Estimate

Holcim (US) Inc. - Hagerstown
Selective Non-Catalytic Reduction

CAPITAL COST
Direct Capital Cost (DCC)
Vendor Quote (VC) 1,199,740 | Vendor quote.
Instrumentation and Controls (10% of VC) 119,974 | ACT
Total Purchased Equipment Cost (PEC): | 1,319,714
Sales tax & freight (8% of PEC) 105,577 | ACT
Direct Installation 458,300 | Vendor quote
Total DCC: | 1,883,591
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Indirect Capital Cost (ICC)
Engineering, supervision 40,000
Construction & field expense (10% of DCC) 188,359
Contractor Fees (7% of DCC) 131,851 | NSR Workshop
Start-up 25,000 | Vendor quote
Testing (1% of DCC) 18,836 | NSR Workshop
Contingencies 240,000
Total ICC: 644,046
Total Capital Cost 2,527,638 | DCC + ICC
Capital Recovery Factor (7%, 15 yrs) 10.98% | ACT
Total Annualized Capital Cost 277,521
OPERATING COST
Direct Operating Cost (DOC) J
Operating labor 32,760 | 1 man-year @ $65,000/year |
Supervision (@ 15% of operating labor) 4,914
Maintenance labor 32,760 | 1 man-year @ $65,000/year
Maintenance Supervision (@ 15% of maint
labor) 4914
Maintenance materials (1% of DCC) 18,836
Reagent 1,527,255 | 19% Aqua Ammonia
Electricity 11,116 | Fuel Tech
Total DOC: | 1,632,555
Indirect Operating Cost (10C)
Payroll Overhead (30% oper. Labor & sup) 11,302 | NSR Workshop
Plant Overhead (26% total labor & mat.) 24,488 | NSR Workshop
Property tax (1% TCC) 25,276 | NSR Workshop |
Insurance (1% TCC) 25,276 | NSR Workshop |
Admuinistration (2% TCC) 50,553 | NSR Workshop
Total IOC: | 136,896
Total Annual Operating Cost 1,769,451
TOTAL COST

Table 3.2 below estimates the costs for the installation and operation of a new high efficiency
baghouse at Hagerstown should it be required to meet the new PC MACT standard. Baseline
emissions for the cost effectiveness calculation are based upon the maximum kiln hourly
production rate of 75.7 tons clinker per hour, the 2008 emissions rate of 0.39 Ib. per ton
clinker and the historical annual kiln operational rate of 94 percent. The controlled emissions
rate calculations use the same assumptions except utilize the proposed MACT emissions rate

of 0.085 1b PM10 per ton clinker.




Table 3.2 Baghouse Cost Estimate

Holcim (US) Inc. - Hagerstown Baghouse

Capital Cost Elements

Purchased Equipment Costs (PEC):
Conditioning Tower
Baghouse Replacement
Instrumentation (10%)
Sales Tax (3%)
Freight (5%)

Direct Installation Costs (DIC) 85% of PEC:
Foundation and Supports (12% of PEC)
Handling and Erection (40% of PEC)
Electrical (1% of PEC)
Piping (30% of PEC)
Insulation for Ductwork (1% of PEC)
Painting (1% of PEC)

Total Direct Cost (DC) = (PEC) + (DIC)

Indirect Installation Costs (11C) 35% of PEC:
Engineering (10% of PEC)
Construction/Field Exp. (10% of PEC)
Contractor Fees (10% of PEC)
License
Start-up (1% of PEC)
Performance Test (1% of PEC)
Contingencies (3% of PEC)

Site Preparation and Building (SPB) 10% of 1IC:

Total Indirect Costs (IC) = (IIC) + (SPB)

Total Capital Investment (TCI) = (DC) + (IC)

54,858,920
$800,000
$3,290,000
$409,000
$134,970
$224,950
$2,672,406
$583,070
$1,943,568
$48,589

$0

$48,589
$48,589
$7,531,326

$1,700,622
$485,892
$485,892
$485,892
$0

$48,589
$48,589
$145,768
$170,062
$1,870,684
$9,402,010




Annualized Costs

Fuel

Power ($0.11/kWh)

Water($1.00/1000 gallon)
Raw Materials/Chemicals:

Operating Labor:
Operator Labor (1 hr/shift @ $31.50/hr)
Supervising Labor (15% of Operator)
Maintenance:
Maintenance Labor (2 hr/shift @ $31.50/hr)
Maint. Supervision (15% of Maintenance)
Maintenance Materials (100% of Labor)
Replacement Parts (5% of PEC):
Waste Treatment and Disposal:

Compliance Costs:
Performance Tests
Recordkeeping and Reporting

Total Direct Annual Costs (DAC)

Overhead (60% of all labor & maint matls)

Utilities:

$0
$42,395
$0

$34,493
$5,174

$68,985
$10,348
$68,985
$242.946

$60,000
$40,000
$20,000
$533,325

$112,790

Insurance (1% of TCI) $94,020

Administrative Charges (2% of TCI) $188,040

Capital Recovery $1,078,411
Capital Recovery Factor (CRF) 0.1147

Equipment Life (years) 15

Interest Rate (%) 7.7
Total Indirect Annual Costs (IAC) $1,473,261
Total Annualized Costs (DAC + IAC) $2,006,587
Baseline 2008 kiln PM10
Emissions Tons per year PM10 87
Potential Emission Reduction

Max PM10 emissions at max product

PCMACT limit 26

PM10 Tons per Year Controlled 61
Cost Effectiveness $ per Ton PM10 Reduced $33,016




3.4 Other Impacts

There will be no significant increases in energy usage associated with compliance with the
PC MACT limitation or from the use of SNCR. There will be no additional waste streams
generated. However, there will be an ammonia slip from the stack which may combine with
the SO, emissions from the stack gas or in the atmosphere to form condensable particulate
emissions and/or a detached plume.

3.5 Visibility

The reduction in condensable particulates related to the reduction in NOy emissions will
result in some improvement in visibility. Per MDE guidance, Holcim has not attempted to
quantify the impact of this control. In addition, reduction in particulate matter to comply with
the upcoming new NESHAP standards will also result in some improvement in visibility

3.6 BART Determination

Holcim is proposing that compliance with the final emissions limitations in the PC MACT
regulation and the Maryland ozone transport regulations will constitute BART for PM;s.



4. IDENTIFICATION OF AVAILABLE RETROFIT NOx CONTROL TECHNOLOGY

4.1 Current NO, Controls

The Hagerstown kiln installed and began operation of a mid-kiln tire firing system with
mixing air technology in 2003 to comply with the Maryland ozone SIP rule (COMAR
26.11.29.15). Holcim also upgraded the kiln computer control system in both 2000 and again
in 2009 and installed a low- NOy type burner in the kiln in 2007.

4.2 NO, Control Options

Proposed revisions to Maryland’s NOy SIP rule to control ozone transport will require the
reduction of Holcim’s NOy emissions. Because of the implementation of mid-kiln tire firing,
computer control of the kiln system and the installation of low-NOx burners, only two NOy
control options are potentially applicable to the Hagerstown kiln. There are:

1. Selective Non-Catalytic Reduction (SNCR)
2, Selective Catalytic Reduction (SCR)

4.2.1 SNCR

Selective Non-Catalytic Reduction (SNCR) uses a reducing agent, typically ammonia or
urea, to react with NOy to form nitrogen (N,) and water (H,0O). The reaction kinetics are
such that the temperature required for the reaction is between 870 and 1,200°C (1,600 —
2,200°F). The overall reactions between ammonia and NOy are as follows:

4NO+4NH3+0294N2+6H20,31’1d
2NO;+4NH3z + O, 2 3N, + 6 H,O

Intermediate reactions take place to form the hydroxyl radical (OH). Ammonia reacts
with the hydroxyl radical to form the amine radical (NH,") and water. The amine radical
is essential for the SNCR reaction to proceed.

Urea may also be used as the reducing reagent. Urea will decompose to ammonia and the
SNCR reactions occur as shown above.

The installation of SNCR will require the installation of an ammonia storage tank, the
installation of a rotary seal at the feed end of the kiln to allow for the ammonia piping,
and ammonia injection nozzles. It will also require the installation of a computer control
system and an ammonia CEMS.

The NOy emissions reduction required by the ozone SIP regulations will be between 17
and 51 percent. The most recent year at near normal clinker production rates was 2008.
This is also the year that all of the modifications implemented for SO, control were
completed. Therefore, the 2008 NO, emissions rate was selected for the purpose of the
SNCR cost calculations.



4.2.2 SCR

Selective Catalytic Reduction (SCR) is an add-on control technology that involves
reagent injection into the gas stream in the presence of a catalyst. Common reagents
include aqueous ammonia (NH3), anhydrous NH;, and urea. In the presence of the
catalyst, the injected ammonia is converted by OH* radicals to ammonia radicals (i.e.,
NH,*), which react with NO, to form N, and H,O. The SCR catalyst enables the
necessary reactions to occur at lower temperatures than those required for Selective Non-
Catalytic Reduction (SNCR). While catalysts can be effective over a range of
temperatures, the optimal temperature range for SCR is 570 - 750°F.

4 NO +4 NH;3 + O, 2 4 N, + 6 H,0O, and
2NO2+4 NH3+ O, 2> 3N+ 6 H,O

The SCR system, consisting of a vessel with a set of catalyst beds placed in series, would
for a long dry cement kiln, be located after the kiln. Figure 4-1 is a simplified sketch of
an SCR system for a precalciner kiln system. The reagent is injected at a controlled rate
upstream of the catalyst using an injection grid designed to ensure relatively even
distribution, good mixing, and minimum NH; slip.] The reagent reacts with NOy
compounds (i.e., NO and NO,) on the surface of the catalyst in equal molar amounts (i.e.,
one molecule of NHj; reacts with one molecule of NOy) to form N, and water.

' Slip refers to the quantity of unreacted reagent that exits the SCR reactor.
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Figure 4-1 - SCR System
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There is very limited information on the use of SCR in the cement industry. No Portland
cement plant has installed or operated SCR in the U.S. Therefore, SCR is not considered
an available control technology. Furthermore, as previously stated, SCR requires a kiln
gas temperature of between 570 and 750 degrees F for the catalytic reaction to occur.
Holcim’s current stack gas temperature is slightly below the lower end of the required
temperature range. The gases will require at least some degree of reheat at least some of
the time. To the best of Holcim’s knowledge, SCR has never been installed on a long dry
cement kiln. For this reason SCR is not considered to constitute BART and no further
analysis of SCR was performed.

4.3 Control Costs for SNCR

X

The total capital investment for an SNCR system is estimated in Table é/l' as
approximately $2,527,638. Annual operating costs are estimated at approximately
$1,769,451 with total annual costs of approximately $2,046,972. The baseline emissions
are calculated using the maximum hourly kiln production rate of 75.7 tons per hour, the
2008 emissions rate of 10.49 Ib. NOy per ton clinker and the maximum historical annual
kiln operational rate of 94 percent. Kiln emissions after controls used the same
assumptions except that the NO, emissions rate from the ozone SIP of 5.1 Ib NOy per ton
clinker is utilized. This cost calculation is shown below in Table 4.1.
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Table 4.1 SNCR Cost Estimate

Holcim (US) Inc. - Hagerstown
Selective Non-Catalytic Reduction

CAPITAL COST

Direct Capital Cost (DCC)

Vendor Quote (VC) 1,199,740 | Vendor quote.
Instrumentation and Controls (10% of VC) 119,974 | ACT
Total Purchased Equipment Cost (PEC): | 1,319,714
Sales tax & freight (8% of PEC) 105,577 | ACT
Direct Installation 458,300 | Vendor quote
Total DCC: | 1,883,591
Indirect Capital Cost (ICC)
Engineering, supervision 40,000
Construction & field expense (10% of
DCC) 188,359
Contractor Fees (7% of DCC) 131,851 | NSR Workshop
Start-up 25,000 | Vendor quote
Testing (1% of DCC) 18,836 | NSR Workshop
Contingencies 240,000
Total ICC: 644,046
Total Capital Cost 2,527,638 | DCC + ICC
Capital Recovery Factor (7%, 15 yrs) 10.98% | ACT
Total Annualized Capital Cost 277,521
OPERATING COST
Direct Operating Cost (DOC)
Operating labor 32,760 | 1 man-year @ $65,000/year
Supervision (@ 15% of operating labor) 4,914
Maintenance labor 32,760 | 1 man-year @ $65,000/year
Maintenance Supervision (@ 15% of maint
labor) 4,914
Maintenance materials (1% of DCC) 18,836
Reagent 1,527,255 | 19% Aqua Ammonia
Electricity 11,116 | Fuel Tech
Total DOC: | 1,632,555
Indirect Operating Cost (I0C)
Payroll Overhead (30% oper. Labor & sup) 11,302 | NSR Workshop
Plant Overhead (26% total labor & mat.) 24,488 | NSR Workshop
Property tax (1% TCC) 25,276 | NSR Workshop
Insurance (1% TCC) 25,276 | NSR Workshop
Administration (2% TCC) 50,553 | NSR Workshop
Total IOC: | 136,896
Total Annual Operating Cost 1,769,451
TOTAL COST
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4.4 Other Impacts

There will be no significant increases in energy usage associated with the use of SNCR.
There will be no additional waste streams generated by the use of SNCR. However, there
will be an ammonia slip from the stack which may combine with the SO, emissions from the
stack gas or in the atmosphere to form condensable particulate emissions.

4.5 Visibility

The reduction in NOy emissions by the installation of the SNCR system will result in some
improvement in visibility. Per MDE guidance, Holcim has not attempted to quantify the
impact of the installation of SNCR on visibility at the Class [ areas.

4.6 BART Determination

Holcim is proposing that compliance with the Maryland ozone transport limit will constitute
BART. Compliance with this limit will be accomplished by the use of SNCR.
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S. IDENTIFICATION OF AVAILABLE RETROFIT SO, CONTROL TECHNOLOGIES

5.1 Current SO, Controls

Long dry Portland cement kilns by their design, perform inherent dry scrubbing of the fuel
derived SO; emissions and to a lesser degree for the raw material derived SO, emissions by-
passing the combustion gases countercurrent to the calcined raw materials. The control
efficiencies for inherent dry scrubbing range from 82 to 96 percent.

In addition to the inherent dry scrubbing, Holcim has spent approximately $3.6 million for
capital projects and engineering services to reduce the SO, emissions increase that resulted
from the installation of the mid-kiln tire firing system in 2003. The tire-firing system was
required to comply with the current ozone SIP requirements. The additional controls that
were installed to reduce the SO, emissions included mixing air, a new kiln ID fan and
various other modifications. These changes have resulted in a reduction in SO; emissions
from a high of 1,388 tons per year of SO; in 2005 to 795 tons per year as discussed in
Holcim’s pending PSD permit application for SO5.

5.2 SO, Control Options

In the performance of the BACT determination as part of the PSD permit application, Holcim
evaluated the following additional SO; controls:

1. Raw material substitution/selective quarrying

2. Fuel substitution with two types of lower sulfur coal
3. Dry lime scrubbing

4. Microfine lime injection

5. Wet lime scrubbing

Of these, the raw material substitution/selective quarrying option was eliminated. The sulfur
content of the quarry is stable and relatively low. Approximately 85 percent of the raw
materials are mined onsite. Transportation costs and transportation related emissions quickly
eliminated these options as both technically and economically infeasible.

Detailed cost and environmental benefit analyses were conducted for the use of lower sulfur
western and imported coals. The use of these coals would result in significant safety hazard
concerns related with the high combustible content, as well as increased environmental
emissions related to the significant transportation distances. These concerns combined with
the extremely high costs eliminated fuel switching as neither economically nor logistically
feasible.

Therefore, only add-on control technologies remain as options. It is important to note here
that as a result of the $3.6 million Holcim has already invested in reducing SO, emissions,
the SO, emissions concentration in the stack gas has been reduced to below 100 ppmv. The
low concentration and the temperatures of the stack gases result in significantly lower
maximum control efficiencies from add-on controls when compared to the emissions
reductions possible from new preheater/precalciner kiln systems.
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The entire BACT analysis for SO, from the PSD permit application, which contains detailed
descriptions of the potential SO, control technologies and the technical and economic
feasibility analyses of the technologies, is provided in Appendix B of this document.

5.3 Control Cost Estimate

The cost analyses for all of the potential SO, control options were performed as part of the
pending PSD permit application process. Appendix B contains these detailed cost analyses.
The costs of all of the control technologies were determined to be economically infeasible.

5.4 Visibility

In addition to the BACT analysis in the PSD permit application, Holcim was required by the
Federal Land Manager to address potential visibility degradation associated with the
proposed increase in SO, emissions above the PSD baseline period of January 1999 through
December 2001. This analysis was required for the five Class I Areas within 300 km of the
Hagerstown facility. These are as follows:

1. Brigantine Wilderness Area located 219 km east

2. Dolly Sods Wilderness Area located 166 km southwest
3. Otter Creek Wilderness Area located 191 km southwest
4. Shenandoah National Park located 205 km southwest
5. James River Face Wilderness Area located 279 km southwest

The CALPUFF modeling program was used to estimate the potential impact that the
proposed PSD emissions rate increase would have on each of these five Class I areas. The
detailed modeling analyses are contained in Appendix A. Two scenarios were completed.
The first uses a PSD baseline with an adjustment for increased SO, emissions resulting from
the degradation in the quality of the coal supply after the PSD baseline year, which is not a
PSD triggering occurrence. The second scenario analyzes the visibility impact of the SO,
emissions increase above the PSD baseline without an adjustment for coal quality
degradation. Table 5.1 below shows the magnitude of the impact for scenario two, the worst-
case scenario.

Table 5.1 CALPUFF Scaled Model Results for:

Brigantine Wilderness

Class 1 Max Max Max

Averaging Significance | Conc. Conc. | Conc.

Pollutant | Period Units Level 2001 2002 2003

SO, 3-hour Mg/m® ] 0.04 0.04 0.02

24-hour Mg/m® [ 0.2 0.02 0.01 0.01

Annual Mg/m® | 0.1 0.00 0.00 0.00

Extinction | 54 hour % 5 035 | 026 [029
Change

Sulfur Annual Kg/ha/yr | 0.01 0.001 0.001 | 0.001
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Otter Creek Wilderness

Class 1 Max Max Max
Averaging Significance | Conc. Conc. | Conc.
Pollutant | Period Units Level 2001 2002 2003
SO, 3-hour Mg/m® |1 0.02 0.05 0.05
24-hour Mg/m® |02 0.01 0.01 0.01
Annual Mg/m® | 0.1 0.00 0.00 0.00
gf};‘:;'o“ 24-hour % 5 039 | 046 |0.52
Sulfur Annual Kg/ha/yr | 0.01 0.000 0.001 0.001
Shenandoah National Park
Class 1 Max Max Max
Averaging Significance | Conc. Conc. | Conc.
Pollutant | Period Units Level 2001 2002 2003
SO, 3-hour Mgm® |1 0.45 0.47 | 0.60
24-hour Mg/m® [ 0.2 0.10 0.10 0.15
Annual Mg/m’ | 0.1 0.00 0.01 0.01
gﬁ:ﬁ;gon 24-hour % 5 135 159 | 2.82
Sulfur Annual Kg/ha/yr | 0.01 0.003 0.003 | 0.003
James River Face Wilderness
Class 1 Max Max Max
Averaging Significance | Conc. Conc. | Conc.
Pollutant | Period Units Level 2001 2002 2003
SO, 3-hour Mg/m® | 1 0.04 0.04 | 0.04
24-hour Mg/m® [ 0.2 0.02 0.01 0.01
Annual Mg/m® |0.1 0.00 0.00 0.00
g‘;‘gg‘on 24-hour % 5 0.3 041 | 046
Sulfur Annual Kg/ha/yr | 0.01 0.001 0.001 0.001

As can be seen from this table the highest visibility impact was at the Shenandoah National
Park and was well below the Class I significance impact for visibility. When, during the
performance of a PSD review, the impact on visibility is below the five percent level of
significance in the PSD regulations, the Federal Land Manager is allowed to make a
determination that no further evaluation of visibility is required. The impact is considered to
be insignificant under PSD regulations. . Therefore, it is inferred that where the extinction
changes for the proposed PSD increase in SO, emissions results in a less than significant
impact on visibility. The use of add-on controls would not provide a significant
improvement in the visibility. It should be noted that the impact on visibility at Hagerstown
was modeled at an SO, emissions rate of 1388 TPY. The emission rate proposed by Holcim
in the PSD application is 795 TPY. The visibility impact is linear with respect to the
emissions rate. Therefore, the actual impact from the Hagerstown kiln will be 43% less that
the levels predicted by this visibility analysis.
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5.5 Other Impacts Analysis

As discussed in the BACT analysis, Appendix A, the add-on SO, controls will all increase
energy usage and generate solid waste sludge which would require disposal offsite in a
landfill. Additional details are contained in Appendix B.

5.6 BART Determination

All add-on SO, controls have high costs, require additional energy usage and generate a
sludge that would require offsite disposal. The visibility analysis indicates that the
application of any of these controls will have a less than significant improvement in visibility
on the Class I areas. Therefore, Holcim believes that inherent dry scrubbing combined with
the mixing air system and kiln ID fan already installed on the Hagerstown kiln constitute
BART and proposes the emissions limit of 795 tpy as the BART limit for SO».
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6. CONCLUSION

Existing and proposed regulations will require the reduction of PM; 5, and NO4 emissions from
the Hagerstown kiln. In addition, the control technologies already implemented for SO, control
will be mandated by the PSD permit when issued. As a result of these various regulations and
permitting requirements, Holcim will be required to reduce PM; s and NO, emissions below 2008
levels and may be required to install a high efficiency baghouse and will be required to install
SNCR. The regulatory emissions limitations from the regulations and the PSD permit, when
issued, will constitute BART for the Hagerstown kiln.
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Appendix A

VISIBILITY ANALYSIS FROM OCT 2009 PSD PERMIT APPLICATION
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6.5 Visibility Impact Analysis

As requested by the Maryland Department of the Environment (MDE) and the Federal Land
Managers (FLM), a Class I impact analysis for the SO, emission increase presented in this
application was conducted. EPA’s New Source Review (NSR) guidance (DRAFT, October
1990 New Source Review Workshop Manual) states that a Class 1 impact analysis is
necessary for major sources and modifications located within 100 km of a Class I area. While
the nearest Class I area is located 166 km from the plant, the EPA NSR guidance states that
sources more distant than 100 km should be considered for analysis if they are large and
considered to have a potential for adverse impact at Class I areas.

Based on the request for analysis by the FLM, a Class I Modeling Protocol was submitted to
the FLM contacts on October 8, 2008 for each Class I area listed below. A copy of the
correspondence with the FLM contacts is provided in Appendix H. A copy of the Class I
Modeling Protocol is provided as an attachment to the report in Appendix G.

There are five Class I areas within 300 km of the Holcim-Hagerstown facility:

1. Brigantine Wilderness — located 291km east

2. Dolly Sods Wilderness — located 166km southwest

3. Otter Creek Wilderness — located 191km southwest

4. Shenandoah National Park — located 205km southwest

5. James River Face Wilderness — located 279km southwest

In December of 2000, the “Federal Land Managers’ Air Quality Related Values Workgroup
(FLAG) Phase I Report” was published. The purpose of the report was to outline a consistent
approach to protecting the Air Quality Related Values (AQRVs) at each Class I area. The
FLAG Phase 1 Report did not specify what thresholds should be used to determine if an
emission increase will have a significant impact on sulfur and nitrogen deposition. This data
was published later in the following guidance document: “Guidance on Nitrogen and Sulfur
Deposition Analysis Thresholds (DAT)” published by the National Park Service and the U.
S. Fish and Wildlife Service. A DAT is the amount of deposition within an area below
which the impacts from a proposed project would be considered insignificant. The DAT for
Eastern areas is 0.01 kilogram per hectare per year (kg/ha/yr) for total nitrogen and also for
total sulfur. When the single source impacts are less than 5% extinction change for visibility
and less than the DATSs for deposition, FLMs do not typically object to the issuance of the
permit.

Additionally, a revised draft FLAG document has been published. The document is not final,
however, it recommends using a screening formula (Q/D <= 10, Q=emission rate in tpy and
D=distance to area in km) to determine if an emission rate is likely to have a significant
impact at a specific location.

The FLMs have established threshold changes in light extinction (as a percentage of natural
background) that are believed to represent potential adverse impacts on visibility. These
thresholds are 5% (a potentially detectable change) and 10% (a level that may represent an
unacceptable degradation).
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The FLAG report states that single source modeling for ozone is not currently feasible, and
FLMs will provide comments based on existing ozone concentrations at their area. Generally,
as long as there is no existing vegetation damage associated with ozone in their area, the
FLM is unlikely to object to the issuance of the permit.

The CALPUFF modeling system was used to estimate the potential impact the proposed
facility would have on each of the five Class I areas. CALPUFF is the approved EPA long-
range transport model referenced in the IWAQM report. It consists of three components: the
CALMET model for processing of meteorological data; CALPUFF for the transport and
dispersion calculations; and CALPOST for analysis and processing of model results.

Figure 6-1 Class 1 Areas within 300 km of Holcim-Hagerstown
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Since the facility is located greater than 50 km from the Class I areas, the recommendations
found in the “Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 2 Summary
Report” were used in the development of the air quality modeling study.

The atmospheric dispersion and atmospheric chemistry modeling for estimating visibility
impacts was accomplished with the current regulatory versions of the CALPUFF modeling
system, which is an EPA-guideline approach for estimating visibility impacts at distances
beyond 50 km and up to a few hundred km from a Class | area. CALPUFF is the approved
EPA long-range transport model referenced in the IWAQM report. It consists of three
components: the CALMET model for processing of meteorological data; CALPUFF for the
transport and dispersion calculations; and CALPOST for analysis and processing of model
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results. CALPUFF has generally been recognized as being applicable up to 300 km
downwind, and is considered to become over-conservative (high) in its impact predictions
beyond 300 km. Given that the Class I areas analyzed here are nearly within 300 km, the
CALPUFF visibility impacts presented here are considered to be valid estimates of the
impacts that should be expected from the increase in SO, emissions from the facility.

6.5.1 Model Input Parameters

Based on the CALPUFF input parameters listed in the modeling report (Appendix G and
the parameters listed in Table 6.10, a visibility analysis was performed. The partial
plume path terrain adjustment method was used. Transitional plume rise and stack tip
downwash calculations were included. Nine pollutant species were modeled, with seven
of them being emitted from the proposed kiln. HNO; and NO; will not be emitted directly
by the facility; however, the pollutants will form in the atmosphere during transport. The
particulate emissions will include condensable fine particulate notated as SOy (sulfates)
and SOA (Secondary Organic Aerosols), as well as filterable particulates broken out into
three size groups. Particulate emission speciations were based on information obtained
from the NPS website at: http://www.nature.nps.gov/air/permits/ect/ectCementKiln.cfm
using the spreadsheet titled ‘Dry Cement Kiln ESP Example’. The receptor locations and
elevations for Brigantine, Dolly Sods, Otter Creek, Shenandoah, and James River Face
were obtained from the NPS website. The effects of both wet removal and dry deposition
were included in the calculations. A more detailed description of modeling parameters is
provided in the Class 1 Impact Modeling Report in Appendix G. The deposition
parameters for each pollutant to be modeled are listed in Table 4-3 of the report in
Appendix G.

Table 6.10 CALPUFF Emission Rates and Release Parameters

Particle Diameter | Modeled
Parameter .
Range Emission Rates
SO, (g/s) NA 20.6
SO4 (g/s) NA 0.128
NOx (g/s) NA 1.15
SOA (g/s) NA 0.0175
PMS00 (g/s) 6.00-10.00 0.00671
PM425 (g/s) 2.50-6.00 0.0637
PM 188 (g/s) 1.25-2.50 0.215
STACK HEIGHT (m) 22.73
BASE ELEVATION (m) 153.8
STACK DIAMETER (m) 2.59
EXIT VELOCITY (m/s) 22.442
EXIT TEMPERATURE (K) 573.94

The SO; emission rate of 20.6 g/s was modeled for the previous permit application. The
CALPUFF model was not re-run. The pollutant concentrations in Sections 6.5.4 and
6.5.5 are scaled using the current emission rates of 7.08 g/s (with coal adjustment) and
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12.5 g/s (without coal adjustment.) The “Extinction Changes” in these sections were not
modified.

6.5.2 Visibility Analysis

As detailed in the Class [ Modeling Impact Report (Appendix G), visibility impacts were
estimated through the use of the modeled concentrations produced by CALPUFF and
hourly relative humidity data from the CALMET output. The POSTUTIL routine was
used to map the various particulate size ranges into coarse particulate, fine particulate
(soil), elemental carbon, and organic aerosols, prior to analysis by CALPOST.
CALPOST was used to calculate the percent change in light extinction, attributable to the
project emissions, as compared to the natural background extinction within the Class |
area.

In addition to the four particulate species listed above, sulfate and nitrate concentrations
were included in the calculation of light extinction. Because their scattering effects are
dependent on relative humidity, sulfates and nitrates are referred to as hygroscopic
species. Relative humidity for the consideration of extinction from hygroscopic particles
was calculated on an hourly basis from data in the CALMET results, and then averaged
for each 24-hour period. This is Method 2 in CALPOST, which is the recommended
method in FLAG for a refined visibility analysis. The f(RH) factor in CALPOST was
capped at 95%.

All six particulate species already mentioned were included in the analysis and the
default extinction efficiencies were used to convert the modeled and observed particulate
concentrations to extinctions.

Background sulfate and soil concentrations of 0.3 pug/m3 and 8.5 pug/m3 were used,
respectively, for all five Class I areas. The background concentrations were
recommended in the FLAG Phase I report and are specific to each area. A default
extinction due to Rayleigh scattering of 10 Mm-1 was used.

The FLAG Phase I report states that if the single source contribution to extinction is less
than 5% the FLM is unlikely to object to the permit. The maximum predicted 24-hour
extinction change is 2.82% and occurred during the year of 2003 in the Shenandoah
National Park. ' .

6.5.3 Deposition Analysis

The first step of the analysis was to sum the wet and dry deposition fluxes calculated by
CALPUFF for each modeled pollutant. SO, and sulfate (SO4) contribute to the total
sulfur flux. The fluxes had to be cotrected to account for the fact that elemental sulfur
only makes up a portion of the total mass. The POSTUTIL routine was used to do the
summations and adjustments to account for the differences in molecular weights. The
post-processing routine was programmed to output the depositions in units of micrograms
per square meter per second (ug/mz/s). The results were then converted to units of
kilograms per hectare per yr (kg/ha/yr).
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The maximum annual total sulfur (S) depositions were then compared to the eastern
Deposition Analysis Threshold (DAT) of 0.01 kg/ha/yr.

The maximum predicted annual deposition flux of total S is 0.0032 kg/ha/yr at the

Shenandoah National Park for the year 2002 for the new permit limit with no coal
adjustment.

6.5.4 Class I Increment Analysis Using Increment with Coal Adjustment

The maximum predicted SO, concentrations occurred at the Shenandoah National Park
for the 2003 modeling year. The results are presented in the following tables for each
Class I area.’

2 Shell Engineering & Associates, Inc., “Class I Modeling Impacts Associated with Holcim Cement Dry-Kiln SO2
Emissions Increase *, October 22, 2008.
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Table 6.11 CALPUFF Scaled Model Results for Brigantine Wilderness

Class I
Class I Max Max Max PSD
Averaging Significance | Conc. | Conc. | Conc. | Increment

Pollutant Period Units Level 2001 2002 2003 Std.
SO, 3-hour pg/m’ 1 0.02 0.02 | 0.01 25
24-hour ug/m’ 0.2 0.01 0.01 0.00 5
Annual ug/m’ 0.1 0.00 0.00 | 0.00 2

Extinction | 5 }our % 5 035 | 026 | 029 NA

Change
Sulfur Annual Kg/ha/yr 0.01 0.000 | 0.000 | 0.000 NA

Table 6.12 CALPUFF Scaled Model Results for Dolly Sods Wilderness

Class 1
Class I Max Max Max PSD
Averaging Significance | Conc. Cone. | Conc. | Increment
Pollutant Period Units Level 2001 2002 2003 Std.
SO, 3-hour ug/m’ 1 0.03 0.03 0.04 25
24-hour ug/m’ 0.2 0.01 0.01 0.01 5
Annual ug/m’ 0.1 0.00 0.00 [ 0.00 2
Extinction | 54 hour % 5 062 | 08 | 083 | Na
Change
Sulfur Annual Kg/ha/yr 0.01 0.000 0.000 | 0.000 NA
Table 6.13 CALPUFF Scaled Model Results for Otter Creek Wilderness
Class 1
Class 1 Max Max Max PSD
Averaging Significance | Conc. Conc. | Conc. | Increment
Pollutant Period Units Level 2001 2002 2003 Std.
SO, 3-hour pg/m’ ] 0.01 0.03 0.03 25
24-hour ng/m’ 0.2 0.01 0.01 0.01 5
Annual ug/m’ 0.1 0.00 0.00 0.00 2
Extinction | o4 pour % s 039 | 046 | 052 NA
Change
Sulfur Annual Kg/ha/yr 0.01 0.000 0.000 | 0.000 NA
Table 6.14 CALPUFF Scaled Model Results for Shenandoah National Park
Class I
Class I Max Max Max PSD
Averaging Significance | Conc. Conc. | Conc. | Increment
Pollutant Period Units Level 2001 2002 2003 Std.
SO, 3-hour pg/m’ 1 0.25 0.27 0.34 25
24-hour ug/m’ 0.2 0.06 0.06 0.08 5
Annual ug/m’ 0.1 0.00 0.00 [ 0.00 2
Extinction | 4 hour % 5 135 | 159 | 282 NA
Change
Sulfur Annual Kg/ha/yr 0.01 0.002 0.002 | 0.002 NA
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Table 6.15 CALPUFF Scaled Model Results for James River Face Wilderness

Class I
Class I | Max Max Max PSD
Averaging Significance | Conc. Conc. | Conc. | Increment
Pollutant | Period Units Level 2001 2002 2003 Std.
SO, 3-hour pg/m’ 1 0.02 002 [0.02 |25
24-hour ug/m’ 0.2 0.01 0.00 0.01 5
Annual ng/m’ 0.1 0.00 0.00 000 |2
Extinction | 5 pour % 5 0.3 041 |046 |NA
Change
Sulfur Annual Kg/ha/yr | 0.01 0.000 0.000 | 0.000 | NA

The maximum predicted 3-hour, 24-hour, and annual averaging period concentrations

were 0.34 pg/m’, 0.08 pg/m’, and 0.00 pg/ m’, respectively.
B H p

6.5.5 Class I Increment Analysis Using Increment with No Coal Adjustment

The maximum predicted SO, concentrations for increment with no coal adjustment
occurred at the Shenandoah National Park for the 2003 modeling year. The results are

presented in the following tables for each Class I area.

Table 6.16 CALPUFF Scaled Model Results for Brigantine Wilderness

Class I
Class I | Max Max Max PSD
Averaging Significance | Conc. Conc. | Conc. | Increment
Pollutant | Period Units Level 2001 2002 2003 Std.
SO, 3-hour pg/m’ 1 0.04 0.04 0.02 25
24-hour ug/m’ 0.2 0.02 0.01 0.01 5
Annual ng/m’ 0.1 0.00 0.00 000 |2
Extinction | 5 1 our % 5 035 |026 |029 |Na
Change
Sulfur Annual Kg/ha/yr | 0.01 0.001 0.001 0.001 | NA
Table 6.17 CALPUFF Scaled Model Results for Dolly Sods Wilderness
Class I
Class I | Max Max Max PSD
Averaging Significance | Conc. Conc. | Conc. | Increment
Pollutant | Period Units Level 2001 2002 2003 Std.
SO, 3-hour png/m’ 1 0.06 0.06 0.08 25
24-hour ug/m’ 0.2 0.02 0.01 0.02 5
Annual ug/m’ 0.1 0.00 000 [0.00 [2
Extinction | 5 pour % 5 062 |08 |08 |NA
Change
Sulfur Annual Kg/ha/yr | 0.01 0.001 0.001 0.000 | NA
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Table 6.18 CALPUFF Scaled Model Results for Otter Creek Wilderness

Class 1
Class I | Max Max Max PSD
Averaging Significance | Conc. Conc. | Conc. | Increment
Pollutant | Period Units Level 2001 2002 2003 Std.
SO, 3-hour pg/m’ 1 0.02 0.05 0.05 25
24-hour ug/m’ 0.2 0.01 0.01 0.01 5
Annual ug/m’ 0.1 0.00 0.00 000 |2
EXHNEHON | 5y 1y % 5 0.39 046 | 052 |NA
Change
Sulfur Annual Kg/ha/yr | 0.01 0.000 0.001 ] 0.001 | NA
Table 6.19 CALPUFF Scaled Model Results for Shenandoah National Park
Class 1
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