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608 S. Washington Avenue
NTH Consuitants, Lid. Lansing, M1 48933

Infrastructure Engineering 517.484.6900
and Environmental Services 517.485.8323 Fax
Mr. David Riddle, Sr. Environmental Engineer May 7, 2008
MDEQ - AQD NTH Project 16-1601026

Permit Section, Thermal Process Unit
Lansing, Michigan 48933

RECEIVED

RE: Amendment to Application No. 341-07

Consumers Energy Company — Bay County MAY 6 7 2008
112(g) Case-by-Case MACT Analysis for ’
the Proposed ASCPC Boiler AIR QU ALITY DIV.

Dear Mr. Riddle:

On behalf of Consumers Energy Company (Consumers), NTH Consultants, Ltd. is submitting the
attached supplement to Permit to Install Application No. 341-07 for a case-by-case Maximum
Achievable Control Technology (MACT) review for the proposed advanced supercritical
pulverized coal (ASCPC) boiler project.

Due to the recent United States Circuit Court of Appeals vacatur of the Clean Air Mercury Rule
{CAMR) and decision to overturn the United States Environmental Protection Agency’s
(USEPA) decision to delist electric generating units (EGUSs) as sources regulated under Section
112 of the Clean Air Act (CAA), it is believed that major new sources of HAPs may now be
required to conduct case-by-case preconstruction reviews, until such time as a MACT standard
can be promulgated for EGUs. As such, Consumers has elected to apply for a case-by-case
MACT preconstruction review consistent with section 112(g) of the CAA. The attached MACT
review for the ASCPC boiler meets the requirements contained in 40 CFR §63.40 through §63.44
as well as Michigan’s published Operational Memorandum No. 15 which defines the “procedure
for processing permit applications subject to Federal Clean Air Act Section 112(g).”

If you have any questions concerning this amendment, please feel free to contact me at (517) 484-
6900.

Sincerely

NTH Consultants, Ltd.

it ot Ho; My —

Delbert Rector, P.E. Lori Myott

Sr. Vice President Sr. Project Engineer
Attachment

LLM/DR/mjb

cc: Ms. Linda Hilbert, Consumers Energy Company
Mark Reed, MDEQ - Saginaw Bay District
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Case-by-Case MACT Determination
in
Support of the Permit to Install Application
Ne. 341-07
Installation of a New Advanced Supercritical Pulverized Coal Bailer

Consumers Energy Company

Karn/Weadock Generating Station
Hampton Township, Michigan

May 7, 2008
NTH Project Number: 16-061026

Prepared by:
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1.0 INTRODUCTION

Consumers Energy Company (Consumers) is submitting this case-by-case Maximum Achievable
Control Technology (MACT) determination in support of their Permit to Instail (PTI) Application
No. 341-07, submitted to the MDEQ on October 15, 2007. This document demonstrates that the
emission limitations and air pollution control technology, including work practices and
operational standards, proposed in the permit to install application technical support document for
the Best Available Control Technology (BACT) also meets the requirements of a MACT

determination.

Consumers has applied to the Michigan Department of Environmental Quality (MDEQ) for a
permit to install for the installation and operation of a new advanced supercritical pulverized coal
(ASCPC) boiler at the existing Karn/Weadock Generating Station, located in Bay County,
Hampton Township, Michigan. The new boiler will be nominally rated at 8,190 MMBtu/hr with a
gross output of approximately 930 megawatts (MW). Western sub-bituminous coal from the
Powder River Basin (PRB) is currently the primary fuel for the existing solid fuel boilers at both
the Karn and Weadock Generating Plants. The ASCPC boiler is being designed to burn 100%
PRB coal as the primary fuel, but also will have the ability to blend in up to 50% Eastern

bituminous coal, based on heat input.

The Air Quality Control System (AQCS) for the ASCPC boiler will consist of combustion
controls and post combustion controls. Combustion controls include low NO, burners (LNBs)
and over-fire air (OFA) to minimize thermal nitrogen oxide (NQy) formation within the botler.
Post-combustion controls include a selective catalytic reduction (SCR) system to further control
NO, emissions, a hydrated lime injection system to control sulfur trioxide (SO;) and minimize
acid gas formation, an activated carbon injection (ACI) system to control mercury emissions, a
fabric filter to remove particulate and solid hazardous air pollutants (HAPs), primarily metals and
their compounds from the flue gases, and a wet flue gas desulfurization (FGD) system using a

limestone slurry to remove sulfur dioxide (SO») and other acid gases.
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2.0 REGULATORY BACKGROUND

On February 8, 2008, the United States Circuit Court of Appeals for the District of Columbia
(Court) issued an opinion evidencing its intent to vacate the Clean Air Mercury Rule (CAMR) and
to overturn the United States Environmental Protection Agency’s (USEPA) decision to delist
clectric generating units as sources regulated under Section 112 of the Clean Air Act (CAA). At
this time, the exact implications of this decision on electric generating units (EGUS) in the
permitting process are not known. It is believed that the vacatur now results in a requirement for
major new sources of HAPs to conduct case-by-case preconstruction reviews, until such time as a
MACT standard can be promulgated for EGUs. Regardless of the uncertainty surrounding the
issue, Consumers has elected to proactively apply for a case-by-case MACT preconstruction
review consistent with section 112(g) of the CAA. In the event that a successful appeal of the
vacatur results in re-instatement of CAMR and the delisting of EGUs from MACT review,
Consumers requests that the permit contain language rendering all permit conditions associated

with the MACT requirements as not applicable.

Michigan has developed regulations in order to both implement and supplement the federal
requirements. Specifically, MDEQ has promulgated rules and regulations under the Natural
Resources and Environmental Protection Act (Act 451 of 1994, As Amended) and Section 336 of
the Michigan Compiled Law (MCL) for the control of air pollution. Per Rule 299(e), Michigan
has adopted by reference, the regulations implementing Section 112(g), codified as 40 CFR
§63.40 through §63.44. Michigan has also published Operational Memorandum No. 15 which

defines the “procedure for processing permit applications subject to Federal Clean Air Act Section

112(g).”

This case-by-case determination has been prepared in accordance with Michigan Rule 299(e) and
Operational Memorandum No. 15. Section 112(g) MACT requirements apply to the proposed
ASCPC boiler because the boiler itself is 2 major source of HAPs. Section 4 of PTI Application
No. 341-07 technical support document , states that the natural gas fired auxiliary boiler is also
subject to 112(g) due to the recent vacatur of the Institutional, Commercial and Industrial Boiler
MACT, 40 CFR 63 Subpart DDDDD. Afier further review of the 112(g) requirements, it does not

appear that the auxiliary boiler is in fact subject to case-by-case MACT requirements because the
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boiler itself is not a new major HAP source. Nevertheless, the auxiliary boiler will meet a carbon
monoxide limit of 40 parts per million by volume, which is one tenth of the former MACT limit

and therefore much more stringent than the vacated MACT.

3.0  HAP EMISSIONS

The proposed ASCPC boiler will be nominally rated at 8,190 MMBtu/hr heat input with a gross
output of approximately 930 MW. The emission rates are reflective of maximum operation with
coal as the fuel source and consistent with the maximum pollutant emissions across a range of
coal fuels proposed for this project. The fuel specifications have been presented in section 2.2 of

PTI application 341-07.

As identified in the permit to install support materials, the proposed ASCPC boiler will emit
HAPs listed in Section 112(b)(1) of the CAA. The 112(g) analysis does not require that each
HAP be considered independently but different forms of HAPs (e.g., particulate HAPs, organic
HAPs, etc.) are expected to be evaluated separately. See 40 CFR 63.43(d). As such, the HAPs
have been broken down into the following categories: acid gases, mercury compounds, metal
compounds, and organic HAPs. The potential HAP emission factors for coal (Western sub-
bituminous and Eastern bituminous coals) are based on vendor information, where available, and
the Compilation of Air Pollutant Emissions Factors, USEPA Document No. AP-42, Fifth Edition,
September 1998 in the absence of vendor information. The emissions represent normal operating
conditions and do not include startups or shutdowns. All annual calculations are based on
continuous operation at 8,760 hours per year at base load (100% load) conditions. The potential
emissions of HAPs from the ASCPC are detailed in Appendix B of PTI Application No. 341-07

and are summarized in Table 1 below.
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Table 1. Potential HAP emissions from the ASCPC Boiler

o Emission Rates Emission Rates Emission Rates
| avh | py) | avmn [ apy) | abmn T apy)
fHCl 17.8 77.8 65.15
HF 8.76 175 | 7.66 2.0 8.76
[Mercury 57603 | 2.5E-02 | 7.3E-03 [3.22E-02] 7.3E-03 [ 3.22E-02
IMetalCompounds - .
Antimony 8.88E-03 | 3.89E-02 [7.44E-03]3.26E-02] 8.88E-03 | 3.89E-02
Arsenic 2.02E-01 |8.86E-01|1.69E-01{7.42E-01}2.02E-01 | 8.86E-01
Beryllium 1.04B-02 | 4.54F-02 [8.68E-033.80E-02] 1.04E-02 | 4.54E-02
Cadmium 2.52E-02 | 1.10E-01 [2.11E-02[9.23E-02|2.52E-02 | 1.10E-01
Chromium, total 1.28E-01 |5.628-01]1.078-01[4.70E-01{ 1.28E-01 | 5.62E-01
Chromium, hexavalent 3.90E-02 | 1.71E-01[3.26E-02]1.43E-01[3.90E-02 | 1.71E-01
Cobalt 4.93E-02 |2.16E-01 [4.13E-02{1.81E-01]4.93E-02 | 2.16E-01
Lead 3.50E-02 | 0.15 16.548-02] 029 [6.54E-02] 029
Manganese 2.42E-01 1.06 [2.02B-01]8.87E-01[2.42E-01] 1.06
Nickel 1.38E-01 | 6.05E-01 |1.16E-01/5.07E-01 1.38E-01 | 6.05E-01
Selenium 641E-01 | 2.81 [537E-01] 235 [641E-01| 2.81
[Organic HAPs 44 192 3.7 16.0 44 192
ggiﬂlHAp Emission 25.7 1124 | 216 | 946 | 257 | 1124

' The coal blend is based on 50% Western sub-bituminous and 50% Eastern bituminous coals, based
on heat input, as described in the permit application support document,

CASE-BY-CASE MACT ANALYSIS

MACT is defined in §63.41 as:

the emission limitation which is not less stringent than the emission limitation achieved
in practice by the best controlled similar source, and which reflects the maximum degree
of reduction in emissions that the permitting authority, taking into consideration the cost

of achieving such emission reduction, and any non-air quality health and
environmental impacts and energy requirements, determines is achievable by the
constructed or reconstructed major source.

4.
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(emphasis added) The definition establishes a two-step analysis in determining MACT. Step | of
the MACT analysis is to identify the best controlled similar source and to determine the emission
control achieved in practice by that source. This is often referred to as the “MACT floor”. While
the term “MACT floor” is specifically defined in §63.51 for sources subject to 112(j) of the CAA,
it is used here to describe the compilation of the best controlled similar sources. Step 2 of the
MACT analysis requires the applicant to look at the maximum reduction in HAPs using any
technology, not just that representing the MACT floor. This entails determining the maximum
reduction in HAP emissions that the specific source, on a case-by-case basis, can achieve taking
into consideration cost and non-air quality health and environmental impacts and energy

requirements.

41  IDENTIFYING THE BEST CONTROLLED SIMILAR SOURCE

In determining the best controlled similar source for a coal-fired EGU like the ASCPC boiler, it is
important to remember that just because a proposed source under consideration is an EGU does
not mean that any existing operating EGU will qualify as a similar source. EPA recognized this
fact when proposing the mercury NESHAP for EGUs and proposed subcategories based on the
fuel used, as well as distinct combustion technologies. Specifically, EPA subcategorized coal-
fired EGUs based on the rank of coal fired (e.g., bituminous, sub-bituminous, etc.) and identified
IGCC units separately. See 69 Fed. Reg. 4652, 4662-63 (Jan. 30, 2004). For units that fire
multiple fuels (e.g., bituminous coal and sub-bituminous coal), EPA proposed a blended standard
based on the amount of each fuel fired. See 69 Fed. Reg. 4674-75 (Jan. 30, 2004). For example,
an EGU burning 80% bituminous coal and 20% sub-bituminous coal would be subject to a
different standard than a unit burning 50% bituminous coal and 50% sub-bituminous coal even
though both units may be using the same control technologies. Thus, in determining what a best
controlled similar source is for a proposed coal-fired EGU for which a case-by-case MACT is

being performed, the most important parameter is the fuel that will be fired.

The determination of best controlled similar source is limited to emission limits on existing
operating units and not units that may operate in the future. As proposed, the ASCPC EGU will
fire 100% PRB coal or a blend of low sulfur bituminous coal, and PRB (sub-bituminous) coals.

Therefore, similar sources to be considered and compared to the proposed ASCPC are multi-fuel

SAProf\20084 164061 026\0707-005-pt.doc
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pulverized coal (PC) boilers. However, just because an EGU is a PC burning bituminous coal and
sub-bituminous coal unit does not automatically mean that it is a similar source to the ASCPC.

As discussed above, the blend of fuels is critically important in determining what is similar.

A review of the USEPA’s RACT/BACT/LAER Clearinghouse (RBLC) for existing PC units
using a similar fuel blend to the ASCPC boiler shows that the best controlled operating PC units
use fabric filters, wet FGD with hydrated lime injection, SCR, and good combustion practices to
control emissions. It is important to note that the list of PC units from the RBLC contains only
supercritical and subcritical units as compared to the advanced supercritical design of the
proposed Consumers boiler. While an emission rate or reduction may not be directly transferable
to the ASCPC unit because such units may not be a similar source, the control technology used by
those best controlled PCs is transferable. Consumers has proposed that technology, as well as
additional technology (activated carbon injection) to control both-HAPs and regulated NSR
pollutants (e.g., PM, SO, and NOy). Table 2 below is a summary of the control technologies
already evaluated in PTI Application No. 341-07, Section 5.0 for the proposed ASCPC boiler and
are also applicable to the case-by-case MACT analysis. These technologies are ranked by overall

removal efficiencies (highest to lowest).

Table 2. Available Control Technologies

| Pbllutént - Control Techrology B | Contrql(‘gi;ﬁmency_.
Wet FGD, hydrated lime injection, fabric filter 97
Wet FGD 95-98
. Dry FGD 90 — 95
Acid Gases Wet ESP 90
Hydrated lime 43
Coal washing 2025
Mercury Activated carbon injection 90"
Compounds Co-benefit removal with FGD, fabric filters and SCR 50 - 80
Metal Fabric Filter 99.0-99.9
Compounds Dry ESP 99.0 — 99.5
. Good Combustion Practices 2
Organic HAPs No Conirols NA

! Field test data has shown that a 90% control efficiency cannot always be sustained on a long-term, consistent basis therefore
vendors will not guarantee this level.

2 A control efficiency is not specified because good combustion practices is not an add on control, and no before and after
data are available. Boiler combustion temperatures will exceed 2000 degrees resulting in highly efficient combustion.

_6-
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4.2 ACHIEVED IN PRACTICE

Once the technology used by a best controlled similar source is identified, the next step is to
determine what emission limitation can be achieved in practice with that control technology.
Achieved in practice means a MACT limit that is able to be met continuously under reasonably
foreseeable worst-case conditions. See Sierra Club v. EPA, 167 F.3d 658, 665 (D.C. Cir, 1999).
1t does not mean the lowest HAP emission rate ever measured from a similar source, which
primarily, if not exclusively, are the result of short-term stack tests conducted under normal
operations. To establish a limit based on the lowest emission rate ever measured would guarantee
that limit would be violated, even by the source upon which it is based. See id. (“It is reasonable
to suppose that if an emissions standard is as stringent as ‘the emissions control that is achieved in
practice’ by a particular unit, then that particular unit will not violate the standard. This only
results if ‘achieved in practice’ is interpreted to mean ‘achieved under the worst foreseeable
circumstances.””) Thus, to ensure the MACT limits are continuously achievable, it is appropriate
to include a margin of safety in the limit to ensure that reasonably foreseeable worst-case
circumstances are covered, particularly when based on limited data. See id.; see also 69 Fed. Reg.
at 4678 (describing approach EPA used in developing proposed MACT limits for new EGUSs to

address uncertainty and variability in emission test results).

As discussed above, fuel also plays a predominant role in HAP emissions from a coal-fired EGU.
Emissions of HAPs (such as metals and acid gases) are directly related to the amount of the
pollutant (or precursor) in the fuel, which varies even within the same fuel type. Short-term stack
test results do not adequately account for that variability in fuel type, much less with different
blends. Thus, when considering emission rates and reductions achieved in practice by other PC
multi-fuel units, it is important to recognize that those emissions are tied to both the fuel being
fired at the time of the measurement as well as the control technology and may not be directly
transferable to another multi-fuel PC unit burning a different mix of fuel but using the same

controls.
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4.2.1 Acid Gases
The primary acid gases (HAPs) emitted from the ASCPC boiler will be hydrogen
fluorides (HF) and hydrogen chlorides (HCI). HF and HCI are generated in the boiler

from the fluorine and chlorine present in the fuel.

Since Fluoride is a PSD pollutant, there is readily available data on control technologies
and emission limits for HF from similar PC boilers. The majority of fluoride emissions
are in the form of HF. Table 5-10 of PTI Application 341-07 contains emission limits for

similar sources burning either sub-bituminous or bituminous coals.
For similar PC units burning 100% sub-bituminous coal, such as Plum Point, Spruce 2,
Council Biuffs Unit 4, and lantan 2, the permitted HF limits are between 0.0004 and 0.004

Ib/MMBtu achieved with dry or wet FGD technology.

4.2.2 Mercury Compounds

Mercury is a naturally occurring constituent of coal. Thus, emissions of mercury are
dependent upon the mercury content of the fuel. Other factors that affect the potential
emissions of mercury include the chlorine content of the coal, unburned carbon, or loss on
ignition (LOT) within the boiler, type of burner design and the removal efficiency of the

add-on control technology.

The only available add-on control technology specifically designated for control of Hg
from combustion of coal is injecting powdered activated carbon (PAC) into the flue gas
upstream of a particulate control device as part of an activated carbon injection (ACI)
system. While ACI systems are commercially available, vendors currently will not
guarantee removal rates for control of Hg emissions of up to 90% since field test data has
shown that such a high level of control cannot always be sustained on a long-term,

consistent basis (i.e., greater than 30 day blocks).

Many existing technologies and systems used for control of particulate matter, sulfur

dioxide, and oxides of nitrogen have been demonstrated to have significant co-benefits for

S$AProj20081161061626\0707-005-rpt doc
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control of mercury emissions. Specifically, the use of SCR, wet FGD, and fabric filter

technologies in field tests has shown that mercury levels can be reduced by 50% — 80%.

The proposed NESHAP for electric utility steam generating units regulated mercury as the
most significant HAP from an EGU. As previously stated, this proposed NESHAP
contained mercury limits based on the rank of coal used. The limit for bituminous coal was
0.006 1b per gigawatt-hour (Ib/GWh) and the limit for sub-bituminous coal was 0.02
1b/GWh. The NESHAP also allowed for limits based on the blending of different coal
ranks, with the mercury limit based upon the heat input fraction supplied by each coal type
and the applicable mercury emission limit for the coal type. For the ASCPC boiler, the
lowest mercury emission limit under the NESHAP would have been associated with the
firing a 50/50 blend of bituminous and sub-bituminous coals, with a resulting mercury

emission Hmit of 0.013 Ib/GWh on a gross output basis.

The NSPS for electric utilities codified in 40 CFR 60.45Da include mercury emission limits
for various ranks of coal. The limit for bituminous coal is 0.02 Ib/GWh on gross output
basis. There are two limits for sub-bituminous coal that are dependent on the amount of
precipitation that a county-level geographical location receives each year. Bay County is
located in a geographical area receiving greater than 25 inches per year mean annual
precipitation, therefore the applicable emission limit for the ASCPC boiler is 0.066 1b/GWh
on a gross output basis. The emission limit for a blend of these two fuel types would be
proportional to their respective heat input rates. The lowest rate that would apply to this
proposed source would occur when a 50/50 blend was being used. That limit would be 0.5

x (0.020 + 0.066) = 0.043 1b mercury per GWh, equivalent to 4.88 E-06 Ib/MMBtu.

USEPA proposed these emission limits based on a review of the emission control
achieved in practice by the best-controlled similar source and therefore these limits are

considered to be achieved in practice by the best controlled sources.
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4.2 .3 Metal Compounds (other than mercury)

Most of the non-mercury metallic HAPs are present in the fly ash, which is emitted as
particulate matter (PM). Therefore, the same control techniques that would be used to

control the fly ash PM will control the non-mercury metallic HAP emissions.

As discussed in the control technology section (Section 5.0) of the PTI application, the
possible control technologies for particulate emissions are fabric filters (baghouse) and
electrostatic precipitators. The best controlled similar PC units all use high efficiency

" fabric filters to achieve a control efficiency of 99% and above.

4.2.4 Organic HAPs

Similar to CO and VOCs, organic HAP compounds are emitted due to incomplete
combustion of the organic matter in the coal. These emissions include alkanes, alkenes,

aldehydes, alcohols and POMs.

There is limited data on organic HAP emissions from PC boilers. Since CO and VOCs
are typically PSD pollutants for coal-fired EGU’s, emission limits and control
technologies for these pollutants can be obtained through the RBLC or other sources. A
review of recent BACT determinations for CO and VOCs from similar-sized PC boilers
indicates that utilizing good combustion practices represents the best controlled similar

source.

5.0 SELECTED CONTROL TECHNOLOGY

Having identified the MACT floor, the next step is to determine the maximum reduction that can
be achieved using available technology and taking into consideration economic cost, non air
quality related health and environmental impacts and energy requirements. 40 CFR 63.43(d)(2).
The permit application has already resulted in a preliminary determination of Best Available
Control Technology (BACT) for control of certain criteria pollutants. The permit application for
the new boiler contains limits consistent with the state and federal Prevention of Significant
Deterioration (PSD) BACT, New Source Performance Standards (NSPS), and Michigan’s BACT

for toxic air contaminants (T-BACT). However, a case-by-case MACT review requires that the

-10-
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proposed control technology be re-evaluated to determine whether the proposed PSD BACT
controls also satisfy the MACT standard. In some cases, the limits on criteria emissions such as
PM or VOCs, will serve as the surrogate limit for HAPs. For example, a stringent limit on VOC
emissions requires good combustion practices, which is also needed to minimize emissions of
individual organic HAPs. It is also noted that some control technologies are effective in removing
multiple pollutants; for example, hydrated lime injection, as a co-benefit to controliing SOs,
controls acid gases such as hydrogen chloride and hydrogen fluoride. Table 3 lists the add-on

control technologies for each HAP category.

51  ACID GASES

A BACT review for HF has already been completed in Section 5.2.7 of PTI Application No. 341-
07. The control technologies chosen for control of HF (i.e., wet FGD, hydrated lime injection and
fabrice filter) will also provide control of HCI emissions and other acid gases. As shown in Section
5.0 of the permit application, a wet ESP was also considered as a viable control option of acid
gases, such as H,SOy, but it was determined that wet ESP is not the best alternative when using
lower sulfur coals. An emission limit of 0.0003 Ib/MMBtu for HF, based on a 2-hour average has
been proposed in the permit application and will serve as a surrogate for HCl. Therefore, the use
of hydrated lime injection and wet FGD for HF control will also control HCI emissions and other
acid gases with an expected combined control efficiency of approximately 97%. This
combination of controls is currently used by the best similar source and is therefore considered
MACT for acid gas HAPs. Consumers will meet the proposed permit limit identified above and

conduct initial and periodic performance tests to demonstrate compliance with MACT.

52  MERCURY COMPOUNDS

Consumers is prepared to meet the State of Michigan’s regulatory goal proposing a 90% reduction
from input mercury levels or 0.008 Ib/GWh, both on a calendar year basis. To achieve a 90%
reduction (or 0.008 [b/GWh), Consumers will also utilize an emerging technology called activated
sorbent injection that has the potential to achieve high levels of mercury control. The sorbent
utilized will likely be activated carbon or halogenated activated carbon. Activated sorbent injection
goes beyond the maximum degree of reduction achieved in practice and is considered MACT for

mercury. To comply with MACT, Consumers will meet the proposed permit limit listed above and

-11 -

S:\Proji2008116\06 102610707-003-rpr.doc




