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Pursuant to Clean Air Act § 505(b)(2) and 40 CFR § 70.8(d), the Sierra Club
hereby petitions the AdminiStr_ator (“the Administrator”) of the United States
Environmental Protection Agency (“U.S. EPA”) to object to proposed Title V Opefating
Permit for the Cash Creek Generation Station, Henderson County, Kentucky (“Permit”
or “Proposed Permit”). A copy of the Permit is attached as Exhibit A. .The Pérmit Was
proposed to U.S. EPA by the Kenfucky Department for Environmental Protection
Division for Air Qualify (hereinafter “KDAQ") more than 45 days ago. Sierra Club
provided comments to the KDAQ on the draft permit. A true and accurate copy of
Sierra Club’s written comments is attached at Exhibit B. DAQ responded' to comments;
a copy of KDAQ's response to comments is attached as Exhibit C.

This petition is filed within sixty days following the end of U.S. EPA’s 45-day.
review period, as required by Clean Air Act (“CAA") § 505(b)(2). The Administrator
must grant or deny this petition within sixty days after it is filed. If the US. EPA
Administrator determines that the Permit does not comply with the requirements of the
CAA, or any “applicable fequiremént,” he must object to issuance of the permit. 42
U.S.C. § 7661b(b); 40 C.F.R. § 70.8(c)(1) (“The [U.S. EPA] Administrator will object to the
issuance of any permit determined by the Administrator not to be in compliance with
applicable requirements or requirements of this part.”). “Applicable requirements”
include, inter alia, any provision of the Kentucky State Implementation Plan (“SIP”),
including Prevention of Significant ljeterioraﬁon ("PSD”) requirements, any term or
condition of any preconstruction permit, any standard or requirement under Clean Air
Act sections 111, 112, 114(a)(3), or 504, acid rain program requirements. 40 C.F.R. § 70.2.
“The Title V operating permits program is a vehicle for ensuring that existing air quality
control requirements are appropriately applied to facility emission units in a single
document... Such applicable requirements include the requirement to obtain
preconstruction permits that comply with applicable new source review requirements.”
In re Monroe Electric Generating Plant, Petition No. 6-99-2 at p. 2 (EPA Adm'r 1999).

Therefore, the Administrator must look at whether an emission unit has gone through
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Pursuant to Clean Air Act § 505(b)(2) and 40 CFR § 70.8(d), the Sierra Club
hereby petitions the AdrfiiniStrator (“the Administrator”) of the United States
Envirenmental Protection Agency (“U.S. EPA”) to object to proposed Title V Operating
Permit for the Cash Creek Generation Station, Henderson County, Kentucky (“Permit”
or “Proposed Permit”). A copy of the Permit is attached as Exhibit A. ~’l"he Permit ‘Was
proposed to US. EPA by the Kenfucky Department for Environmental Protection
Division for Air Qualify (hereinafter “KDAQ"”) more than 45 days ago. Sierra Club
provided comments to the KDAQ on the draft permit. A true and accurate copy of
Sierra Club’s written comments is attached at Exhibit B. DAQ responded to comments;
a copy of KDAQ's response to comments is attached as Exhibit C.

This petition is filed within sixty days following the end of US. EPA’s 45-day.
review period, as required by Clean Air Act ("CAA”) § 505(b)(2). The Administrator
must grant or deny this petition within sixty days after it is filed. If the US. EPA
Administrator determines that the Permit does not comply with the requirements of the
CAA, or any “applicable requiremebnt," he must object to issuance of the permit. 42
U.S.C. § 7661b(b); 40 C.F.R. § 70.8(c)(1) (“The [U.S. EPA] Administrator will object to the
issuance of any permit determined by the Administrator not to be in compliance with
applicable requirements or requirements of this part.”). “Applicable requirements”
include, inter alia, any provision of the Kentucky State Implerhentation Plan (“SIP”),
including Prevention of éigniﬁcant Deterioration (“PSD”) requirements, any term or
condition of any preconstruction permit, any standard or requirement under Clean Air
Act sections 111, 112, 114(a)(3), or 504, acid rain program requirements. 40 C.F.R. § 70.2.
“The Title V operating permits program is a vehicle for ensuring that existing air quality
control requirements are appropriately applied to facility emission units in a single
document... Such applicable requirements include the requirement to obtain
preconstruction permits that :comvply with applicable new source review requirements.”
In re Monroe Electric Generating Plant, Petition No. 6-99-2 at p. 2 (EPA Adm’r 1999).

Therefore, the Administrator must look at whether an emission unit has gone through




the proper New Source Review or PSD permitting process, including whether accurate

“applicable requirements,” such as accurate best achievable control technology limits, |
are incorporated into the Title V permit. In re Chevron Products Co., Richmond, Califomia,
Petition No. IX-2004-08 at pp. 11-12 and n.13 (EPA Adm’r 2005).

: Here, the Administrator must object to the Proposed Permit for the Cash Creek
plant because the Permit fails to comply with all applicable requirements, including SIP
requirements and PSD permitting requirements. 42 U.S.C. § 7661d(b); 40 C.F.R. §
70.8(d); New York Public Interest Research Group v. Whitman, 321 F.3d 316, 333 n.11 (2“.d
Cir. 2002).

1. THE CLEAN AIR ACT REQUIRES THAT BACT LIMITS BE
ESTABLISHED BASED ON CLEANER NATURAL GAS FUEL.

. Congress spec1f1cally defined BACT to requlre consideration of less-polluting
fuels as a way to reduce emissions. 42 U.S.C._ § 7479(3) (defining BACT as the
”maximum degree of reduction achievable... through... clean fuels...”). The applicable
Kentucky SIP also defines BACT as requiring consideration of less-polluting fuels. 401
KAR Sl :001, § 1(25). The legislative history of tne Clean Air Act confirms that Congress
intended to create a preference for lower‘polluting fuels. The 1990 Clean Air Act
Amendments revised section 169(3) to expressly require ”cléan fuels” as a pollution
control option that must be considered when determining BACT. Pub. L. No. 549 §
403(d) 104 Stat. 2399, 2631-32. EPA’s contemporaneous 1nterpretat10n of this
amendment was that the “clean fuels” requirement in the deflmtlon of BACT codifies
the policy “that clean fuels are an available means of reducing emissions to be
consic‘iered along with other approaches in identifying BACT level controls.” Letter

from William Rosenberg, U.S. EPA Assistant Adm'r for Air and Radiation, to Henry A.



Waxman, Chair, Subcommittee on Health and Environment (Oct. 17, 1990), reprinted in
136 Cong. Rec. at 516916-17. |

If there were any doub‘ts as to what Congress intendéd wﬁen it requireda
permitting agency to consider clean fuels when establishing BACT limits, EPA put them
to rest:

The phrase ‘clean fuels’ was added to the definition of BACT
in the 1990 Clean Air Act amendments. EPA described the
amendment to add ‘clean fuels’ to the definition of BACT at
the time the Act passed, ‘as * * * codifying its present
practice, which holds that clean fuels are an available means
of reducing emissions to be considered along with other
approaches to identifying BACT level controls.” EPA policy
with regard to BACT has for a long time required that the
permit writer examine the inherent cleanliness of the fuel.

Inter-Power of New York, 5 E.A.D. 130, 134 (EAB 1994) (emphasis added, internal
citations omitted); see also In re Knauf Fiberglass, GmbH, 8 E.A.D. 121, 136 (EAB 1999);AOld
Dominion Electric Cooperative, 3 E.A.D. at 779, 794 n. 39 (1992) (“BACT analysis should
include consideration.of cleaner forms of the fuel proposed by the source.”); Hibbing
Taconite, 2 E.A.D. 838, 842-843 (EPA Adm'r 1989) (remanding a permit because the
permitting agency failed to consider burning natural gas as a viable pollution control
strategy); In re East Kentucky Power Coop. Inc., Order Objecting to State Issued Permit V-
06-007 at p. 30 (EPA Adm’r. Aug. 30, 2007) (objecting to Title V permit issued by
Kentucky for failure to demonstrate that cleaner fuel, low sulfur coal, was not
achievable and should not be used to establish BACT); U.S. EPA Region 4, Air Permits

Section, Comments on Draft PSD Permit for Duke Energy Carolinas, LLC, Cliffside




‘Steam Station, Unit 6 Project at 4 (Oct. 3, 2007) (because the proposed unit can burn
either subbituminous or bituminous coal, the fuel type is not fuﬁdamental to the project
and BACT must be established based on the cleaner PRB coal) (attached as Exhibit D).
“The Act is explicit that ‘clean fuels’ is onev of the control methods that EPA has to
consider.” Sierra Clubv. EPA, 499 F.3d 653, 655 (7' Cir. 2007). The United States Court
of Appeals for the Ninth Circuit similarly held, in Hawaiian Elec. Co., Inc. v. EPA, that
low sﬁlfur fuel could be selectedl as BACT for a facility proposing to burn high sulfur
fuel. 723 F.2d 1440, 1442 (9% Cir. 1984). |

The proposed Cash Creek plant}will be capable éf burning either synthetic gas
made from coal or natural gas. See e.g., Proposed Permit § B, Emission Units 01 & 02,
la. Iﬁ fact, the applicant acknowledges that it does not intend to burn synthetic gas in
the cofnbﬁstion turbines for the first 6 to 12 months of operation and, instead, intends to
operat2e the coml;ustion turbines solely on natural gas. See Response to Comments at p.
3 (”?I'his change is. requested because the combined cycle power block is expected to
commence operational testing with natural gas fuel approximately six (6) to twelve (12)
months prior to the introduction of synthesis gas from the gasifiers.”) |

Despite being able to burn clean natural gas, the Permit does not establish BACT
limits based on cleaner natural gas—but instead provides two limits, depending on
which fuel is used —lower limits for clean natufal gas and higher limits for dirtier

synthetic gas. These limits are set forth in the following table.



: Synthetic Gas Limit - Natural Gas Limit
NOx 0.0331 Ib/ MMBtu 0.0246 Ib/ MMBtu
cCoO .| 0.0485 Ib/MMBtu 1 0.0449 Ib/MMBtu
PM- filterable 0.0085 Ib/ MMBtu N/a
PM-condensable o 0.0217 Ib/ MMBtu - 0.0063 Ib/ MMBtu
SO2 0.0158 b/ MMBtu 0.0006 Ib/ MMBtu
H2504 ’ ~10.00351b/MMBtu - 0.0001 Ib/ MMBtu

Proposed Perrﬂit § B, Emission Units 01 & 02 pp. 3-4. In other words, KDAQ expressly
recognized that when the combustion turbines are fired on natural gas, the facility will
achieve lower emission rates than when it fires synthesis gas. Nevertheless, KDAQ
failed to establish the BACT limit based on the clean fuel, as required by the plain
meaning of BACT. 42 U.S.C. § 7479(3); 401 KAR 51:001, sec. 1(25).
The use of a clean fuel in this plant‘does not impermissibly require the redesign
of a facility. The facility’s preference to use dirtier synthetic fuel is not a fundamental
\
design that is immune from consideration in a BACT determination. The Seventh -
Circuit held that an applicant cannot dictate the specific fuel to be used m a BACT
determination because such an interpretation would eviscerate the statute’s clear
requirerﬁent to consider clean fuels other than the fuel proposed by the applicant.
Discussing a change from high sulfur to low sulfur coal in that case, the Seventh Circuit
held that an applicant cannot escape some changes to its preferred design when
necessary to allow Congress’ intent to establish BACT limits based on clean fuel.
Some adjustment in the design of the plant would be
- necessary in order to change the fuel source from high-sulfur
to low-sulfur coal, but if it were no more than would be

necessary whenever a plant switched from a dirtier to a
cleaner fuel the change would be the adoption of a “control
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technology.” Otherwise “clean fuels” would be read out of
the definition of such technology.

Sierra Club, 499 F.3d at 656. In fact, both the Environmental Appeals Board and the
Seventh Circuit in the Prairie State case noted that it is not the burning of an alternative
fuel, bilt the structures to receive a different fuel (coal from a distant mine in that case)
~ that wlgould require a redesign beyond that envisioned by the Act. fd. at 657; see also In
re Hibl;ing Taconite .Company, 2 E;A.D. at 842-43 (Adm'r 1989) (explaining that the
“redefining the source” policy only prevents the permitting agency from requiring the
applic;ant to build a different type of facility, not a fuel with different characteristics).

| EKDAQ’S only reaction to Sierra Club’s comment about clean fuel was to state that
the IC%SG will use coal to produce synthesis gas (syngas) as the primary fuel (natural
gas is a secondary fuel). Reéponse to Comments at p. 24. This response does not -
eiddresé_s the comrﬁent, howéver, because a BACT deterrﬁination is not dependant on an
arbi&éry assertion of primary vs. secondary fuels. Moreover, KDAQ's response fails to
recogn;ize that the plant can burn natural gas as the primary fuel and will do so for six
months to a year.

fHere, the plant would not require a redesign to burn cleaner natural gas. Indeed,

the api)licant intends to burn natural gas—not only as a backup fuel, but as the primary
fuel fo? the first six months to year of operation. Unless the applicant demonstrates that
the usé of clean-fuel natural gas is not cost-effective (there is no technological, energy or
environmental impacts) fhe BACT lifﬁits must be. based on this clean fuel. Citizens for

Clean Air v. EPA, 959 F.2d 839, 845 (9th Cir. 1992) (“The top-down approach places the
' 7



burden of proof on the applicant to justify why the proposed source is unable to apply
the best technology available.”); see also In re: Spokane Regional Waste-to-Energy Applicant,
PSD Appeal No. 88-12 (EPA June 9, 1989)); NSR Manual at 'B.?.; see also In re: Inter-Power
of New York; Inc. 5 E.A.D. 130, 135 (EAB 1994) (“Under the ‘top-down’ approach, permit
applicants must apply the most stringent control alternative, unless the applicant can
demonstrate that the alternative is not technically of economically achievable.”); In re
Pennsauken County, New ]ers;y Resourcg Recovery Facility, 2 E.A.D. 667 (Adm’r 1988),
available at 1988 EPA App. LEXIS 27, 28 (Nov. 10, 1988) (“Thus, the ‘top-down’
approach shifts the burden of proof to the applicant to justify why the proposed sourcé
is unable to apply the best technology available.”). | |

There is no evidence in the record that burning natural gas is not cost effective.
Therefore, it cannot be rejected for that reasbn. “Before a control option may be rejected
on cost-effectiveness grounds, the [agency] must have a reasonably accurate idea what
the cost-effectiveness is.” In re Masonite Corp., 5 E.A.D. 551, 566 (EAB 1994). Morgover,
the fact that the facility will burn natural gas only for six months or more, and that
many other facilities burn natural gas in combustion turbines tb generate electricity,
Belies any suggestion that doing so is not cost-effective.

The failure to establish lower BACT limit based on clean natural gas results in
limits that do not satiéfy the requirement for BACT limits. This results 1n a deficient

! ™~
permit and requires an objection by the Administrator.




IL.  THE NSPS STANDARD FOR STATIONARY COMBUSTION
TURBINES APPLIES.

Tﬂe Proposed Permit fails to include appficable requirements for the combustion
turbiﬁes based on 40 C.F.R. pt. 60, Subpart KKKK. The Statement of Basis for the draft
permi%t indicated that the combustion turbines would fire at least 50% synfhetic coal gas.
Basedéon this assumption, KDAQ determined that subpart KKKK woﬁld not apply.
Howeiver, as becarﬁe apparent in the applicant’s comments on the draft permit, the
appliéant intends to run the combustion turbines on natural gas only for the first 6 to 1?
mont}ils. See Response to Comments, Appx. A at p. 3. Therefore, it is not correct, as
KDA(32 assumed, that the turBines will burn more than 50% synthetic gas fuel. Instead,
the tuz?bines are subject to the NSPS standard in Subp;art KKKK. The failure to in;lude

those applicable NSPS requirements necessitates an objection by the Administrator.

IIIi THE PERMIT LACKS A PM2.5 BACT LIMIT.

‘The KDAQ identified PM2.5 as a pollutant subject to BACT. Revised Statement
of Basis at 14 (“The following pollutants are subject to BACT:... PM2.5...”) However,
the Pejrmit does nof include a BACT limit for PM2.5 emissions. Kentucky’s PSD
progrém, which is incorporated into the Kentucky SIP, requires a BACT limit ”fof each
regula:ted NSR 'poilutant forv(rhich the source has the potential to emit in significant
amouﬁts." 401 KAR 51:017, sec. 8(2). A “regulated NSR pollutant” includes ahy
“pollutant for which a national ambient air quality standard has been promulgated...”
and aﬂy other “pollutant that otherwise is subject to regulation under 42 U.S.C. 7401 to

7671q....” 401 KAR 51:001, Section 1(210)(a), (d). As KDAQ admits, PM2.5 is a
9.



“regulated NSR pollutant” because EPA established a “national ambient 9i; quality
standard” for PM2.5 in 1997. 62 fed. Reg. 38711; 40 C.F.R; § 50.7.

Sierra Club commented on the lack of a PM2.5 BACT limit. KDAQ responded
that:

While the Division acknowledges that PM2.5 is a regulated
pollutant, at this time EPA has not yet implemented NSR
regulations for PM2.5 NAAQS. It is well established that
EPA has proposed the interim use of PM10 as a surrogate for
PM2.5 until NSR rules have been implemented. EPA has
represented that: '

“In view of the significant technical difficulties that now
exist with respect to PM25 monitoring, emissions,
estimation, and modeling, EPA believes that PM0 may
properly be used as a surrogate for PM2.5 in meeting NSR
requirements-until these difficulties are resolved. When the
technical difficulties are resolved, EPA will amend the PSD
regulations under 40 C.F.R. § 51.166 and 52.21 to establish a
PM25 significant emission rate and EPA will also
promulgate other appropriate regulatory measures pertinent
to PM2.5 and its precursors.”

Memorandum from John Seitz, Office of Air Qualify
Planning and Standards, “Interim Implementation of New
Source Review Requirements for PM2.5” (October 2, 1997).

This position was recently reaffirmed in specific guidance to
the states:

“Using the surrogate PM2.5 nonattainment major NSR
program, States should assume that a major-stationary
source’s PMO emissions represent PM2.5 emissions and
regulate tese emissions using either Appendix S or the
State’s SIP-approved nonattainment major NSR program.

Memorandum from Stephen Page, Office Air.Q‘uality and
Planning and Standards (April 5, 2005).

Response to Comments at 23.




iBecause PM2.5 is rlndoubtedly a “regulated NSR pollutant” under 401 KAR

51:OOIi sec. 1(2le), KDAQ cannot duck its obligation to establish a BACT limit. PM2.5
Will bei emitted from the Cash Creek facility in a “significant” amount because there is
no dlspute that it will be emitted at “ any emission rate.” 401 KAR 51:001, sec. 1(221)(b)
401 KAR 51:017, sec. 8(2) KDAQ, and for that matter U.S. EPA, cannot piggyback one
regulatory failure on another. The fact that U. S EPA falled to estabhsh SpeCIflC
1mplement1ng regulations for PM2.5 for a decade after PM2.5 because a regulated
pollutant does not further excuse states from implementing the plam language
requrrement to set BACT limits for PM2.5. Nothing in the Kentucky SIP condltlons the
requlrgment to establlsh BACT limits on U.S. EPA first establishing 1mplernentatlon
protocr)ls and reference test methods. 401 KAR 51:001, sec. 1(210), (221), and 401 KAR
51:017, sec. 8(2). Instead, the SIP plainly requires a BACT limit. Id. | |
| :'Moreover, as EPA, itself, hés,acknowledged, the Page and Seitz memos cited by
KDAQ are merely guidance and cannot trump the statutory and regulatory
requ1rements of the Clean Air Act..

[The state] cites EPA policy guidance as saying that “States

should use PM10 as a surrogate for PM2.5” until federal

PM25 NSR implementation regulation rules are

promulgated. While this is a reasonable depiction of current

EPA policy guidance, please note that EPA has also said (in

its April 5, 2005, policy guidance memo) that “statements in

this policy guidance do not bind State and local
governments and the public as a matter of law.”

U.S. EPA Region 4, Air Permits Secﬁon, Comments on Draft PSD Permit for Duke

Energy; Carolinas LLC, Cliffside Steam Station, Unit 6 Project at p. 6 (Oct. 31, 2007); see -

11



also Memorandum from Stephen Page, Implementation of New Source Review
Requirements in PM-2.5 Nonattainment ‘Aréas, p. 4 (“The statements of [the 1997 Seitz
memo] do not bind State and local governments and the public as a matter of law.”). .
Furthermore, the bases for the Seitz and Page memos no longer exist. The U.S.
EPA issued a draft PM2.5 implementation rule on November 1, 2005, in which it stated:
”Tol date, some permitted entities have been using PM10 emissions as a surrogate for
PM2.5 emissions. Upon promulgation of this rule, EPA will no longer accept the use of
PM10 as a surrogate for PM2.5.” 70 Fed.Reg. 66,057 (November 1, 2005). The preamble
to the draft rule also reconfirmed that the difficulties in testing, emission estimating and
modeling, which were the basis of the origihal surrogate proposal in the Seitz Memo, no
longer existed. Id. The final implementatioﬁ rule, published April 25, 2007, stated as to
Title V regulations: “To date, some permitted entities have been using PM10 emissions
as a surrogate for PM2.5 emissions. Upon promulgation of this rule, EPA will no longer
accept the use of PM10 as a surrogate for PM2.5.” 72 Fed. Reg. 20,659 (April 25, 2007).
If there were any doubt that PM2.5 must be regulated as a separate pollutant from
PM10, EPA stated: “In summary, the purpose of the statements made in the preamble to
the proposal was to notify sourcéé that as of the promﬁlgation of this final rule, the EPA
will no longer ;accept the use of PM10 emissions information as a surrogate for PM2.5 |
emissions information [] given that both pollutants ére regulated by a National Ambient
Air Quality Standard andA therefore are considered regulafed air pollﬁtants."_ Id. at

20,660.




v

- Thus, the final implementation rule clarifies that PM2.5 data must be used for
NSR éermitting: “Circumstances necessitating the quaritification of PM2.5 emissions
and tl;;le submittal of this information include: (1) Determining all of the pollutants for
whichi a source is majbr_; (2) determining whether an applicable requirement or program
appliés, eg., dete,rminihg the applicability of a SIP requirement or a PSD or
nonatl_tainment NSR program, etc; or (3) determining what fees a source owes a
peMﬁng authority as a result of considering PM2.5 emissions.” 72 Fed. Reg. at 20,659.
Therevis simply no remaining doubt that PM2.5 must be éddressed as PM2.5 and not as
PMJOlfor PSD permitting. |

Furthermore the premise for U.S. EPA establishing NAAQS for PM2.5 was that

the PMlO standards were not sufficient. In estabhshmg the PM2.5 standard, EPA
recogmzed that “The characteristics, sources and potential health effects of larger or
‘coarsé’ fraction particles (from 2.5 to 10 microns in diameter) and smaller for ‘fine’
particles (smaller than 2.5 microns in diameter) are very different.” National Ambient
Air Qﬁality Standards for Fine Particles: Guidance for Designating Areas: Fact Sheet,
Us. EPA (July 17,1997) available at

http: /]www.epa.gpv /ttn/oarpg/t1/fact sheets/pmfact.pdf; see also Proposed Rule to

Implement the Fine Particle National Ambient Air Quality Standards, 71 Fed. Reg.
65, 984 65,992 (November 1, 2005) (statlng that PM10 and PM2.5 “are generally
assoc1ated with distinctly different source types and formation processes”); 72 Fed. Reg.

20,586, 20599 (April 25, 2007) (noting that PM2.5 and PM10 are different “in terms of

13



atmospheric dispersion characteristics, chemical composition, and contribution from
regional transport”); id. at 589 (stating that “[i]n contrast to PM[10], EPA anticipates that
achieving the NAAQS for PM[2.5] will generally require States to evaluate different
sources for controls, to consider controls of one or more precursors [to PM2.5] in
addition to direct PM emissions, and to adopt different control strategies.”). In light of
that finding, reverting to compliancebwith PM10 standards as a surrogate for PM2.5
standards is inadequate. The Administrator must object to the Permit and KDAQ must
include a BACT limit for PM2.5,

IV. THE PERMIT LACKS A BACT LIMIT FOR CO2.

The Clean Air Act prohibits the construction of a new major stationary source of
air pollutants except in accordance with a prevention of significant deterioration (PSD)
construction permit. 42 U.S.C. § 7475(a); 40 C.F.R. §52.21(a)(2)(iii); 401 KAR 51:107. As
noted above for PM2.5, a significant increase in emissions of any pollutant subject to
regulation under the Clean Air Act is subject to the PSD program. Because Carbon
Dioxide (CO2) has been regulated under the Clean Air Act since 1993, and will be
emitted in a “significant” amount! from the Cash Creek plant, the Title V permit for the
facility must include a CO2 BACT limit.

Section 821(a) of the Act provides:

Monitoring. - The Administrator of the Environmental

Protection Agency shall promulgate ‘regulations within 18
months after the enactment of the Clean Air Act Amendments

1401 KAR 51:001, Section 1(222) (significant for any “regulated NSR pollutant that is not listed in [401
KAR 51:001(222)(a)] any emissions rate” (emphasis added)). There is no dispute that there will be an
increase in CO2 of “any” amount.

14




of 1990 to require that all affected sources subject to fhe

Title V of the Clean Air Act shall also monitor carbon

dioxide emissions according to the same timetable as in

Sections 511(b) and (c). The regulations shall require that

such data shall be reported to the Administrator. The

provisions of Section 511(e) of Title V of the Clean Air Act

shall apply for purposes of this section in the same manner

and to the same extent as such provision applies to the

monitoring and data referred to in Section 511.

42 US.C. 7651k note; Pub.L. 101-549; 104 Stat. 2699 (emphasis added). In other words,
Congress specifically ordered EPA “to promulgate regulations” requiring that facilities
coveréd by Title IV of the Act monitor and report their CO; emissions in § 821. EPA’s
§821 regulations, prornulgated under the authority in the Clean Air Act, and therefore
constitution regulations “under the Act,” were finalized on January 11, 1993 and require
CO2 emissions monitoring. 40 CFR §§75.1(b), 75.10(a)(3), 75.33, 75.57, 75.60 - 75.64.
These requirements, including the requirement to monitor CO2, are also included in
various state irnple'mentation plans, including Wisconsin’s. See Wis. Admin. Code §§
NR 438.03(1)(a) (requiring reporting of pollutants listed in Table I, including CO2),
adopted under the Actat40 CF.R.§ 52.2570(c)(70)(i); NR 439.095(1)(f) (Phase I and
phase 11 acid rain units... shall be monitored for... carbon dioxide.. .”), adopted under
the Act at 40 C.F.R. § 52.2570(c)(73)(i)(I). Compliance is mandated by 40 CFR §75.5,
which iprohibits operation in violation of the CO2 monitoring and reporting

requirements and provides that a violation of any Part 75 requirement is a violation of

the Acr.
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While these regulations require monitoring and reporting, rather than
establishing a cap on CO2 emissions, that distinction is irrelevant. The plain language
meaning of “regulation” includes monitoring and reporting. The most basic canon of
statutory interpretation is that words should be given their plain meaning, and
Webster’s defines “regulation” as “an authoritative rule dealing with details or
procedure; (b) a rule or order issued by an executive authority or regulatory agency of a
government and having the force of law.” Section 821, as well as the implementing
regulations in Part 75 and various SIPs, are enforceable CO2 rules, constituting
“regulation under the Act.” Indeed, the Supreme Court has long held that information
gathering, record keeping, and data publication rules are indisputably within the
conventional understanding of “regulation.” Buckley v. Valeo, 424 U.S. 1, 66-67 (1976)
(record keeping and reporting requirements are regulation of political speech). .
Moreover, as the Court in Alabama Power Co. v. Costle, 636 F.2d 323, 403 (D.C. Cir. 1979),
held, PSD applies to pollutants in addition to those for which air quality standards or
other limits have been promulgated:

The only administrative task apparently reserved to the

Agency . . . is to identify those . . . pollutants subject to

regulation under the Act which are thereby

comprehended by the statute. The language of the Act

does not limit the applicability of PSD only to one or

several of the pollutants regulated under the Act,

. the plain language of section 165.. in a litany of
repetition, provides without qualification that each of its
major substantive provisions shall be effective after 7

August 1977 with regard to each pollutant subject to
regulation under the Act, or with regard to any
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‘ "applicable emission standard or standard of performance
1 under" the Act. As if to make the point even more clear,
~ the definition of BACT itself in section 169 applies to each
such pollutant. The statutory language leaves no room for
limiting the phrase “each pollutant subject to regulation.”

On April 2, 2007, the Supreme Court reconfirmed that that carbon dioxide and other
greenhouse gases are “pollutants” under the Clean Air Act—darifying that they are,

indeed, “subject to regulation.” Massachusetts v. EPA, 127 S.Ct. 1438, 1460 (2007).

iKDAQ rejected Sierra Club’s comments on the lack of a CO2 BACT limit by

merely stating:

! The definition of Best Available Control Technology found
at 401 KAR 51:001, Section (25) is clear that BACT is required
for “each regulated NSR pollutant that will be emitted from
a proposed major stationary source or major modification...”
Major stationary source and major modification, are also
clearly defined according to emissions of regulated NSR
pollutants for which a NAAQS has been promulgated,
pollutants subject to NSPS under Section 111 of the CAA,
Class I and II substances subject to a standard under Section
602 of the CAA, and pollutants otherwise subject to
regulations under the CAA. 401 KAR Section 51:001 Section
1(210). .

No NAAQS or NSPS has been established for carbon dioxide
(CO2), CO2 is not a Class I or II substance nor is it otherwise
regulated under any provision of the CAA at this time.
Therefore, no BACT analysis is required for CO2 in this
permit application and approval. Kentucky is required by
statute to implement a PSD program that is no more
stringent than federal requirements. KRS 224.10-100(26).
Where there are no federal regulations :establishing -
requirements for CO2 at stationary sources, Kentucky is
prohibited from imposing any such requirements.
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Response to Comments at 42.

KDAQ is incorrect that BACT .only applies to p;)llt;tants subject to a NAAQS or
NSPS standard or that is a Class I or Class II substance under Clean Air Act section 602.
Both the Act and the Kentucky SIP require BACT “for each pollutant subject to
regulation under” the Clean Air Act—or “Regulated NSR Pollutant.” 42 US.C.§
7475(a)(4); 401 KAR 51:017, § 8. The Kentucky SIP (and 40 C.F.R. pts. 51 and 52) define

a “Regulated NSR Pollutant” as one of four categories:

1) a pollutant for which a NAAQS has been promulgated;
2) a pollutant subject to an NSPS standard;
3) aclass] dr class Il substance (42 U.S.C. §§ 7671-7671q); or

4) “A pollutant that is otherwise subject to regulation under 42 U.S.C. 7401 to 767q,
except that any hazardous air pollutant (HAP) listed in 42 U.S.C. 742(b)(2)...”

401 KAR 51:001, Section 1(211). KDAQ’S interpretation would limit “Regulated NSR
Pollutant” to the first three categories, rendering the fourth category mere surplusage,
contrary to the applicable cannons of ihterpretation that prohibit such interpretation.
Babbitt v. Sweet Home Chapter of Cmtys. for a Great Or., 515 U.S. 687, 698 (1995) (applying
the cannon of interp;'etation disfavoring aﬁ iﬁterpretation that renders statutory
language surplﬁsage). Put another way, for thé fourth subcategory to have any
meaning, it must include pollutants other than those for Which a NAAQS has been
established, thoSe controlled by an NSPS standard, or thoée Class I and Class II ozone

depleting substances covered by the first, second and third subcategories in the




defini’Lion of “Regulated NSR Pollutant.” Moreover, if only those pollutants that are
subject toa NAAQS, NSPS or ozone depleting substance provision were regulabted
pollut%ants for purposes of a BACT limit, tﬁere would have been no purpose to expressly
exclucie pollutants regulated under CAA § 112, as the fourth category of Regulated NSR
Polluténts does.

IiIn short, there plain language of the Clean Air Act does not support KDAQ’s
attem]%)t to artificially limit BACT to pollutants subject to NAAQS, NSPS or CA\A § 602.
CcO2 ié clearly a pollutant subject to regulation under the Act and, therefore, subject to a
BACT limit. The permit lacks the mandatory CO2 BACT limit and the Administrator
- must, 'E:cherefore, object. | |

V.. KDAQ UNLAWFULLY TRUNCATED ITS ANALYSIS OF
- ALTERNATIVES AND THE PUBLIC INPUT TO ALTERNATIVES
UNDER THE CLEAN AIR ACT BASED ON AN INAPPLICABLE STATE
STATUTE.

:Sierra Cl»ub commented to KDAQ that Clean Air Act section 165(a)(2) provides
the public an opportunity to comment on the proposed source, including “alternatives
theretc;" and ”other appropriate considérations." 42 US.C. § 7475(a)(2). Sierra Club
furtheli‘icommented that CO2 must be considered as part of this vprocess and noted a
numbér of methods to reduce the CO2 impact from the Cash Creek plant.

iKDAQ ignored these comments, despite the fact that they are expressly provided
for in ;ecﬁon 165(a)(2), based on KDAQ's apparent belief: (1) that the comments werne
based :on the Kyoto Protocol; and (2) that state law can trump the Clean Air Act. Seé

Response to Comments at 33 (“The Division is expressly prohibited from promulgating
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administrative regulations or imposing permit conditions on the emission of carbon
dioxide or other green house gases pursuant to the Kyoto Protocol for the purpose of
reducing global warming until authorized by the General Assembly or by federal
statute. KRS 224.20-125.”) KDAQ fails to understand that Sierra Club’s comments
specifically referenced, and are provided for, under CAA section 165. The comments
wére not referencing the Kyoto Protocol.” Moreover, even if the comments somehow
implicated the Kyoto Protocol, the fact that CAA § 165 requires KDAQ to consider
global warming aspects of permitting a new plant when raised by the public means that
KRS 224.20-125 is not implicated. See KRS 224.20-125 (providing that the statute does
not control when consideration of CO2 is provided for by federal statute).

KDAQ's refusal to consider Sierra Club’s comments pursuant to CAA § 165(a)(2)
is unlawful. Secﬁon 165 is an “applicable requirement” for a new major source
construction under the Act, as is the parallel requirement in the Kentucky SIP. 401 KAR
51:017, Section 15; 40 C.F.R. § 51.166(q)(2)(v). KDAQ's failure to comply requires an
objection by the Administrator. 42 U.S.C. § 7661d(b).

VI. KDAQ ERRONEOUSLY FAILED TO CONSIDER LOWER SAM BACT

LIMITS BASED ON THE FALSE BELIEF THAT THE ELM ROAD PERMIT
LIMITS WERE FOR A CFB BOILER.

The Proposed Permit contains a BACT limit for sulfuric acid mist (SAM) of
0.0035 Ib/MMBtu. Proposed Permit p. 4 q h. Sierra Club commented that the KDAQ

must consider previously permitted BACT limits in a top-down BACT process and that
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the ElIm Road IGCC unit haé a permitted SAM BACT limit of 0.0005 1b/ MMBtu. See
Respoinse to Comments at p. 55. This represents a limit 85% lower than the limit in the
Pfopo‘;sed Permit. However, KDAQ utterly refused to consider the lower Elm Road
BACT . limit based on KDAQ's false belief that “the Elm Road facility is a CFB, not a
gasifiér, and is not an appropriate ‘like facility’ for consideration of appropriate
ernissi;ons from Cash Creek.” Id. KDAQ is wrong. The Elm Road facility is not a CFB.
It was permitted for two supercritical pulverized coal boilers and one IGCC unit. The
SAM BACT limit referenced in Sierra Club’s comments is for the IGCC unit. See
Wiscognsin Air Pollution Control Construction Permit 03-RV-166 § LIL.11.1. (“The [SAM]
| emissipns may not exceed 0.0005 pound per million Btu, (BACT).”) (Attached as Exhibit
E). A 6.0005 Ib/ MMBtu limit, based on the permitted limit for the ElIm Road IGCC unit,
is pres:urﬁed to be BACT for the Cash Creek units because the applicant has ‘not
demori;strated that it is not technologically feasible, not cosf effective, or that it would
cause i;miqué adverse energy or environmental collateral impacts. NSR Manual at B.24;
Newmént Nevada Energy Investments, LLC, TS Power Plant, PSD Appéal No. 05-04, Slip .
Opinion at 16 (EAB Dec. 21, 2005). In short, neither the applicant nor KDAQ offers
eviderice refuting that the Cash Creek units can achieve this lower BACT limit for SAM.

Therefore, the Administrator must object to the Permit as containing an erroneous SAM

BACT limit.
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VIL. KDAQ FAILED TO RESPOND TO COMMENTS REGARDING THE
CORRECT EMISSION RATE TO USE FOR MODELING MATERIAL
HANDLING AND STORAGE PROCESS EMISSIONS.

Sierra Club’s comments to the KDAQ stated that: “If the modeling did not use the
maximum theoretical emission rate for each source, the agency must reject the modeling
demonstration and require the applicant to resubmit proper modeling: See NSR Manual
at C.45-46.” Letter from Meleah Geertsma to James Morse, KDAQ, at p. 13 (June 29,
2007) (Exhibit B). Sierra Club’s comments pointed out that modeling conducted to -
determine compliance with air standards and increment limits in support of a /permit
must be done at maximum allowable emission rates. NSR Manual at C.42-C.46. Unless
there is an enforceable short-term limit on emissions, modeling for short-term standards
(like 24 hour PM) must be done assuming maximum theoretical throughput for coal
handling and maximum emissions for coal pile wind erosion. See NSR Manual C.45

(“For both NAAQS and PSD increment compliance demonstrations, the emission rate

for the proposed new source or modification must reflect the maximum allowable

operating conditions as expressed by the federally enforceable emissions limit, operating
level and operating factor for each applicable pollutant and averaging time.” (emphasis
original)). This was not done for the Cash Creek perrrﬁt. Rather, the annual presumed
throughput and annual average coal pile erosion emissions were used for determining’
compliance with 24-hour PM standards. See e.g., Permit Application at p. 5-23 (mean
annual wind speed of 7 mph used, rather than maximum 24-hour mean wind speed).

This is a material error in the permit requiring an objection. Moreover, KDAQ's failure
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to respond to Sierra Club’s comment on this point is also an error that fequires an
ob]ectlon by the Admlmstrator See e.g., In re Midwest Generation, LLC, Waukegan
Generatzng Station, Order Responding to Petition to Object at p. 4 (Adm r September 22,
2005) (ob]ectmg to proposed permit and holding that where a petitioner raises an issue
in the Public comment period, the permitting agency is required to respond) (citing

Home Box Office v. FCC, 567 F.2d 9, 35 (D.C. Cir. 1977).

Dated this 31st day of January, 2008.

Attorneys for Sierra Club
GARVEY MCNEIL & Mc (JILLI\zRAY S C.

" Das@dC, Bender

SIERRA CLUB
Bruce E. Nilles
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- BEFORE THE ADMINISTRATOR

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

In the Matter of the Proposed Operating
Permit for the Cash Créek Generation Station
in Henderson County, Kentucky.

Source 1.D. No. 21-101-00134 -

Permit No. V-07-017

Proposed by the Kentucky Environmental
Protection Cabinet Department for
Environmental Protection Division for Air
Quality on November 30, 2007.

CERTIFICATE OF SERVICE

STATE OF WISCONSIN )
) ss
COUNTY OF DANE )

I make this statement under oath and based on personal knowledge. On this day
I caused to be served upon the following persons a copy of Sierra Club’s Petition to the
United States Environmental Protection Agency In the Matter of the Proposed
Operaﬁng Permit for the Cash Creek Generation, LLC, Cash Creek Generating Station
in Henderson, Kentucky, via Certified Mail, Return Receipt Requested: |

Stephen L. Johnson

US EPA Administrator

Ariel Rios Building

1200 Pennsylvania Avenue, N.W.
Washington, DC 20460
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Environment and Public Protection Cabinet
: Department for Environmental Protection

| Division of Air Quality

: 803 Shenkel Lane

Frankfurt, KY 40601 \

Cash Creek Generation LLC
Cash Creek Generation Station
4350 Brownsboro Road, Suite 110
Louisville, KY 40207

Dated : January 31, 2008

/f’mf %fém

“Laura Boyd

Slgned and sworn to before me
' ¢ Japuary, 2008.

Notary Pubhc State of Wisconsin
My commission is permanent.




Commonwealth of Kentucky
Environmental and Public Protection Cabinet
Department for Environmental Protection
Division for Air Quality

803 Schenkel Lane

Frankfort, Kentucky 40601

(502) 573-3382
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Permit Number: V-07-017 Page 8 of 53

SECTION B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

p) Pursuant to 40 CFR 60.13(h), for. the continuous monitoring systems the owner(s) or
operator(s) shall reduce all data to one-hour averages. The one-hour averages shall be
computed from four or more data points equally spaced over each one-hour period. Data
recorded during periods of continuous monitoring system breakdowns, repairs,
calibration checks, and zero and span adjustments shall not be included in the data
averages computed. An arithmetic or integrated average of all data may be uséd. The
data may be recorded in reduced or nonreduced form (e.g., ppm pollutant and percent
oxygen). All excess emissions shall be converted into units of the applicable standard
using the applicable conversion procedures specified. After conversion into units of the
standard, the data may be rounded to the same number of significant dlglts as used to
specify the applicable emission standard.

q) Pursuant to 401 KAR 52:020, Section 26, the permittee sha]lv monitor the hours of
operation and fuel consumption of each emission unit on a daily basis.

r) Pursuant to 401 KAR 52:020, Section 26, for the particulate and PM,o monitoring the
permittee shall develop emission factors during the performance test. The permittee shall
record the synthesis gas heating value and the consumption of each fuel burned. On a
daily basis, the permittee shall calculate the emission rate for
particulate/particulate/matter.)o using the fuel consumption, heating value of fuel, and
emission factor developed during the most recent performance test.

s) The permittee shall use Nitrogen Oxides (NOx) Continuous Emissions Monitors (CEMs)
as continuous compliance determination methods consistent with 40 CFR 64.4(d) (CAM)
for those specific parameters, and to demonstrate compliance with Best Available Control
Technology (BACT) limits contained in this permit, as applicable.

5. Specific Record Keeping Requirements:

a) Pursuant to 401 KAR 59:005, Section 3(4), the permittee of the source shall maintain a
file of all measurements, including continuous monitoring system, monitoring device,
and performance testing measurements; all continuous monitoring system performance
evaluations; all continuous monitoring system or monitoring device calibration checks;
adjustments and maintenance performed on these systems and devices; and all other
information required by 401 KAR 59:005 recorded in a permanent form suitable for
inspection.

b) Pursuant to 401 KAR 59:005, Section 3(2), the permittee of this unit shall maintain the
records of the occurrence and duration of any startup, shutdown, or malfunction in the
operation of the affected facility, any malfunction of the air pollution control equipment;
or any period during which a continuous monitoring system or monitoring device is
inoperative. The record shall also include the type and quantity of fuel fired and the
estimated emissions during each episode.

¢) Records, including those documenting the results of each compliance test and all other
records and reports required by this permit, shall be maintained for five (5) years
pursuant to 401 KAR 52:020.
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SECTION B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED) '

j) Pursuant to 40 CFR 60.49Da (l) and (m), the permittee of an affected facility
demonstrating compliance with an output-based standard under 40 CFR 60.42Da, 40
CFR 60.43Da, 40 CFR 60.44Da, or 40 CFR 60.45Da shall install, certify, operate, and
maintain a continuous flow monitoring system meeting the requirements of Performance
Specification 6 of appendix B and procedure 1 of appendix F of this subpart, and record
the output of the system, for measuring the flow of exhaust gases discharged to the
atmosphere; or alternatively, data from a continuous flow monitoring system certified
according to the requirements of 40 CFR 75.20, meeting the applicable quality control
and quality assurance requirements of 40 CFR 75.21, and validated according to 40 CFR
75.23, may be used.

k) Pursuant to 40 CFR 60.49Da (p) the permittee of an affected facility demonstrating
compliance with an Mercury limit in 40 CFR 60.45Da shall install and operate a
continuous emission monitoring system (CEMS) to measure and record the concentration
of Mercury in the exhaust gases from each stack according to the requirements in 40 CFR
60.45Da, paragraphs (p)(1) through (p)(3) of 40 CFR 60 Subpart Da. Alternatively, for
an affected facility that is also subject to the requirements of subpart I of part 75 of this
chapter, the permittee may install, certify, maintain, operate and quality-assure the data
from a Mercury CEMS according to 40 CFR 75.10. of this chapter and appendices A and
B to 40 CFR part 75, in lieu of following the procedures in 40 CFR 40 CFR 60.45Da,
paragraphs (p)(1) through (p)(3) of 40 CFR 60 Subpart Da, and mercury CEMS data
collection must conform to paragraphs (p)(4)(i) through (iv) of 40 CFR 60 Subpart Da.

1) Pursuant to 40 CFR 60.49Da (s) the permittee shall prepare and submit to the
Administrator for approval a unit-specific monitoring plan for each monitoring system, at
least 45 days before commencing certification testing of the monitoring systems. The
permittee shall comply with the requirements in the plan. The plan must address the
requirements in paragraphs (s)(1) through (6) of that section.

m) Pursuant to 40 CFR 60.13(d)(1), the owner(s) and operator(s) of all continuous
monitoring systems shall perform appropriate calibration checks and zero and span
adjustments in accordance with a written procedure at least once daily, in accordance
with requirements specified in 40 CFR 60.13(d)(1).

n) Pursuant to 40 CFR 60.13(e), except for system breakdowns, repairs, calibration
checks, and zero and span adjustments required under 40 CFR 60.13(d), all continuous
monitoring systems shall be in continuous operation and shall meet minimum frequency
of operation requirements which involves one cycle of operation (sampling, analyzing,
and data recording) for each successive fifteen (15) minute period.

0) Pursuant to 40 CFR 60.13(f), all continuous monitoring systems or monitoring devices
shall be installed such that representative measurements of emissions or process
parameters from the emissions unit are obtained. Additional procedures for location of

continuous monitoring systems contained in the applicable Performance Specifications of
40 CFR 60 Appendix B shall be used.
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SECTION B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

¢) Pursuant to 40 CFR 60.49Da (c) 1, the permittee shall install, calibrate, maintain, and
operate a nitrogen oxides continuous emissions monitor (CEM) system or, if the
permittee has installed a nitrogen oxides emission rate continuous emission monitoring
system (CEMS) to meet the requirements of 40 CFR Part 75 and is continuing to meet the

. ongoing requirements of 40 CFR Part 75, that CEMS shall be used to meet the
requirements of this permit, except that the permittee shall also meet the requirements of
40 CFR 60.51Da. Data reported to meet the requirements of 40 CFR 60.51Da shall not
include data substituted using the missing data procedures in subpart D of 40 CFR Part
75, nor shall the data have been bias adjusted according to the procedures of 40 CFR Part
75.

d) Pursuant to 40 CFR 60.49Da (d) the permittee of an affected facility shall install,
calibrate, maintain, and operate a continuous monitoring system, and record the output of
the system, for measuring the oxygen or carbon dioxide content of the flue gases at each
locatlon where sulfur dioxide or nitrogen oxides emlssmns are monitored.

e) Pursuant to 40 CFR 60.49Da (e) the continuous monitoring systems under paragraphs
(b), (c), and (d) of 40 CFR 60 Subpart Da are operated and data recorded during all
periods of operation of the affected facility including periods of startup, shutdown,
malfunction or emergency conditions, except for continuous monitoring system
breakdowns, repairs, calibration checks, and zero and span adjustments.

) Pursuant to 40 CFR 60.49Da (f) (2) the permittee shall obtain emission data for at least
90 percent of all operating hours for each 30 successive boiler operating days. If this
minimum data requirement cannot be met with a continuous monitoring system, the

. permittee shall supplement emission data with other monitoring systems approved by the
Administrator or the reference methods and procedures as described in 40 CFR 60.49Da
paragraph (h) of 40 CFR 60 Subpart Da.

g) Pursuant to 40 CFR 60.49Da (h), when it becomes necessary to supplement continuous -
monitoring system data to meet the minimum data requirements in 40 CFR 60.49Da
paragraph (f) of 40 CFR 60 Subpart Da, the permittee shall use the reference methods and
procedures as specified in 40 CFR 60.49Da paragraph (h). Acceptable alternative
methods and procedures are given in 40 CFR 60.49Da paragraph (j) of 40 CFR 60
Subpart Da.

h) Pursuant to 40 CFR 60.49Da (i), the permittee shall use methods and procedures in
this paragraph to conduct monitoring system performance evaluations under 40 CFR
60.13(c) and calibration checks under 40 CFR 60.13(d). Acceptable alternative methods
.and procedures are given in paragraph 40 CFR 60.49Da (j) of 40 CFR 60 Subpart Da.

i) Pursuant to 40 CFR 60.49Da (j), the permittee may use the following alternatives of 40
CFR 60.49Da (j) (1);(2),(3) & (4) as alternatives to the reference methods and procedures
specified in 40 CFR 60 Subpart Da.
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SECTION B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

3.

Testing Requirements:

a) Pursuant to 401 KAR 59:005, Section 2 the permittee shall demonstrate compliance for
each turbine while firing natural gas with the applicable emission standards within sixty
(60) days after achieving the rated capacity at which each turbine will be operated, but
not later than 180 days after initial startup of each turbine, in accordance with the
requirements in 401 KAR 50:045

b) Pursuant to 401 KAR 59:005, Section 2 the permittee shall demonstrate compliance
for each turbine while firing synthesis gas with the applicable emission standards within
sixty (60) days after achieving the rated capacity of each gasifier, but not later than 180
days after initial startup of gasifiers, in accordance with the requirements in 401 KAR
50:045 ‘

c¢) The permittee shall determine the opacity of emissions from the stack by U.S. EPA
Reference Method 9 weekly, or more frequently if requested by the Division.

d) If no additional stack tests are performed prior to the third year after demonstrating
compliance, the permittee shall conduct performance tests for particulate emissions and
H,SOj; with the allowable standards while firing synthesis gas. See Section D for further
requirements. ‘ ' ‘ . ’

Specific Monitoring Requirements:

a) Pursuant to 401 KAR 60:005, Section 3(1)(c) incorporating by reference 40 CFR 60
Da; 401 KAR 52:020, Section 26; and 401 KAR 59:005, Section 4, the permittee shall
install, calibrate, maintain, and operate continuous emission monitoring systems for
measuring the sulfur dioxide emissions, nitrogen oxides emissions, mercury, and either
oxygen or carbon dioxide emissions. Additionally, a CEM system shall be installed,
calibrated, maintained, and operated for measuring oxygen or carbon dioxide levels of the
flue gases at each location where sulfur dioxide or nitrogen emissions are monitored.
The permittee shall ensure the continuous emission monitoring systems are in compliance
with the requirements of 401 KAR 59:005, Section 4.

b) Pursuant to 40 CFR 60.49Da (b), and 40 CFR 75, to meet the monitoring requirement
for sulfur dioxide the permittee shall use a continuous emission monitor (CEM). The
sulfur dioxide CEM system shall be used as the indicator of continuous compliance with
the sulfur dioxide emission limits. Excluding startup and shutdown periods, if any 3-hour
rolling average exceeds the sulfur dioxide emission limitation, the permittee shall initiate
an investigation of the cause of the exceedance and complete necessary control
device/process/CEM repairs or other corrective actions as soon as practicable.
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SECTION B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

f) Pursuant to 40 CFR 60 Subpart Da, and 401 KAR 51:017, filterable particulate/PM,
emissions shall not exceed 0.0085 Ib/MMBtu during any rolling three-hour average
period when firing synthesis gas. Total particulate/PM,;, emissions shall not exceed
0.0217 16/MMBtu during any rolling three-hour average period when firing synthesis gas.
The 1b/MMBtu level of particulate emissions shall be demonstrated by stack test, then
calculated based on the emission factor derived during the test, fuel consumption data,
fuel heat input, and fuel heat content [see specific monitoring requirements].

g) Pursuant to 40 CFR 60 Subpart Da, and 401 KAR 51:017, Total particulate/PM,,
emissions shall not exceed 0.0161 1b/MMBtu during any rolling three-hour average
period when firing natural gas. filterable particulate/PM;o emissions shall not exceed
0.0063 1b/MMBtu during any rolling three-hour average period when firing natural gas
The Ib/MMBtu level of particulate emissions shall be demonstrated by stack test, then
calculated based on the emission factor derived during the test, fuel consumption data,
fuel heat input, and fuel heat content [see specific monitoring requirements)].

h) Pursuant to 401 KAR 51:017, sulfuric acid mist (H,SO,) emissions shall not exceed
0.0035 1b/MMBtu during any rolling three-hour average period when firing synthesis gas.
The 1b/MMBtu level of sulfuric acid mist emissions shall be demonstrated by stack test,
then calculated based on the emission factor derived during the test, fuel consumption
data, fuel heat input, and fuel heat content.

i) Pursuant to 401 KAR 51:017, sulfuric acid mist (H,SO,) emissions shall not exceed
0.0001 1b/MMBtu when firing natural gas. The [b/MMBtu level of sulfuric acid mist
emissions shall be assured by firing pipeline quality natural gas.

j) Pursuant to 40 CFR 60.45Da (b), mercury emissions shall not exceed 20 x10 ® 1/MWh
or 0.020 Ib/GWh on an output basis. This Mercury emission limit is based on a 12-month
rolling total using the procedures in 40 CFR 60.50Da (g).

k) Pursuant to 40 CFR 60.48Da, the particulate matter emission standards under 40 CFR
60.42Da, the nitrogen oxides emission standards under 40 CFR 60.44Da, and the
Mercury emission standards under 40 CFR 60.45Da, apply at all times except during
periods of startup, shutdown, or malfunction. Pursuant to 40 CFR 60.48Da, the SO,
emission standards under 40 CFR 60.43Da, apply at all times except during periods of
startup, shutdown, or emergency.

" 1) Pursuant to 401 KAR 52:020, duration of startup, shutdown and malfunction periods
for the gasifier(s) are limited to 48 hours per occurrence with 3 annual occurrences for 2
gasifiers and with 29 annual occurrences for 1 gasifier. The requirement for duration and
number of occurrences is waived during the first year after the initial demonstration of
compliance. Startup and shutdown shall be performed consistent with the SSM plan
submitted on December 4, 2006.

m) Consistent with 40 CFR 60 Subpart Da, BACT emission limits are based upon heat
input to the combustion turbines.
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. SECTION B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

b) The average heat input to each turbine shall not exceed 2114 MMBtu/hour for natural
gas at ISO standard day conditions on a three hour rollmg average. [Pursuant to 401 KAR
51:017, Prevention of significant deterioration of air quality].

c) Pursuant to 401 KAR 51:017, the permittee shall install control devices required to
meet BACT.

d) Pursuant to 40 CFR 60, Subpart Da, the combined cycle gas turbine shall be designed
and intended to burn fuels containing 50 percent (by heat input) or more'solid-derived
fuel not meeting the definition of natural gas on a 12-month rolling average basis.

Emission Limitations:

a) Pursuant to 40 CFR 60 Subpart Da, and 401 KAR 51:017, nitrogen oxides emission
" level in the exhaust gas shall not exceed 0.0331 1b/MMBtu during any rolling 24-hour
'+ average period (approximately 5 ppmvd @ 15 % oxygen (O)) when firing synthesis gas.
The nitrogen oxides emission level in the exhaust gas shall not exceed 0.0246 1b/MMBtu
during any rolling 24-hour average period when firing natural gas. Additionally, the
permittee shall keep records of the quantity of each fuel used and the actual NOx and CO
emissions during such periods. The ppm level of nitrogen oxides (at ISO standard
conditions) and 1b/MMBtu shall be demonstrated by stack test, and measured with use of
a continuous emission monitor (CEM). '

b) Pursuant to 401 KAR 51:017, the carbon monoxide emission level in the exhaust gas
shall not exceed 0.0485 Ib/MMBtu during any rolling 24-hour average period when firing
syn-gas. The carbon monoxide emission level in the exhaust gas shall not exceed 0.0449
Ib/MMBtu during any rolling 24-hour average period when firing natural gas.
Additionally, the permittee shall keep records of the quantity of each fuel used and the
actual NOx and CO emissions during such periods. The ppm level of carbon monoxide
and 1b/MMBw shall be demonstrated by stack test, and measured with use of a
continuous emission monitor (CEM).

c) Pursuant to 40 CFR 60 Subpart Da, and 401 KAR 51:017, when firing synthesis gas,
the sulfur dioxide emission level in the exhaust gas shall not exceed 0.0158 Ib/MMBtu
based on any rolling three-hour average period (3.8 ppmvw @ 15% oxygen (0O3)). The
level of sulfur dioxide converted to Ib/MMBtu shall be demonstrated by stack test, and
measured with use of a continuous emission monitor (CEM).

" d) Pursuant to 401 KAR 51:017, the sulfur dioxide emission level in the exhaust gas shall
not exceed 0.0006 Ib/MMBtu when firing natural gas.
€) Pursuant to 40 CFR 60.42Da (b) emissions from this unit shall not exceed twenty (20)

percent opacity (6-minute average), except for one 6-minute period per hour of not more
than (27) percent opacity.
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS ’

Emissions Units: 01 (01) & 02 (02) — Coal gasifiers and Synthesis/Natural Gas-Fired
Combined Cycle Combustion Turbines [Emissions Units: HRSG-1 & HRSG-2]

Dgscription:

2917 MMBtu/hr rated heat input capacity to each gasifier.

2114 MMBtu/hr rated heat input capacity to each combustion turbine. ,
Approximately 770 MW nominal power capacity with a net output of 630 MW (both turbines
and recovery steam generators).

GE 7FB synthesis gas (primary) or natural gas (secondary) fired combined cycle combustlon
turbine equipped with diluent nitrogen injection.

Control Equipment: equipped with Selective Catalytic Reduction (SCR) for NOx, Nitrogen
Dilution

Fuel pretreatment: Acid Gas Scrubber and Carbon Absorption -

Construction commenced: estimated - 2008

APPLICABLE REGULATIONS:
- 401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major
construction or modification commenced after September 22, 1982;

401 KAR 60:005, incorporating by reference 40 CFR 60, Subpart Da, Standards of Performance
for Electric Utility Generatmg Units for which construction is commenced after September 18,
1978.

401 KAR 59:016. New electric utility steam generating units. (State-only requirements) )

401 KAR 51:160, NOx requirements for large utility and industrial boilers; 401 KAR 51:210,
CAIR NOx annual trading program, and 401 KAR 220 CAIR NOx ozone trading program.

401 KAR 52:060, Acid rain permits, mcorporatmg provisions as codified in 40 CFR Parts 72 to
78 :

(Prdposed, not yet applicable) 401 KAR 60:020. Mercury Budget Trading Program. Promulgated
to meet the requirements of 40 CFR 60 Subpart HHHH—Emission Guidelines and Compliance
Times for Coal-Fired Electric Steam Generating Units
401 KAR 63:020, Potentially Hazardous Matter or Toxic Substances
40 CFR Part 75, Continuous Emission Mbnitoring;

40 CFR Part 64, Compliance Assurance Monitoring (CAM)
1. Operating Limitations:

a) Synthesis gas (mainly consists of carbon monoxide and hydrogen gas), and natural gas
shall be the sole fuels fired in the turbines. [Pursuant to 401 KAR 51:017, Prevention of
significant deterioration of air quality].



(> ' ¢

Permit Number: V-07-017 Page 1 of 53
SECTION A - PERMIT AUTHORIZATION

Pursuant to a duly submitted application the Kentucky Division of Air Quality hereby authorizes
the operation of the equipment described herein in accordance with the terms and conditions of
this permit. This permit has been issued under the provisions of Kentucky Revised Statutes
Chapter 224 and regulations promulgated pursuant thereto. ~

The permittee shall not construct, reconstruct, or modify any affected facilities without first
submitting a complete application and receiving a permit for the planned activity from the
* permitting authority, except as provided in this permit or in 401 KAR 52:020, Title V Permits.

Issuance of this permit does not relieve the permittee from the responsibility of obtaining any
other permits, licenses, or approvals required by this Cabinet or any other federal, state, or local
agency. '
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SECTION B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE
REGULATIONS AND OPERATING CONDITIONS (CONTINUED)

d) Pursuant to 401 KAR 52:020, Section 26, records of the hourly synthe51s gas and/or

. natural gas (million standard cubic feet) combusted shall be maintained. Records shall be
maintained to show that synthesis gas and natural gas are the sole fuels burned in the
turbine.

e) Pursuant to 401 KAR 52:020, Section 26, the permittee shall maintain a weekly log of
all hours of operation of each turbine, for any consecutive twelve (12) month period.

f) Pursuant to 40 CFR 60.52Da the permittee of an affected facility subject to the
emissions limitations in 40 CFR 60.45Da shall provide notifications in accordance with
40 CFR 60.7(a) and shall maintain records of all information needed to demonstrate
compliance including performance tests, monitoring data, fuel analyses, and calculations,
consistent with the requirements of 40 CFR 60.7(f).

g) Pursuant to 401 KAR 52:020, Section 26, the permittee shall maintain a log of all
Method 9 opacity readings.

6. Specific Reporting Requirements:

a) Pursuant to 40 CFR 60.51Da(a) for sulfur dioxide, nitrogen oxides, particulate matter,
and mercury emissions, the performance test data from the initial and subsequent
performance test and from the performance evaluation of the continuous monitors
(including the transmissometer) shall be submitted to the Frankfort Central Office.

b) Pursuant to 40 CFR 60.51Da(b) for sulfur dioxide and nitrogen oxides the following
information shall be reported to the Regional/Central Office for each 24-hour period
consistent in accordance with the requirements of 40 CFR 60.51Da (b) items 1 through 9.

¢) Pursuant to 40 CFR 60.51Da(c) if the minimum quantity of emission data as required
by 40 CFR 60.49Da is not obtained for any 30 successive boiler operating days, the
permittee shall submit information consistent with the requirements of 40 CFR 60.51Da
(c) items 1 through 5 obtained under the requirements of 40 CFR 60.48Da (h) to the
Regional Office for that 30-day period.

d) Pursuant to 40 CFR 60.51Da (d) if any standards under 40 CFR 60.43Da are exceeded
during emergency conditions because of control system malfunction, the permittee of the
affected facility shall submit a signed statement consistent with the requirements of 40
CFR 60.51Da (d) items 1 through 4.

€) Pursuant to 40 CFR 60.51Da(e) if fuel pretreatment credit toward the sulfur dioxide
emission standard under 40 CFR 60.43Da is claimed, the permittee of the affected facility
shall submit a signed statement consistent with the requirements of 40 CFR 60.51Da (e)
items 1 and 2.
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SECTION B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

f) Pursuant to 40 CFR 60.51Da(f) for any periods for which sulfur dioxide or nitrogen
oxides emissions data are not available, the permittee of the affected facility shall submit
a signed statement indicating if any changes were made in operation of the emission
control system during the period of data unavailability. Operations of the control system
and affected facility during periods of data unavailability are to be compared with
operation of the control system and affected facility before and following the period of
data unavailability. ‘

g) The permittee shall the report the information required by 40 CFR 60.51Da (g) items 1
through 5 to Regional Office on an annual basis.

h) Pursuant to 40 CFR 60.51Da (h) the permittee of the affected facility shall submit a
signed statement as required by 40 CFR 60.51Da (h) items 1 through 4 on an annual
basis.

i) Pursuant to 40 CFR 60.51Da(i) for the purposes of the reports required under 40 CFR
60.7, periods of excess emissions are defined as all 6-minute periods during which the
average opacity exceeds the applicable opacity standards under 40 CFR 60.42Da(b).
Opacity levels in excess of the applicable opacity standard and the date of such excesses
are to be submitted to the Regional Office each calendar quarter.

j) Pursuant to 40 CFR 60.51Da (j) the permittee of an affected facility shall submit the
written reports required under 40 CFR 60 Subpart Da and 40 CFR 60 Subpart A to the
Regional Office semiannually for each six-month period. All semiannual reports shall be
postmarked by the 30th day following the end of each six-month period.

k) Pursuant to 40 CFR 60.51Da(k) the permittee of an affected facility may submit
electronic quarterly reports for SO, and/or NOx and/or mercury in lieu of submitting the
written reports required under paragraphs (b), (g), and (i) of 40 CFR 60 Subpart Da. The
format of each quarterly electronic report shall be coordinated with the Regional Office.
The electronic report(s) shall be submitted no later than 30 days after the end of the
calendar quarter and shall be accompanied by a certification statement from the owner or
operator, indicating whether compliance with the applicable emission standards and
minimum data requirements of this subpart was achieved during the reporting period.
Before submitting reports in the electronic format, the permittee shall coordinate with the
Regional Office to obtain their agreement to submit reports in this alternative format.

1) Pursuant to 401 KAR 59:005, Section 3, minimum data requirements which follow
shall be maintained and furnished in the format specified by the Division. Owners or
operators of facilities required to install continuous monitoring systems shall submit for
every calendar quarter a written report of excess emissions (as defined in applicable
sections) to the Division. All quarterly reports shall be postmarked by the thirtieth (30th)
day following the end of each calendar quarter and shall include the following
information:
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SECTION B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

1) The magnitude of the excess emissions computed in accordance with the 401 KAR
59:005, Section 4(8), any conversion factors used, and the date and time of
commencement and completion of each time period of excess emissions.

2) Specific identification of each period of excess emissions that occurs during
startups, shutdowns, and malfunctions of the emissions unit. The nature and cause of
any malfunction (if known), the corrective action taken or preventive measures
adopted.

3) The date and time identifying each period during which continuous monitoring
system was inoperative except for zéro and span checks and the nature of the system
repairs or adjustments.

4) When no excess emissions have occurred or the continuous monitoring system(s)
have not been inoperative, repaired, or adjusted, such information shall be stated in
the report.

m) Pursuant to 401 KAR 52:020, Section 26, for nitrogen oxides, excess emissions are
defined as any 24 hour period during which the average emissions (arithmetic average)
exceed the applicable nitrogen oxides emission standard. These periods of excess
emissions shall be reported quarterly.

n) Pursuant to 401 KAR 52:020, Section 26, excess emissions of sulfur dioxide are
defined as any 3-hour period during which the average sulfur dioxide emissions as

~ indicated by continuous emission monitoring, or the sulfur content (or as otherwise
required in an approved custom fuel sulfur monitoring plan) of the fuel being fired in the
gas turbine(s) exceeds. the limitations set forth in Subsection 2, Emission Limitations.
These periods of excess emissions shall be reported quarterly.

0) Pursuant to 401 KAR 52:020, Section 26, for carbon monoxide, excess emissions are
defined as any 24 hour period during which the average emissions (arithmetic average of
three contiguous one hour periods) exceed the applicable carbon monoxide emission
standard. These periods of excess emissions shall be reported quarterly.

p) Pursuant to 401 KAR 52:020, Section 26, for mercury excess emissions are defined as
an annual period during which emissions exceed the applicable mercury emission
_ standard.

~q) Pursuant to 401 KAR 52:020, Section 26, for sulfuric acid mist (H2SO,) excess
emissions are defined as any 3 hour period during which the average emissions exceed
the applicable emission standard. These periods of excess emissions shall be reported
quarterly. '
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SECTION B - EMISSION POINTS, EMISSIONS UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

[
7. Speeific Control Equipment Operating Condiﬁons:

a) The SCR and diluent injection control measure for nitrogen oxides emissions and the
acid gas scrubbing system for sulfur dioxide emissions shall be operated in accordance
with manufacturer's design specifications and/or good engineering practices. The
permmee shall implement good combustion control and use clean, low sulfur/low ash
syngas as fuel. Natural gas may be fired at any time, as long as the annual usage does not
exceed the operating limits in Operating Limitations (c) and (¢)

b) See Section E for further requirements.
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SECTIOM B -EMISSION POINTS, EMISSION UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

Emissions wuait: 03 (03) -  Unit 3 Indirect Heat Exchanger (AUXB)

Description: .
Natural gas-‘ired indirect heat exchanger

 Maximum ¢ yatinuous rating; 278.8 MMBtu/hr
Control Equioment: low NOx burners
Construction commenced: estimated - 2609

Applicable “.egulations:

401 KAR 52015, New indirect heat exchangers with a capacity greater than 250 MMBtu /hour
and commesi:ed after August 17, 1971

401 KAR 6¢ 905, incorporating by reference 40 CFR 60, Subpart Db, Standards of Performance
for industria’-commercial-institutional stcam generating units, applies to each steam generating
unit commes:ced after June 19, 1984 that has a maximum design heat input capacity greater than
100MMBtw/!:s.

401 KAR 51.160. NOx requirements for large utility and industrial boilers; including 401 KAR
51:220, CAIR NOx ozone trading program after 2009.

401 KAR £1:017, Prevention of significant deterioration of air quality applicable to major
construction or modification commenced after September 22, 1982

1. Opersating Limitations:

The auxiliary boiler shall only operate during gasifier start-up periods. The auxiliary
boiler shall not operate more than 500 hours per twelve (12) consecutive months [401
KAR 51:001, Section 1 (25)].

2. Emission Limitations:

a) Pursuant to 401 KAR 59:015, Section 4(1)(b), 40 CFR 60.43b(h) and 401 KAR
51:017, particulate emissions shall not exceed 0.007 1b/MMBtu based on a three-hour
average,

b) Pursuant to 401 KAR 59:015, Section 4(2) emissions shall not exhibit greater than
twenty (20) percent opacity except:

1) That, for indirect heat exchangers with heat input capacity of 250 MMBtu per hour
or more, a maximum of twenty-seven (27) percent opacity shall be permissible for not
more than one (1) six (6) minute period in any sixty (60) consecutive minutes.

2) For emissions from an indirect heat exchanger during building a new fire for the
period required to bring the boiler up to operating conditions provided the method
used is that recommended by the manufacturer and the time does not exceed the
manufacturer's recommendations
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SECTION B -EMISSION POINTS, EMISSION UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

)
i

¢) Pursuant to 401 KAR 59:015, Section 5(2), 40 CFR 60.42b(k) and 401 KAR 51:017,
sulfur dioxide emissions shall not exceed 0.006 1b/MMBtu based on a twenty four-hour
average. Compliance is assured through combustion of natural gas only. ‘

d) Pursuant to 401 KAR 59:015, Section 6(1), 40 CFR 60.44b(a) and 401 KAR 51:017,
nitrogen oxides emissions shall not exceed 0.036 Ib/MMBtu based on a twenty four-hour
average. '

Testing Requirements:

a) Pursuant to 401 KAR 59:008, Section 2 and 401 KAR 59:015, Section 8 the permittee
shall conduct performance tests for NOx, CO, and PM/PM,q to demonstrate compliance
with the applicable emission standards within sixty (60) days after achieving the .
maximum production rate at which the affected facility will be operated, but not later
than 180 days after initial startup of such facility.

b) See Section D.

Specific Monitoring Requirements:

a) Pursuant to 401 KAR 52:020, Section 26, the permittee shall monitor the hours of fuel
combusted on a daily basis during each twelve (12) consecutive months.

b) Pursuant to 401 KAR 52:020, Section 26, to demonstrate continuing compliance ‘with
the BACT determination, monitoring of operations shall consist of fuel supplier
certification. The fuel supplier certification shall include the name of the natural gas
supplier, a statement of the natural gas heating value, weight percent sulfur and that the
natural gas complies with the specifications under the definition for natural gas in 40
CFR 60.40b.

c) Pursuant to 401 KAR 51:160, the permittee shall monitor the total NOx emissions
during each NOx control period as specified in 40 C.F.R. 96.70 to 96.76.

Specific Record Keeping Requirements:

a) Pursuant to 401 KAR 59:005, Section 3(4), the pérmittee of the indirect heat exchanger
shall maintain a file of all measurements and performance testing measurements required
by 401 KAR 59:005 recorded in a permanent form suitable for inspection.

b) Pursuant to 401 KAR 59:005, Section 3(2), the permittee of this unit shall maintain the
records of the occurrence and duration of any startup, shutdown, or malfunction in the
operation of the affected facility.

c¢) The permittee shall maintain the results of ail compliance tests.

d) The permittee shall maintain records of hours of operatioh and natural gas usage

during each twelve (12) consecutive months.
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'SECTION B -EMISSION POINTS, EMISSION UNITS, APPLICABLE
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e) Pursuant to 401 KAR 59:005, Section 3 (4), the permittee of the indirect heat

exchanger shall maintain a file of all measurements, including monthly natural gas usage.

The permittee shall maintain a file of the fuel supplier certification; and all other

information required by 401 KAR 59:005 recorded in a permanent form suitable for

inspection. The file shall be retained for at least five (5) years following the date of such
. measurements, maintenance, reports, and records.

6. Specific Reporting Requirements:

a) Pursuant to 401 KAR 60:005, Section 3(1)(d), the permittee shall follow the applicable
reporting requirements and recordkeeping requirements specified in 40 CFR 60.49b.

b) See Section F for further requirements.

7. Specific Control Eguipment Operating Conditions:

None.
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SECTION B -EMISSION POINTS, EMISSION UNITS, APPLICABLE
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Emissions Unit: 04 (04) - Unit 4 (Flare)
Déscrigtion:

Three continuous pilots rated at 490 SCF/hr natural gas for pilot flame
Construction commenced: expected 2009

Ap plicable Regulations;
401 KAR 63:015, Flares

| 401 KAR 51:017, Prevention of significant deterioration of air quality applicable to major
construction or modification commenced after September 22, 1982

1. Operating Limitations:

' a) Synthesis gas shall only be vented to the flare during periods of startup, shutdown and
malfunction of the thermal oxidizer. Emissions from the flare are not eligible for
relief with compliance under 401 KAR 50:055, as the normal operation of the flare
occurs during periods of startup, shutdown and malfunction of other process units.

b) Pursuant to 401 KAR 51:017, the permittee shall use good flare design consistent
with the requirements established in 40 CFR 63.11.

2.'  Emission Limitations:

a) Pursuant to 401 KAR 51:017, the flare shall be designed for and operated with no
visible emissions, except for periods not exceeding a total of 5 minutes during any 2
consecutive hours. .

b) Pursuant to 401 KAR 63:015, Section 3, the opacity of visible emissions the flare
.. listed above shall not exceed 20% for more than 3 minutes in any one day.

3, Testing Requirements:

The permittee shall perform Method 22 testing for visible emissions during any period of
flaring greater than one hour, for the duration of each syngas venting episode. The
permittee shall observe and record in a log the following information:

1. The total duration of visible emission incident;
2. The cause of the abnormal emissions; and
3. Any corrective actions taken.
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

4.

Specific Monitoring Requirements:

-

a) Pursuant to 401 KAR 52:020, Section 26, the flare shall be operated with a ﬂame
present at all times. The presence of a flare pilot flame shall be monitored using a
thermocouple or any other equivalent device to detect the presence of a flame.

b) See 3. Testing Requirements above.

Specific Recordkeeping Reguirementsi

.
a) Pursuant to 401 KAR 52:020, Section 26, the permittee shall maintain a log of the
dates and times of each Method 22 test and either the results of the test or reasons for not
performing a Method 22 test.

b) Pursuant to 401 KAR 52:020, Section 26, the permittee shall maintain a log of each
period of flaring, and the quality of synthesis gas being flared, i.e. combustion ready,
untreated or partially treated by the sulfur removal units and/or acid gas system.

Specific Reporting Requirements:

Pursuant to 401 KAR 52:020, Section 26, duration, amounts and quality of syflgas flared
shall be reported as required by Section F. of this permit.

Specific Control Equipment Operating Conditions:

a) Pursuant to 4OI KAR 51:017, Prevention of significant deterioration of air quallty,
the permittee shall comply with best available control technology with use of good
flare design.

b) Permittee shall demonstrate good flare design by complying with the requirements of
40 CFR 63.11, or by an alternative demonstration approved by the Division.
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

Enmiissions Unit 05 (05) Unit § (Acid Gas Removal and Thermal Oxidizer)

Deécription:

Production areas Acid Gas Removal System (AGR) and Tail Gas Treatment Unit will have a
thermal oxidizer (TO) as a control device

Thermal Oxidizer - tail gas treatment

Construction commenced: expected 2009

Agpl licable Regulations:
401 KAR 59:105, New Process Gas Streams commenced after June 6, 1979

401 KAR 51:017, Prevention of significant deterioration of air quality appllcable to major
construction or modification commenced after September 22, 1982

1. | Operating Limitations:

a) Pursuant to 401 KAR 51:017 and 401 KAR 50:055, Section 2(5), the permittee shall
operate the thermal oxidizer at all times the AGR systems is in operation.

b) The average combustion temperature of the Thermal Oxidizer (TO) shall not be
operated below 1100 degrees Fahrenheit, based on a one-hour average. Upon completion
of a performance test, the thermal oxidizer shall not be operated more than 28 degrees
Celsius (50 degrees Fahrenheit) below the average combustion temperature limit
established during the most recent performance test.

2. ©  Emission Limitations:

a) Pursuant to 401 KAR 59:105 Section 3, no person shall cause, suffer, allow or permit
the emission of hydrogen sulfide in a process gas stream to exceed ten (10) grains per 100
dscf (165 ppm by volume) at zero percent oxygen except that sources whose combined
process gas stream emission rate totals less than two (2) tons per day of hydrogen sulfide
shall either reduce such emissions by eighty-five (85) percent or control such emissions
such that hydrogen sulfide in the gas stream emitted into the ambient air does not exceed
ten (10) grains per 100 dscf (165 ppm by volume) at zero percent oxygen.

b) Pursuant.to 401 KAR 59:105, Section 4, no person shall cause, suffer, allow or permit
the emission of sulfur dioxide in a process gas stream to exceed 28.63 grains per 100 dscf
(250 ppm by volume) at zero percent oxygen except that sources whose combined
process gas stream emission rate totals Iess than four (4) tons per day of sulfur dioxide
shall reduce such emissions by eighty-five (85) percent.

c) Pursuant to 401 KAR 51:017, the emissions of SO; from the sulfur recovery unit shall
not exceed 100 ppm by volume (dry basis) at 0% oxygen on a three hour basis except
during startup, shutdown and malfunction.
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE
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3.

Testing Requirements:

a) Pursuant to 401 KAR 59:005, Section 2 the permittee shall conduct performance tests
for the inlet and outlet concentrations of H,S and SO, to demonstrate compliance with the
BACT -emission standards within sixty (60) days after achieving the maximum
production rate at which the affected facility will be operated, but not later than 180 days
after initial startup of such facility.

b) The permittee shall use the data collected during the performance test to calculate and
record the average combustion temperature. This average combustion temperature minus
28 degrees Celsius (50 degrees Fahrenhelt) shall become the minimum operating set
point of the thermal oxidizer.

Specific Monitoring Requirements:

a) In accordance with 401 KAR 52:020, Section 26, the permittee’ must monitor the
temperature in the firebox of the thermal oxidizer or immediately downstream of the

- firebox before any substantial heat exchange occurs. Compliance shall be demonstrated

by monitoring and recording the combustion temperature a minimum of recording the
measured value at least once every 15 minutes. The thermocouple shall have an accuracy
of the greater of 0.75 percent of the temperature measurement expressed in degrees
Celsius or + 2. 5°C

b) In accordance with 401 KAR 52:020, Section 26, the permittee must perform an
electronic calibration semi-annually (on a calendar year basis) of the
convertor/temperature readout device. Following the electronic calibration, a
thermocouple validation check must be conducted in which the readout device of a
second or redundant thermocouple must yield a reading within 30 degrees Fahrenheit of
each other. \

¢) In accordance with 401 KAR 52:020, Section 26, the permittee must conduct an
accuracy audit consisting of an electronic calibration of the convertor/temperature
readout device and validation of the thermocouple any time the thermocouple exceeds the
manufacturer’s specified maximum operating temperature range or install a new or lab
certified thermal couple.

d) In accordance with 401 KAR 52:020, Section 26, the permittee must at least monthly,
inspect components for mtegnty and electrical connections for continuity, oxidation, and
galvanic corrosion.

e) Pursuant to 401 KAR 51:017 and 40 CFR 75, to meet the monitoring requirement for
sulfur dioxide the permittee shall use a continuous emission monitor (CEM). The sulfur
dioxide CEM system shall be used as the indicator of continuous compliance with the
sulfur dioxide emission limits. The CEM may be installed either prior to the thermal
oxidizer or on the exhaust stack. Excluding startup and shutdown periods, if any 3-hour
rolling average exceeds the sulfur dioxide emission limitation, the permittee shall initiate
an investigation of the cause of the exceedance and complete necessary process/‘CEM
repairs or other corrective actions as soon as practicable.
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REGULATIONS, AND OPERATING CONDITIONS (CONTINUED) |

f) In accordance with 401 KAR 52:020, Sectlon 26, the permittee shall perform a
qualitative visual observation of the opacity of emissions from the thermal oxidizer on a
weekly basis and maintain a log of the observations. If visible emissions from the
thermal oxidizer are seen, the permittee shall determine the opacity of emissions by
Reference Method 9 and initiate an inspection of the thermal oxidizer and the entire
process making any necessary repairs. '

5.  Specific Recordkeeping Requirements:

a) In accordance with 401 KAR 52:020, Section 26, the permittee shall maintain records
of the following information for the thermal oxidizer:

i. The design and/or manufacturer’s specifications or equivalent document.
ii. The operational procedures and preventive maintenance records.
iii. The calibration records, thermocouple valxdatlon checks, and any subsequent
accuracy audits.
iv. Maintain a record (electronically or by strip chart) of the average combustion
chamber temperature limit established during the most recent performance test and all
relevant supporting data.
v. All periods (during periods of operations) during which the combustion chamber

, temperature of the thermal oxidizer is more than 28 degrees Celsius (50 degrees

' Fahrenheit) below the average combustion chamber temperature of the thermal
oxidizer during the most recent performance test which demonstrated compliance.
Each occurrence shall be considered a deviation from permit requirements.
vi. During all periods of operation( one hour rolling average) of the thermal oxidizer
in which the combustion chamber temperature of the thermal oxidizer is more than 28
degrees Celsius (50 degrees Fahrenheit) below the average combustion chamber
temperature of the thermal oxidizer during the most recent performance test which
demonstrated compliance, or other malfunction of the thermal oxidizer, a daily log of
the following information shall be kept:

, a. Whether any air emissions were visible from the facilities associated with

! the thermal oxidizer.

b. Whether visible emissions were normal for the process.

¢. The cause of the visible emissions. '

d. Corrective action(s) taken shall be recorded.

vii. For the purpose of calculation excess emissions, a control efficiency of 0% shall
be assumed for all periods the thermal oxidizer is receiving emissions during which
the combustion chamber temperature of the thermal oxidizer is more than 28 degrees
Celsius (50 degrees Fahrenheit) below the average combustion chamber temperature
of the thermal oxidizer during the most recent performance test.

b) In accordance with 401 KAR 52: 020 Sectlon 26, all records shall be retained at the
. source for a period of five years. '
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6.

Specific Reporting Requirements:

a) Pursuant to 401 KAR 59:005, Section 3(2), the permittee of this unit shall maintain the
records of the occurrence and duration of any startup, shutdown or malfunctlon in the
operation of the affected facility.

b) In accordance with 401 KAR 52:020, Section 26, the permittee shall maintain the
results of all compliance tests.

¢) In accordance with 401 KAR 52:020, Section 26, the permittee shall maintain records
of monthly natural gas usage, hours of operation and amount and type of waste gas
treated during each twelve (12) consecutive months.

Specific Control Equipment Operating Conditions:

a) Pursuant to 401 KAR 51:017, Prevention of significant deterioration of air quality, the
permittee shall comply with best available control technology with use of low ash/low
sulfur natural gas fuel and good flare design.

b) Pursuant to 401 KAR 51:017 and 401 KAR 50:055, Sections '1 and 2, any time the
Thermal Oxidizer is not in operation the permittee shall initiate a shutdown of the
gasifiers.

c) In accordance with 401 KAR 50:055, a thermocouple shall be used to continuously
monitor the temperature of the combustion chamber of the thermal oxidizer to ensure
proper combustion chamber operation. The thermocouple shall be calibrated annually.
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Elﬁissions Unit 11 (11) Unit 11 (Sulfur material handling)

Description:

Liquid sulfur from the Acid Gas Removal System (AGR)
Bulk loading of sulfur.
Construction commenced: expected 2009

)

AQE‘ licable Regulations:

401 KAR 51:017, Prevention of significant deterioration of air quality
401 KAR 63:020, Potentially Hazardous Matter or Toxic Substances.

1. . Operating Limitations:
' r
None
2. . Emission Limitations:

Pursuant to 401 KAR 51:017, the degassing of the molten sulfur and sulfur storage
facility for the sulfur recovery unit shall be vented back into the sulfur recovery unit or
the associated tail gas treatment unit. For tanker truck or railcar loading of liquid sulfur,
the loading rack shall include a vapor recovery system to return the displaced vapors to
either the sulfur storage tank or to the sulfur recovery unit. -

3. Testing Requirements:
None

4. Specific Monitoring Requirements:

None

5. Specific Record Keeping Requirements:

Pursuant to 401 KAR 52:020, Section 26, the permittée shall retain records of routine and
non-routine maintenance of the vapor recovery system.

6. ' Specific Reporting Requirements:

See Section F for further requirements.

7. = Specific Control Equipment Operating Conditions:

N

Pursuant to 401 KAR 51:017, Prevention of significant deterioration of air quality, the
permittee shall comply with best available control technology with the use of degassing
and vapor recovery. '



Permit Number: V-07-017 Page 23 0of 53

SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED)

Emissions Unit 06 (06) Unit 6 Coal Handling Operations (Coal crushing and processing
operations)

Description:

Equipment includes: Conveyor transfer-800tph (37), barge unloading-700tph (38), conveyor
transfer-800tph (K3), transfer house #1-800tph (THDC33), transfer house
#2-800tph (THDC34), coal reclaim-105tph (CRD35)

Control equipment: Baghouses, telescopic chutes, water spray

Operating rate: see above for specific tons/hour

Construction commenced: expected 2009

Applicable Regulations:

401 KAR 60:005, incorporating by reference 40 CFR 60, Subpart Y, Standards of performance
for coal preparation plants, for emissions units commenced after October 24, 1974, and

401 KAR 51:017, Prevention of significant detérioration of air quality

1. Operating Limitations:

None
2. Emission Limitations:

Pursuant to 401 KAR 60:005, Section 3(1) (ff) incorporating by reference 40 CFR 60
Subpart Y, 40 CFR 60.252, the permittee subject to the provisions of this regulation shall
not cause to be discharged into the atmosphere from any coal processing and conveying
equipment, coal storage system, or transfer and loading system processing coal, gases
which exhibit 20 percent opacity or greater.

3. Testing Requirements:

Pursuant to 401 KAR 60:005, Section 3(1)(ff) incorporating by reference, 40 CFR
60.254, EPA Reference Method 9 and the procedures in 40 CFR 60.11 shall be used to
determine opacity upon request by the Division.

4. Specific Monitoring Requirements:

In accordance with 401 KAR 52:020, Section 26, the permittee shall perform a
qualitative visual observation of the opacity of emissions from each stack on a weekly
basis and maintain a log of the observations. If visible emissions from any stack are seen,
the permittee shall determine the opacity of emissions by Reference Method 9 and initiate
an inspection of the control equipment making any necessary repairs.
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5.  Specific Record Keeping Requirements:

a) Pursinant to 401 KAR 52:020, Section 26, the permittee shall maintain the records of
amount of coal received and processed.

b) Pursuant to 401 KAR 52:020, Section 26, the permittee shall maintain the results of all
compliance tests. The permittee shall record each week, the date and time of each
observation and opacity of visible emissions monitoring. In case of exceedances, the
permittee must record the reason (if known) and the measures taken to minimize or
eliminate exceedances. '

6.  Specific Reporting Requirements:
See Section F for further requirements.

7. - Specific Control Equipment Operating Conditions:

a) The enclosure on the conveyors and transfer points, coal bunkers, and for the coal pile
reclaim shall be operated to maintain compliance with permitted emission limitations, in
accordance with manufacturer's specifications and/or standard operating practices.

b) Records regarding the maintenance of the control equipments shall be maintained.

c) Refer to General Conditions of the Permit, Section F, [401 KAR 50:055 Section 2(5)]
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Emissions Unit 07 (07) Unit 7 Coal Handling Operations

Description:

Dead coal storage pile-90, 000 tons (20a), coal stacker to long term storage pile-2.5 acres (20b)
Control equipment: Compaction, wet suppression
Construction commenced: expected 2009

Applicable Regulations:

401 KAR 63:010, Fugitive emissions is applicable to each affected facility which emits or may
emit fugitive emissions and is not elsewhere subject to an opacity standard within the
administrative regulations of the Division of Air Quality,

401 KAR 51:017, Prevention of significant deterioration of air quality

1. Operating Limitations:

a) Pursuant to 401 KAR 51:017 and 401 KAR 63:010, Section 3, reasonable precautions
shall be taken to prevent particulate matter from becoming airborne. Such reasonable
precautions shall include, as needed, but not be limited to the following:

1. Application and maintenance of asphalt, application of water, or suitable
chemicals on roads, material stockpiles, and other surfaces which can create
airborne dusts;

2. Operation of hoods, fans, and fabric filters to enclose and vent the handling of
dusty materials, or the use of water sprays or other measures to suppress the dust
emissions during handling; '

3. The maintenance of paved roadways.
4. The prompt removal of earth or other material from a paved street which earth

or other material has been transported thereto by trucking or other earth moving
equipment or erosion by water;

5. Installation and use of compaction or other measures to suppress the dust
emissions during handling.

b) Pursuant to 401 KAR 63:010, Section 3, discharge of visible fugitive dust emissions
beyond the property line is prohibited.
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c) No one shall allow earth or other material being transported by truck or earth moving
equipment to be deposited onto a paved street or roadway, pursuant to 401 KAR 63:010,
Section 4,

d) Pursuant to 401 KAR 51:017, the permittee shall apply compaction and water
suppression control methods as BACT.

2. Emission Limitations:
None

3. ' Testing Requirements:
‘ None
4. . Specific Monitoring Requirements:

a) Pursuant to 401 KAR 52:020, Section 26, the permittee shall perform a qualitative
visual observation on a weekly basis and maintain a log of the observatlons and
corrective actions.

b) See Section F.

{

5. ©  Specific Record Keeping Requirements:

a) Pursuant to 401 KAR 52:020, Section 26, records of the fossil fuels processed shall be
maintained.

b) Pursuant to 401 KAR 52:020, Section 26, annual records estimating the tonnage
hauled on plant roadways shall be maintained.

c) Pursuant to 401 KAR 52:020, Section 26, the permittee shall maintain a log of the
date, time and results of the monitoring required in Subsection 4 above.

6. Specific Reporting Requirements: ,

See Section F.

7.  Specific Control Equipment Operating Conditions:

a) Pursuant to 401 KAR 50:055, Section 5 and 401 KAR 51:017, the water spray,
compaction and other control measures shall be used to maintain compliance with
permitted applicable requirements, in accordance with standard operating practices.

b) Plarit roadways shall be paved and controlled with water to comply with 401 KAR
63:010. '
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¢) Pursuant to 401 KAR 59:055, Section 3(4), records regarding the maintenance of the
control equipment shall be maintained.

d) See Section E for further requirements.
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Emissions Unit: 08 (08) - Unit 8 Cooling Tower
Deécrigtion:

Ten cell cooling tower

Circulating Rate: 375,000 gallons/minute

Control equipment: high efficiency 0.0005% mist eliminators

Construction commenced: Expected Summer 2009

Applicable Regulations:

401 KAR 63:010, Fugitive emissions, and

401 KAR 51:017, Prevention of Significant Deterioration of Air Quality appllcable to major
constructlon or modification commenced after September 22, 1982,

1. ° Operating Limitations;

a) Pursuant to 401 KAR 63:010, Section 3, reasonable precautions shall be taken to
prevent particulate matter from becoming airborne.

b) Pursuant to 401 KAR 63:010, Section 3, discharge of visible fugitive dust emissions
beyond the property line is prohibited

c¢) Pursuant to 401 KAR 51:017, the cooling tower cnrculatmg water rate shall not exceed
375,000 gals/minute on a daily average. .

d) Pursuant to 401 KAR 51:017 the total dissolved solids (TDS) concentration in the
circulated cooling water shall not exceed a TDS concentration of 2,300 parts per million.

2. Emission Limitations:

a) Pursuant to 401 KAR 51:017, the cooling tower shall be equipped with high efficiency
drift eliminators that are designed to reduce drift to less than 0.0005 percent.
Verification

of drift loss shall be by manufacturer's guarantee.

; b) Pursuant to 401 KAR 63:010, Section 3, reasonable precautions shall be taken to
' ‘prevent particulate matter from becoming airborne.

' c) Pursuant to 401 KAR 51:017, the PM/PM;y BACT emission limit for the cooling
tower shall be 2.16 Ibs/hr.

3. Testing Requirements:

An initial performance test to verify drift percent achieved by the drift eliminator will be
conducted based on the Cooling Technology Institute (CTI) Acceptance Test Code
(ATC) # 140. Drift percentage shall be tested prior to permit renewal.
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4. Specific Monitoring Requirements:

a) Pursuant to 401 KAR 52:020, Section 26, the permittee shall monitor total dissolvéd
solids content of the circulating water on a weekly basis.

b) Pursuant to 401 KAR 52:020, Section 26, the permittee shall monitor the circulating
water rate on a daily basis. ,

s. Specific Recordkeeping Requirements:

a) Pursuant to 401 KAR 52:020, Section 26, the permittee shall maintain records.of the
manufacturer’s design of the Drift Eliminators.

b) Pursuant to 401 KAR 52:020, Section 26, the permlttee shall maintain records of the
daily amount of water circulated.

c) Pursuant to 401 KAR 52:020, Section 26, results of the TDS- monitoring required
above shall be recorded weekly.

d) Pursuant to 401 KAR 52:020, Section 26, the permittee shall, using the most recent
values for TDS and circulating water rate, calculate and record the emissions from the
cooling tower on a weekly basis.

6. Specific Reporting Requirements:

See Section F for further requirements.

7. Specific Control Equipment Operating Conditions:

a) Pursuant to 401 KAR 50:055, Section 5, the drift eliminators shall be maintained and
operated to ensure the emission units are in compliance with applicable requirements of
401 KAR 63:010 and in accordance with manufacturer’s specxﬁcatlons and/or standard
operating practices.

b) See Section E for further requirements.
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Emissions Unit: 09 (09) Unit 9 Emergency Fire Pump
Description:

Emergency fire pump, 2,4 MMBtu, industrial engine natural gas-fired
Construction commenced: Proposed Start-Up 2010

Applicable Regulations:

401 KAR 51: 017 Prevention of significant deterioration of air quality apphcable to major
construction or modification commenced after September 22, 1982

40 CFR 60, Subpart JJJJ, National Emission Standards for Stationary Spark Ignition Internal
Combustion Engines and National Emission Standards for Hazardous Air Pollutants for
Reciprocating Internal Combustion Engines; Proposed Rule pubhshed in the Federal Register on
June 12, 2006

1. '/ Operating Limitations:
i

a) The maximum operating time for the Emergency Fire Pump shall not exceed 500 hours
in any consecutive twelve months (PSD BACT limit on operating hours).

b) See Section D

2. . Emission Limitations:

Pursuant to 401 KAR 51:017 and the proposed revisions to NSPS Subpart JJJJ, owners
and operators of stationary SI natural gas and lean burn LPG engines with a maximum
engine power greater than 19 KW (25 HP), that are modified or reconstructed after June
12, 2006, must comply with the same emission standards as those specified in paragraph
(d) of 40 CFR 60 Subpart JJJJ except that such owners and operators must meet a
nitrogen oxides (NOX) emission standard of 3.0 grams per HP-hour (g/HP-hr), a carbon
monoxide (CO) emission standard of 4.0 g/HP-hr, and a non-methane hydrocarbons
(NMHC) emission standard of 1.0 g/HP-hr, where the date of manufacture of the engine
is:

(1) Prior to July 1, 2007, for non- emergency engines with a maximum engine power

greater than or equal to 500 HP,

(ii)Prior to January 1, 2009, for emergency engines.

3. - Testing Requirements:

a) Pursuant to 401 KAR 59:005, Section 2 the permittee shall demonstrate compliance
with the applicable emission standards within sixty (60) days after achieving the
maximum production rate at which the affected facility will be operated, but not later
than 180 days after initial startup of such facility.
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b) Pursuant to 40 CFR 60.4244, [per proposed revisions to NSPS Subpart JJJJ published
in the Federal Register on June 12, 2006] Owners and operators of stationary SI ICE who
conduct performance tests must follow the procedures in paragraphs (1) through (6).

(1) performance test must be conducted according to the requirements in flO CFR 60.8
and under the specific conditions that are specified by Table 2 to this subpart.

(2) You may not conduct performance tests during periods of startup, shutdown, or
malfunction, as specified in 40 CFR 60.8(c).

(3) You must conduct three separate test runs for each performance test, as specified
in 40 CFR 60.8(f). Each test run must last at least 1 hour.

(4) To determine compliance with the NOX mass per unit output emission limitation,
convert the concentration of NOX in the engine exhaust using the following equation:

ER =(Cd x1 912 x10-3 x Q x T) / (HP - hr) (Egq. 1)

Where:

ER = Emission rate of NOX in g/HP-hr.

Cd = Measured NOX concentration in parts
per million (ppm).

1.912 x 10-3 = Conversion constant for ppm
NOX to grams per standard cubic meter

at 25 degrees Celsius.

Q = Stack gas volumetric flow rate, in
standard cubic meter per hour.

T = Time of test run, in hours.

HP-hr = Brake work of the engine,
horsepower-hour (HP-hr).

(5) To determine compliance with the CO mass per unit output emission limitation,
convert the concentration of CO in the engine exhaust using the following equation:

ER = (Cd x1 164 x10-3 x Q x T) / (HP - hr) (Eg. 2)

Where: .
ER = Emission rate of CO in g/HP-hr.
Cd = Measured CO concentration in ppm.
1.164 x 10-3 = Conversion constant for ppm
CO to grams per standard cubic meter at
25 degrees Celsius.
Q = Stack gas volumetric flow rate, in
standard cubic meters per hour.

" T = Time of test run, in hours.
HP-hr = Brake work of the engine, in HP-hr.
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(6) To determine compliance with the NMHC mass per unit output emission
limitation, convert the concentration of NMHC in the engine exhaust using the
following equation:

ER = (Cd x1 832 x10-3 x Q x.T) / (HP - hr) (Eq. 3)

Where:
ER = Emission rate of NMHC in g/HP-hr.
Cd = NMHC concentration measured as
propane in ppm.

. 1.832 x 10-3 = Conversion constant for ppm
NMHC measured as propane, to grams
per standard cubic meter at 25 degrees
Celsius.
Q = Stack gas volumetric flow rate, in
standard cubic meters per hour.
T = Time of test run, in hours.
HP-hr = Brake work of the engine, in HP-hr.

4. Specific Monitoring Requirements:

a) In accordance with 401 KAR 52:020, Section 26, the permittee shall monitor the
monthly fuel usage, the average monthly fuel heat content, and the monthly hours of
operation.

b) Pursuant to 40 CFR 60.4237 the permittee of an emergency stationary SI internal
combustion engine must install a non-resettable hour meter prior to startup of the engine.

5. Specific Recordkeeping Requirements:

a) In accordance with 401 KAR 52:020, Section 26, the permittee shall maintain récords
' - of monthly fuel used, monthly average fuel heat content, and monthly hours of operation
of the emergency fire pump.

b) Pursuant to 40 CFR 60.4245(a) owners and operators of all stationary SI ICE must
keep records of the information in paragraphs (1) through (4).

(1) All notifications submitted to comply with this subpart and all documentation
supporting any notification.

(2) Maintenance conducted on the engine. :

(3) If the stationary SI internal combustion engine is a certified engine,
documentation from the manufacturer that the engine is certified to meet the emission
standards and information as required in 40 CFR parts 90 and 1048.

(4) If the stationary SI internal combustion engine is not a certified engine,
documentation that the engine meets the emission standards.
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¢) Pursuant to 40 CFR 60.4245(b) the permittee of stationary SI emergency ICE must
keep records of the hours of operation of the engine that is recorded through the non-
resettable hour meter. The permittee must document how many hours are spent for
emergency operation, including what classified the operation as emergency and how
many hours are spent for non-emergency operation.

6. Specific Reporting Requirements:

a) Pursuant to 40 CFR 60.4245(c) owners and operators of stationary SI ICE greater than
or equal to 500 HP that have not been certified by an engine manufacturer to meet the
emission standards in 40 CFR 60.4231 must submit an initial notification as required in
40 CFR 60.7(a)(1). The notification must include the information in paragraphs (1)
through (5).

(1) Name and address of the owner or operator;

(2) The address of the affected source;

(3) Engine information including make, model, engine family, serial
number, model year, maximum engine power, and engine displacement;
(4) Emission control equipment; and

(5) Fuel used.

b) Pursuant to 40 CFR 60.4245(d) owners and operators of stationary SI ICE that have
. not been certified by an engine manufacturer to meet the emission standards in 40 CFR

60.4231 must submit a copy of each performance test as conducted in 40 CFR 60.4244
within 30 days after the test has been completed.

7. Specific Control Equipment Operating Conditions:

None
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Emiissions Unit: 10 (10) } Plant Roadways [Emissions Units: HRP]

Description:
Paved and unpaved roadways
Construction commenced: Proposed Start-Up 2008

Applicable Regulations:

401 KAR 63:010, Fugitive emissions is applicable to each affected facility which emits or may -
emit fugitive emissions and is not elsewhere subject to an opacity standard within the
, administrative regulations of the Division of Air Quality.

401 KAR 51:017, Prevention of significant deterioration of air quahty applicable to major
construction or modification commenced after September 22, 1982

1. ©  Operating Limitations:

a) Pursuant to 401 KAR 63:010, Section 3, reasonable precautions shall be.taken to
prevent particulate matter from becoming airborne. Such reasonable precautions shall
include, when applicable, but not be limited to the following:

1. application and maintenance of asphalt, application of water, or suitable chemicals
on roads, material stockpiles, and other surfaces which can create airborne dusts;

2. the maintenance of paved roadways in a clean condition;

3. the prompt removal of earth or other material from a paved street which earth or
other material has been transported thereto by trucking or other earth moving
equipment or erosion by water.

b) Pursuant to 401 KAR 63:010, Section 3, discharge of visible fugitive dust emissions
beyond the property line is prohibited.

c¢) No one shall allow earth or other material being transported by truck or earth moving
equipment to be deposited onto a paved street or roadway, pursuant to 401 KAR 63:010,
Section 4.

2. - Emission Limitations:
None -

3. ' Testing Requirements:
None
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4, Specific Monitoring Requirements:
See Section F.

5. Specific Record Keeping Requirements:

Records of the tonnage of materials hauled shall be maintained for emissions inventory
purposes.

6. Specific Reporting Requirements:

See Section F.

7. Specific Control Eguipment Operating Conditions:

a) All control measures shall be in place, properly maintained, and in operation to
maintain compliance with the permitted emission limitations, and in accordance with
standard operating procedures. (401 KAR 51:017 and 401 KAR 50:055)

b) See Section E for further requirements.
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The following listed activities have been determined to be insignificant activities for this source
pursuant to 401 KAR 52:020, Section 6. While these activities are designated as insignificant
the permittee must comply with the applicable regulation and some minimal level of monitoring
may be necessary. Process and emission control equipment at each insignificant activity subject
to a general applicable regulation shall be inspected monthly and qualitative visible emission
evaluation made. The results of the inspections and observations shall be recorded in a log,
noting color, duration, density (heavy or light), cause and any conservative actions taken for any

abnormal visible emissions. -
| Description
Cojld Solvent Parts Cleaners
10,000 Gallon Diesel Fuel Storage Tank
2-20;000 Gallon Miscellaneous Tanks
Méintenance Activities
Déad Coal Storage Pile
 Slag Landfill
Misc. Storage Tanks

Ammonia Storage Tanks

Generally Applicable Regulation
401 KAR 59:0158

None
None
None
401 KAR 63:010
401 KAR 63:010
401 KAR 68:150

401 KAR 68:150
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1.

As required by Section 1b of the Cabinet Provisions and Procedures for Issuing Title V

Permits incorpbrated by reference in 401 KAR 52:020, Section 26; compliance with
annual emissions and processing limitations contained in this permit, shall be based on
emissions and processing rates for any twelve (12) consecutive months.

Particulate matter (PM/PM,o/PM, ), sulfur dioxide (SO,), nitrogen oxides (NOx), carbon
monoxide (CO), mercury (Hg) and sulfuric acid mist (H,SO4) emissions, measured by
applicable reference methods, or an equivalent or alternative method specified in 40
C.F.R. Chapter I, or by a test method specified in the state implementation plan shall not
exceed the respective limitations specified herein,

Emission Units 01 and 02 shall be performance tested initially for compliance with the
emission standards for PM/PM,, (filterable and total); sulfur dioxide (SO,); nitrogen
oxides (NOy); carbon monoxide (CO), mercury; and H,SO4 by applicable reference
methods, or by equivalent or alternative test methods specified in this permit or approved
by the cabinet (and U.S.EPA, if required).

Emission Units 01 and 02 shall be performance tested biannually (once every 24 months)
for compliance with the emission standards for PM/PM), (filterable and total); mercury
and H,SO, by applicable reference methods, or by equivalent or alternative test methods
specified in this permit or approved by the cabinet (and U.S.EPA, if required).

Emission Unit 01 or 02 shall be performance tested using Method 26A or by equivalent
or alternative test methods approved by the cabinet to determine emissions of HCL
Results shall be used to confirm that emissions of Hazardous Air Pollutants are below 10
tons per a single HAP and 25 tons per combined HAPs in a year. This testing will
confirm that the requirements in 40 CFR 63 do not apply.

Emission Units 03 (Auxiliary Boiler) shall be performance tested initially for compliance
with the emission standards for PM/PM|, (filterable); nitrogen oxides (NOy); and carbon
monoxide (CO), by applicable reference methods, or by equivalent or alternative test
methods specified in this permit or approved by the cabinet (and U.S.EPA, if required).

The maximum operating time for Emission Units 03 (Auxiliary Boiler) and emergency
fire pump shall not exceed 500 hours each in any consecutive twelve months (401 KAR
51:017).

After the initial compliance test for Units 01 and 02, and CEMS certification as stated in
401 KAR 50:055, continuing compliance with the emission standards shall be determined
by continuous monitoring systems for NOx, CO, Hg, and SO,.
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Pursuant to 401 KAR 50:055, Section 2(5), at all times, including periods of startup, shutdown
and malfunction, owners and operators shall, to the extent practicable, maintain and operate any
affected facility including associated air pollution control equipment in a manner consistent with
good air pollution control practice for minimizing emissions. Determination of whether
acceptable operating and maintenance procedures are being used will be based on information
available to the Division which may include, but is not limited to, monitoring results, opacity
observations, review of operating and maintenance procedures, and inspection of the source,
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SECTION F - MONITORING, RECORDKEEPING, AND REPORTING
REQUIREMENTS

Pursuant to Section 1b (IV)1 of the Cabinet Provisions and Procedures for Issuing Title V
Permits - incorporated by reference in 401 KAR 52:020, Section 26, when continuing
compliance is demonstrated by periodic testing or instrumental monitoring, the permittee
shall compile records of required monitoring information that include:

Date, place as defined in this permit, and time of samplmg or measurements;

.- Analyses performance dates;

Company or entity that performed analyses;

Analytical techniques or methods used;

Analyses results; and

Operating conditions during time of sampling or measurement.

mo o o

2. Records of all required monitoring data and support information, including calibrations,
maintenance records, and original strip chart recordings, and copies of all reports required by
the Division of Air Quality, shall be retained by the permittee for a period of five years and
shall be made available for inspection upon request by any duly authorized representative of
the Division of Air Quality [Sections 1b(IV) 2 and 1a(8) of the Cabinet Provisions and
Procedures for Issuing Title V Permits incorporated by reference in 401 KAR 52:020,
Section 26].

3. In accordance with the requirements of 401 KAR 52:020 Section 3(1)h the permittee shall
allow authorized representatives of the Cabinet to perform the following during reasonable

times:
a. Enter upon the premises to inspect any facility, equipment (including air pollution
control equipment), practice, or operation;
b. To access and copy any records required by the permit:
c. Sample or monitor, at reasonable times, substances or parameters to assure

compliance with the permit or any applicable requirements.
Reasonable times are defined as during all hours of operation, during normal office
hours; or during an emergency.

4. No person shall obstruct, hamper, or interfere with any Cabinet employee or authorized
representative while in the process of carrying out official duties. Refusal of entry or access
may constitute grounds for permit revocation and assessment of civil penalties.

S. Summary reports of any monitoring required by this permit shall be submitted to the
Regional Office listed on the front of this permit at least every six (6) months during the life
of this permit, unless otherwise stated in this permit. For emission units that were still under
construction or which had not commenced operation at the end of the 6-month period covered
by the report and are subject to monitoring requirements in this permit, -the report shall indicate
that no monitoring was performed during the previous six months because the emission unit was
not in operation [Section 1b (V )1 of the Cabinet Provisions and Procedures for Issuing Title
V Permits incorporated by reference in 401 KAR 52:020, Section 26]. '
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SECTION F - MONITORING, RECORDKEEPING, AND REPORTING
REQUIREMENTS (CONTINUED)

6. The semi-annual reports are due by January 30th and July 30th of each year. All reports shall
‘be certified by a responsible official pursuant to 401 KAR 52:020 Section 23. If continuous
‘emission and opacity monitors are required by regulation or this permit, data shall be

reported in accordance with the requirements of 401 KAR 59:005, General Provisions,
‘Section 3(3). All deviations from permit requirements shall be clearly identified in the
reports.

7. 'In accordance with the provisions of 401 KAR 50:055, Section 1 the permittee shall notify
:the Regional Office listed on the front of this permit conceming startups, shutdowns, or
.malfunctions as follows:

a. When emissions during any planned shutdowns and ensuing startups will exceed
the standards, notification shall be made no later than three (3) days before the
planned shutdown, or immediately following the decision to shut down, if the
shutdown is due to events which could not have been foreseen three (3) days
before the shutdown,

b. When emissions due to malfunctions, unplanned shutdowns and ensuing startups
are or may be in excess of the standards, notification shall be made as promptly as
possible by telephone (or other electronic media) and shall be submitted in writing
upon request. " .

8. 'The permittee shall report emission related exceedances from permit requirements including
those attributed to upset conditions (other than emission exceedances covered by Section F.7.
‘above) to the Regional Office listed.on the front of this permit within 30 days. Deviations
from permit requirements, including those previously reported under F.7 above, shall be
‘included in the semiannual report required by F.6 [Section 1b (V) 3, 4. of the Cabinet
‘Provisions and Procedures for Issuing Title V Permits incorporated by reference in 401 KAR
'52:020, Section 26].

9. Pursuant to 401 KAR 52:020, Permits, Section 21, the permittee shall annually certify
compliance with the terms and conditions contained in this permit, by completing and
‘returning a Compliance Certification Form (DEP 7007CC) (or an alternative approved by the
regional office) to the Regional Office listed on the front of this permit and the U.S. EPA in
-accordance with the following requirements:

a. Identification of the term or condition;

b Compliance status of each term or condition of the permit;

c. Whether compliance was continuous or intermittent;

d - The method used for determining the compliance status for the source, currently

and over the reportmg period.

e. For an emissions unit that was still under construction or which has not commenced
operation at the end of the 12-month period covered by the annual compliance
certification, the permittee shall indicate that the unit is under construction and that
compliance with any applicable requirements will be demonstrated within the
timeframes specified in the permit.
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SECTION F - MONITORING, RECORDKEEPING, AND REPORTING
REQUIREMENTS (CONTINUED)

f. The certification shall be postmarked by January 30th of each year. Annual
compliance certifications shall be mailed to the following addresses:

Division of Air Quality U.S. EPA Region 4

- Owensboro Regional Office Air Enforcement Branch .
3032 Alvey Park Drive Atlanta Federal Center
Suite 700 61 Forsyth St.
Owensboro, KY 42303 Atlanta, GA 30303-8960
Division of Air Quality
Central Files
803 Schenkel Lane
Frankfort, KY 40601

10. In accordance with 401 KAR 52:020, Section 22, the permittee shall provide the Division
with all information necessary to determine its subject emissions within thirty (30) days of
the date the KYEIS emission survey is mailed to the permittee.

11. Results of performance test(s) required by the permit shall be submitted to the Division by
the source or its representative within forty-five days or sooner if required by an applicable
,standard, after the completion of the fieldwork.
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SECTION G - GENERAL PROVISIONS

(a)
1.

General Compliance Requirements

The permittee shall comply with all conditions of this permit. Noncompliance shall be a
violation of 401 KAR 52:020 and of the Clean Air Act and is grounds for enforcement
action including but not limited to termination, revocation and reissuance, revision or
denial of a permit [Section 1a, 3 of the Cabinet Provisions and Procedures for Issuing
Title V Permits incorporated by reference in 401 KAR 52:020 Section 26].

The filing of a request by the permittee for any permit revision, revocation, reissuance, or
termination, or of a notification of a planned change or anticipated noncompliance, shall
not stay any permit condition [Section la, 6 of the Cabinet Provisions and Procedures
Jor Issuing Title V Permits incorporated by reference in 401 KAR 52:020, Section 26].

This permlt may be revised, revoked, reopened and relssued or terminated for cause in
accordance with 401 KAR 52:020, Section 19. The permit will be reopened for cause
and revised accordingly under the following circumstances:

a. If additional applicable requirements become applicable to the source and the
remaining permit term is three (3) years or longer. In this case, the reopening
shall be completed no later than eighteen (18) months after promulgation of the
applicable requirement. A reopening shall not be required if compliance with the
applicable requirement is not required until after the date on which the permit is
due to expire, unless this permit or any of its terms and conditions have been
extended pursuant to 401 KAR 52:020, Section 12;

b.- The Cabinet or the U. S. EPA determines that the permit must be revised or
revoked to assure compliance with the applicable requirements;

c. The Cabinet or the U. S. EPA determines that the permit contains a material

mistake or that inaccurate statements were made in estabhshmg the emissions
standards or other terms or conditions of the permit;

d. If any additional applicable requirements of the Acid Rain Program become
applicable to the source.

Proceedings to reopen and reissue a permit shall follow the same procedures as apply to
initial permit issuance and shall affect only those parts of the permit for which cause to
reopen exists. Reopenings shall be made as expeditiously as practicable. Reopenings
shall not be initiated before a notice of intent to reopen is provided to the source by the
Division, at least thirty (30) days in advance of the date the permit is to be reopened,
except that the Division may provide a shorter time period in the case of an emergency.

The permittee shall furnish information upon request of the Cabinet to determine if cause
exists for modifying, revoking and reissuing, or terminating the permit; or to determine
compliance with the conditions of this permit [Section 1a, 7,8 of the Cabinet Provisions

and Procedures for Issuing Title V Permits incorporated by reference in 401 KAR
52:020, Sectlon 26}.

The permittee, upon becoming aware that any relevant facts were omitted or incorrect
information was submitted in the permit application, shall promptly submit such facts or
corrected information to the permitting authority [401 KAR 52:020, Section 7(1)].
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SECTION G - GENERAL PROVISIONS (CONTINUED)

6.

10.

11.

12.

13.

14.

15.

Any condition or portion of this permit which becomes suspended or is ruled invalid as a

- result of any legal or other action shall not invalidate any other portion or condition of

this permit [Section la, 14 of the Cabinet Provisions and Procedures for Issuing Title V
Permits incorporated by reference in 401 KAR 52:020, Section 26].

The permittee shall not use as a defense in an enforcement action the contention that it
would have been necessary to halt or reduce the permitted activity in order to maintain
compliance [Section la, 4 of the Cabinet Provisions and Procedures for Issuing Title V
Permits incorporated by reference in 401 KAR 52:020, Section 26].

Except for requirements identified in this permit as state-origin requirements, all terms
and conditions shall be enforceable by the United States Environmental Protection
Agency- and citizens.[Section la, 15 of the Cabinet Provisions and Procedures for
Issuing Title V Permits incorporated by reference in 401 KAR 52:020, Section 26].

This permit shall be subject to suspension if the permittee fails to pay all emissions fees
within 90 days after the date of notice as specified in 401 KAR 50:038, Section 3(6)
[Section 1a, 10 of the Cabinet Provisions and Procedures for Issuing Title V Permits
incorporated by reference in 401 KAR 52:020, Section 26].

Nothing in this permit shall alter or affect the liability of the permittee for any violation
of applicable requirements prior to or at the time of permit issuance [401 KAR 52:020,
‘Section 11(3)(b)].

This permit does not convey property rights or exclusive privileges [Section 1a, 9 of the
Cabinet Provisions and Procedures for Issuing Title V Permits incorporated by reference
in 401 KAR 52:020, Section 26].

Issuance of this permit does not relieve the permittee from the responsibility of obtaining
any other permits, licenses, or approvals required by the Kentucky Cabinet for
Environmental and Public Protection or any other federal, state, or local agency.

Nothing in this permit shall alter or affect the aﬁthority of U.S. EPA to obtain information
pursuant to Federal Statute 42 USC 7414, Inspectlons monitoring, and entry [401 KAR
52:020, Section 11(3)(d)].

Nothing in this permit shall alter or affect the authority of U.S. EPA to impose
emergency orders pursuant to Federal Statute 42 USC 7603, Emergency orders [401
KAR 52:020, Section 11(3)(a)]

This permit consolidates the authority of any prevxously issued PSD NSR, or Synthetic
Minor source preconstruction permit terms and conditions for various emission units and
incorporates all requirements of those existing permits into one single permit for this
source. ,
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SECTION G - GENERAL PROVISIONS (CONTINUED)

16.

17.

(b)

©

Pursuant to 401 KAR 52:020, Section 11, a permit shield shall not protect the permittee
from enforcement actions for violating an applicable requirement prior to or at the time of
issuance. Compliance with the conditions of a permit shall be considered compliance
with:

a. Applicable requirements that are included and specifically identified in the permit
and
b. Non-applicable requirements expressly identified in this permit.

Pursuant to 401 KAR 50:045, Section 2, a source required to conduct a performance test
shall submit a completed Compliance Test Protocol form, DEP form 6028, or a test
protocol a source has developed for submission to other regulatory agencies, in a format
approved by the cabinet, to the Division's Frankfort Central Office a minimum of sixty
(60) days prior to the scheduled test date: Pursuant to 401 KAR 50:045, Section 7, the
Division shall be notified of the actual test date at least Thirty (30) days prior to the test.

Permit Expiration and Reapplication Reguiréments

This permit shall remain in effect for a fixed term of five (5) years following the original
date of issue. Permit expiration shall terminate the source's right to operate unless a
timely and complete renewal application has been submitted to the Division at least six
months prior to the expiration date of the permit. Upon a timely and complete submittal,
the authorization to operate within the terms and conditions of this permit, including any
permit shield, shall remain in effect beyond the expiration date, until the renewal permit
is issued or denied by the Division [401 KAR 52:020, Section 12].

The authority to operate granted shall cease to apply if the source fails to submit
additional information requested by the Division after the completeness determination -
has been made on any application, by whatever deadline the Division sets [401 KAR
52:020 Section 8(2)]. '

Permit Revisions

A minor permit revision procedure may be used for permit revisions involving the use of
economic incentive, marketable permit, emission trading, and other similar approaches,
to the extent that these minor permit revision procedures are explicitly provided for in the
SIP or in applicable requirements and meet the relevant requirements of 401 KAR
52:020, Section 14(2).

This permit is not transferable by the permittee. Future owners and operators shall obtain
a new permit from the Division of Air Quality. The new permit may be processed as an
administrative amendment if no other change in this permit is necessary, and provided
that a written agreement containing a specific date for transfer of permit responsibility
coverage and liability between the current and new permittee has been submitted to the
permitting authority within ten (10) days following the transfer.
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SECTION G - GENERAL PROVISIONS (CONTINUED)

@

Construction, Start-Up, and Initial Compliance Demonstration Requirements

Pursuant to a duly submitted application the Kentucky Division of Air Quality hereby
authorizes the construction of the equipment described herein, Emissions Units 01
through 11 in accordance with the terms and conditions of this permit.

Construction of any process and/or air pollution control equipment authorized by this
permit shall be conducted and completed only in compliance with the conditions of this
permit. - :

Within thirty (30) days following commencement of construction and within fifteen (15)
days following start-up and attainment of the maximum production rate specified in the
permit application, or within fifteen (15) days following the issuance date of this permit,
whichever is later, the permittee shall furnish to the Regional Office listed on the front of
this permit in writing, with a copy to the Division's Frankfort Central Office, notification

of the following:

a. The date when construction commenced

b. The date of start-up of the affected facilities listed in this permit

c. The date when the maximum productlon rate specified in the permit application

was achieved.

Pursuant to 401 KAR 52:020, Section 3(2), unless construction is comimenced within
eighteen (18) months after the permit is issued, or begins but is discontinued for a period
of eighteen (18) months or is not completed within a reasonable timeframe then the
construction and operating authority granted by this permit for those affected facilities for
which construction was not completed shall immediately become invalid. Upon written
request, the Cabinet may extend these time periods if the source shows good cause.

For those affected facilities for which construction is authorized by this permit, a source
shall be allowed to construct with the proposed permit. .Operational or final permit
approval is not granted by this permit until compliance with the applicable standards
specified herein has been demonstrated pursuant to 401 KAR 50:055. If compliance is

‘not demonstrated within the prescribed timeframe provided in 401 KAR 50:055, the

source shall operate thereafter only for the purpose of demonstrating compliance, unless
otherwise authorized by Section I of this permit or order of the Cabinet.

This permit shall allow time for the initial start-up, operation, and compliance
demonstration of the affected facilities listed herein. However, within sixty (60) days
after achieving the maximum production rate at which the affected facilities will be
operated but not later than 180 days after initial start-up of such facilities, the permittee

~ shall conduct a performance demonstration or test on the affected facilities in accordance

with 401 KAR 50:055, General compliance requirements. These performance tests must
also be conducted in accordance with General Provisions G(d)7 of this permit and the
permittee must furnish to the Division of Air Quality's Frankfort Central Office a written
report of the results of such performance test
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SECTION G - GENERAL PROVISIONS (CONTINUED) .

6.

©

Terms and conditions in this permit established pursuant to the construction authority of
401 KAR 51:017 or 401 KAR 51:052 shall not expire.

Pursuant to 401 KAR 50:045 Section 5 in order to demonstrate that a source is capable of
complying with a standard at all times, a performance test shall be conducted under
normal conditions that are representative of the source’s operations and create the highest
rate of emissions. If [When] the maximum production rate represents a source’s highest
emissions rate and a performance test is conducted at less than the maximum production
rate, a source shall be limited to a production rate of no greater than 110 percent of the
average production rate during the performance tests. If and when the facility is capable
of operation at the rate specified in the application, the source may retest to demonstrate
compliance at the new production rate. The Division of Air Quality may waive these
requirement on a case-by-case basis if the source demonstrates to the Division's
satisfaction that the source is in compliance with all applicable requirements.

Acid Rain Program Requirements

If an applicable requirement of Federal Statute 42 USC 7401 through 7671q (the Clean
Air Act) is more stringent than an applicable requirement promulgated pursuant to
Federal Statute 42 USC 7651 through 76510 (Title IV of the Act), both provisions shall
apply, and both shall be state and federally enforceable.

The source shall comply with all requirements and conditions of the Title IV, Acid Rain
Permits issued for this source. The source shall also comply with all requirements of any
revised or future acid rain permit(s) issued to this source.
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SECTION G - GENERAL PROVISIONS (CONTINUED)

®
1.

(&

Emergency Provisions

Pursuant to 401 KAR 52:020 Section 24(1), an emergency shall constitute an affirmative
defense to an action brought for the noncompliance with the technology-based emission
limitations if the permittee demonstrates through properly signed contemporaneous
operating logs or relevant evidence that:

a. An emergency occurred and the permlttee can’ 1dent1fy the cause of the
emergency;

b. The permitted facility was at the time being properly operated;

c. During an emergency, the permittee took all reasonable steps to minimize levels
of emissions that exceeded the emissions standards or other requirements in the
permit; and

d. Pursuant to 401 KAR 52:020, 401 KAR 50:055, and KRS 224.01-400, the
permittee notified the Division as promptly as possible and submitted written
notice of the emergency to the Division when emission limitations were exceeded
due to an emergency. The notice shall include a description of the emergency,
steps taken to mitigate emissions, and corrective actions taken.

e. This requirement does not relieve the source of other local, state or federal
-notification requirements.

Emergency conditions listed in General Condition (f)1 above are in addition to any
emergency or upset provision(s) contained in an applicable requirement [401 KAR
52:020, Section 24(3)]. ’

In an enforcement proceeding, the permittee seeking to establish the occurrence of an
emergency shall have the burden of proof [401 KAR 52:020, Section 24(2)].

Risk Management Provisions

The permittee shall comply with all applicable requirements of 401 KAR Chapter 68,
Chemical Accident Prevention, which incorporates by reference 40 CFR Part 68, Risk
Management Plan provisions. If required, the permittee shall comply with the Risk
Management Program and submit a Risk Management Plan to:

RMP Reporting Center
P.O. Box 1515
Lanham-Seabrook, MD 20703-1515.

If requested, submit additional relevant information to the Division or the U.S. EPA.
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SECTION G - GENERAL PROVISIONS (CONTINUED)

(h)
1.

Ozone depleting substances

The permittee shall comply with the standards for recycling and emissions reduction
pursuant to 40 CFR 82, Subpart F, except as provided for Motor Vehicle Air
Conditioners (MVACs) in Subpart B:

a.

b.

Persons opening appliances for maintenance, service, repair, or disposal shall
comply with the required practices contained in 40 CFR 82.156.

Equipment used during the maintenance, service, repair, or disposal of appliances
shall comply with the standards for recycling and recovery equipment contained
in 40 CFR 82.158. -

Persons performing maintenance, service, repair, or disposal of appliances shall
be certified by an approved technician certification program pursuant to 40 CFR
82.161.

Persons disposing of small appliances, MVACs, and MVAC-like appliances (as
defined at 40 CFR 82.152) shall comply with the recordkeeping requirements
pursuant to 40 CFR 82.166

Persons owning commercial or industrial process refrigeration equipment shall
comply with the leak repair requirements pursuant to 40 CFR 82.156.
Owners/operators of appliances normally containing 50 or more pounds of
refrigerant shall keep records of refrigerant purchased and added to such
appliances pursuant to 40 CFR 82.166.

If the permittee performs service on motor (fleet) vehicle air conditioners containing
ozone-depleting substances, the source shall comply with all applicable requirements as
specified in 40 CFR 82, Subpart B, Servicing of Motor Vehicle Air Conditioners.
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SECTION H - ALTERNATE OPERATING SCENARIOS
Not Applicable

SECTION I - COMPLIANCE SCHEDULE

Not Applicable
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SECTION J - ACID RAIN

TITLE IV PHASE 11 ACID RAIN

ACID RAIN PERMIT CONTENTS

1)
2)

3)
, Y

5)

Statement of Basis

SO, allowances allocated under this permlt and NOx requirements for each
affected unit.

Comments, notes and justifications regarding permit decisions and changes made
to the permit application forms during the review process, and any additional
requirements or conditions,

The permit application submitted for this source. The owners and operators of the
source must comply with the standard requirements and special provisions set
forth in the Phase II Application and the Phase II NOx Compliance Plan.

Summary of Actions

e Statement of Basis:

Statutory and Regulatory Authorities: In accordance with KRS 224.10-100 and Titles IV and
V of the Clean Air Act, the Kentucky Environmental and Public Protection Cabinet, Division of
Air Quality issues this permit pursuant to 401 KAR 52:020, Permits, 401 KAR 52 060, Acid
Ram Permit, and Federal Regulation 40 CFR 76.
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PERMIT (Conditions)

Plant Name: Cash Creek Generation Station

Affected Unit: 01 — HRSG-1, 02 - HRSG-2

1. SO; Allowance Allocations and NO, Requirements for the affected unit:

SOj Allowances Year |
2006 2007 2008 2009 2010
Tables 2, 3 or 4 of | 0* 0* 0* ‘ 0* 0*
40 CFR Part 73

NO; Requirements

NOy Limits . N/A**

*  For newly constructed units, there are no SO2 allowances per USEPA Acid Rain

Program

**  These units currently do not have applicable NO, limits set by 40 CFR, part 76.

Limits will be set by 40 CFR 76 upon construction.
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‘ PERMIT (Conditions)

2. Comments, Notes, and Justifications:

The two (2) Integrated Combined Cycle Combustion Turbines with heat recovery steam
generators, units 01 and 02 will be constructed after the SO, allocation date; therefore

these units will have no SO, allowances allocated by U.S. EPA and must obtain
allowances. :

The two (2) Combined Cycle Combustion Turbines, units 01 and 02 do not have
applicable NO; limits set by 40 CFR part 76.

3. Permit Application:

The Phase II Permit Application is a part of this permit and the source must comply with
the standard requirements and special provisions set forth in the Phase II Application.

4. ‘Summary of Actions:

Draft Title V with Acid Rain Permit was advertised for public comments.

Present Action:

Proposed Title V permit being issued with the Title IV permit.
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SECTION K- NOx BUDGET

Statement of Basis

Statutory and Regulatory Authorities: In accordance with KRS 224.10-100, the Kentucky
Environmental and Public Protection Cabinet issues this permit pursuant to 401 KAR 52:020
Title V permits, 401 KAR 51:210, CAIR NOx Annual Trading Program and 401 KAR 51:220,
CAIR NOx Ozone Trading Program.

NOx Budget Permit Application, Form DEP 7007EE

The CAIR Permit application for these electrical generating units was submitted to the Division
and received on May 4, 2006. Requirements contained in that application are hereby
incorporated into and made part of this CAIR Permit. Pursuant to 401 KAR 52:020, Section 3,
the source shall operate in compliance with those requirements.

Comments, notes, justifications regarding permit decisions and changes made to the permit
application forms during the review process, and any additional requirements or
conditions. . ‘

Affected units are two (2) combined cycle combustion turbine rated 2114 MMBtu/hour and one
278.8 mmBtwhr auxiliary boiler. Each combustion turbine unit has a capacity to generate 25
megawatts or more of electricity, which is offered for sale. 'The combustion' turbine units use
syngas from coal and natural gas as a fuel source, and are used as electric generating units. The
auxiliary boiler has a capacity greater than the 250 MMBtu/hour, thus 401 KAR 51:220 is
applicable, however since it is not considered an Electric Generating Unit, 401 KAR 52:210 is
not applicable..

Summary of Actions

The CAIR Permit is being issued as part of the initial Title V permit for this source. Public,
affected state, and U.S. EPA review will follow procedures specified in 401 KAR 52:100.




June 29, 2007

VIA U.S. MAIL, EMAIL, AND HAND DELIVERY

James Morse, Permit Review

Kentucky Environmental and Public Protection Cabinet
Division for Air Quality

803 .Schenkel Lane

Frankfort, KY 40601

Re:. Public Comments on Draft Construction and Operating Permit V-07-017 for the Cash
Creek Generating Station

Dear Mr. Morse:

We are writing to submit comments on the Draft PSD/Title V Permit for the proposed
Cash Creek Generating Station, Permit No. V-07-017 (dated complete March 29, 2007), on
behalf of Sierra Club, Valley Watch, Inc., and the Environmental Law and Policy Center. These
comments will be presented in written form in person at the public hearing to be held today, June
29, in Kentucky by John Blair and/or Wallace McMullen (as Sierra Club representative), and
therefore are timely-submitted pursuant to communications with John Lyons and yourself.

For the reasons discussed below, the Kentucky Division of Air Quality (“KDAQ”) must
either deny the permit or make substantial revisions to the current draft. If the agency revises the
draft permit, the revised draft must then be re-noticed and the public must have a full and fair '
opportunity to comment and request a hearing on the revised draft.

1. IF KDAQ PROCEEDS TO PROCESS THE PROPOSED DRAFT PERMIT,
: ~ SIGNIFICANT REVISIONS ARE REQUIRED.

a. KDAQ Must Conduct a BACT Analysis for Carbon Dioxide and Set an
Emissions Limitation for Carbon Dioxide én the Proposed Permit.

Neither ERORA nor KDAQ addressed the carbon dioxide (CO2) or other greenhouse
gases to be emitted from the plant. Yet, the Cash Creek facility will be a significant emitter of
greenhouse gas pollutants. Those emissions will contribute significantly to global warming and
its adverse impacts on the health, welfare, economy and environment of the State of Kentucky,
as well as the planet as a whole. For these reasons, KDAQ should, and indeed must under the

Clean Air Act and Kentucky law, conduct a full BACT analysis for CO2.

The federal Clean Air Act and Kentucky Air Quality Regulations prohibit the
construction of a new major stationary source of air pollutants at the Cash Creek site except in
accordance with a prevention of significant deterioration construction permit issued by KDAQ.
Clean Air Act § 165(a), 42 U.S.C. § 7475(a); 401 KAR 51:017. KDAQ must conduct a BACT
analysis and include in the construction permit BACT emission limitations “for each pollutant

EXHIBIT B
1



subject to regulation under [the Clean Air Act]” for which emissions exceed specified
significance levels. Clean Air Act, §§ 165(a), 169, 42 U.S.C. §§ 7475(a), 7479; 401 KAR
51:017. In 401 KAR 51:017, KDAQ adopted, largely verbatim, the Environmental Protection
Agency’s (“EPA”) Prevention of Significant Deterioration regulations set forth at 40 C.F.R. §
52.21. The EPA regulations provide that “[a] new major stationary source shall apply best
available control technology for each regulated NSR pollutant that it would have the potential to
emit in significant amounts.” 40 C.F.R. § 52.21(j)(1)(emphasis added); see also 401 KAR 51:017
Section 8. They also define “regulated NSR pollutant” as including “any pollutant . . . subject to
regulation under the Act.” Specifically, the regulation provides:

" Regulated NSR pollutant, for purposes of this section, means the following:

(i) Any pollutant for which a national ambient air quality standard has been
promulgated and any constituents or precursors for such pollutants identified by the
Administrator (e.g., volatile organic compounds are precursors for ozone);

(ii) Any pollutant that is subject to any standard promulgated under Section 111
of the Act; _

(iii) Any Class I or Class II substance subject to a standard promulgated under or
established by title VI of the Act; or '

(iv) Any pollutant that otherwise is subject to regulation under the Act; except
that any or all hazardous air pollutants either listed in section 112 of the Act or added
to.the list pursuant to section 112(b)(2) of the Act, which have not been delisted
pursuant to section 112(b)(3) of the Act, are not regulated NSR pollutants unless the
listed hazardous air pollutant is also regulated as a constituent or precursor of a
general pollutant listed under section 108 of the Act. ‘

40 C.F.R. § 52.21(b)(50)(emphasis added); see also 401 KAR 51:001 Section 1(211). The
statutory definition of BACT also makes clear that BACT requirements apply to all air pollutants
subject to regulation under the Clean Air Act. The definition states:

Best available control technology means an emissions limitation (including a
visible emission standard) based on the maximum degree of reduction for each
pollutant subject to regulation under Act which would be emitted from any
proposed major stationary source or major modification which the Administrator,
on a case-by-case basis, taking into account energy, environmental, and economic
‘impacts and other costs, determines is achievable for such source or modification
through application of production processes or available methods, systems, and

" techniques, including fuel cleaning or treatment or innovative fuel combustion
techniques for control of such pollutant.

42 U.S.C. 7479(3); see also 40 C.F.R. § 52.21(b)(12), 401 KAR 51:001 Section 1(25). The
BACT analysis review that KDAQ must conduct for each pollutant subject to regulation under
the Clean Air Act must include a case specific review of relevant energy, environmental and
economic considerations that is informed by detailed information submitted by the applicant. See
42 U.S.C. § 7479(3); 40 C.F.R. 52.21(b)(12), (n). Based on its BACT review, KDAQ must set
emission limitations in its permit. See 42 U.S.C. § 7479(3) (BACT means “an emission
limitation™); 40 C.F.R. 52.21(b)(12)(same); 401 KAR 51:001 Section 1(25).




It is undisputed that the Cash Creek project is subject to BACT requirements for a
number of air pollutants for which emissions will exceed specified significance levels. See Cash
Creek Permit Application at 4.1 (Cash Creek will emit PM/PMy, S0,, NOx, CO and H,S0; in
significant amounts for PSD/BACT purposes); see also Statement of Basis, Title V Draft Permit,
No. V-07-017 (Apr. 30, 2007) at p.14. The proposed new facility clearly w1ll result in carbon
dioxide emissions in excess of any applicable BACT significance threshold.' See, e. g
Massachusetts Institute of Technology (2007), “The Future of Coal: options for a carbon-
constrained world,” (“M.LT. Study”) at p 30, Table 3.5 (GE radiant cooled gasifier emits CO; at
a rate of 415,983 kg/hr), Attachment 1.2

" The proposed permit is subject to BACT requirements for carbon dioxide because carbon
dioxide is an “air pollutant” subject to regulation under the Clean Air Act. Section 302(g) of the
Clean Air Act defines “air pollutant” expansively to include “any physical, chemical, biological,
radioactive . . . substance or matter which is emitted into or otherwise enters into the ambient
air.” 42 U.S.C. § 7602(g)(emphasis added). In its April 2, 2007 opinion in Massachusetts v.
EPA, the Supreme Court held that carbon dioxide and other greenhouse gases are air pollutants
as defined in § 302(g), 42 U.S.C. § 7602(g). 127 S. Ct. at 1459-60. The Court based its holding
on the “unambiguous” language of the definition. Id. at 1460. The Court further held that
because carbon dioxide is within the Clean Air Act’s definition of ““air pollutant,” EPA has the
authority to regulate carbon dioxide under the Act. Id. at 1462. The Massachusetts v. EPA
decision dlspensed with any uncertainty whether carbon dioxide is an “air pollutant” under the
Clean Air Act.’

Carbon Dioxide is subject to regulation” under a number of the Clean Air Act’s
substantive provisions, These provisions include Section 202, which requires standards
applicable to emissions of “any air pollutant” from motor vehicles, and Section 111*, which
requires standards of performance for emissions of “air pollutants” from new stationary sources.
42 U.S.C. §§ 7411, 7521. While EPA and the States have not yet established limits under those
Clean Air Act provisions, they have the clear statutory authority to do so. Therefore, carbon
dioxide is undeniably “subject to regulation” under the Act. The plain meaning of Section
165(a)(4) of the Clean Air Act’s mandate that BACT applies to “each pollutant subject to
regulation under [the Clean Air Act]” extends not only to air pollutants for which the Act itself
or EPA or the States by regulation have imposed requirements, but also to air pollutants for
which EPA and the States possess but have not exercised authority to impose such requirements.
Regulation under Sections 202 and 111 is required where air pollution “may reasonably be

I'Section 52.21(b)(23)(i), 40 C.F.R., does not set forth a significance level for carbon dioxide. Therefore, pursuant to
40 C.F.R. § 52.21(b)(23Xii), any emissions of carbon dioxide are significant.

The Attachment consists of Chapter 3, “Coal-based Electricity Generation.” The full text report is available at
web.mit.edw/coal/The_Future_of_Coal.pdf
* EPA’s then general counsel, Jonathan Z. Cannon, opined in 1998 that carbon dioxide is within the Clean Air Act’s
definition of “air pollutant” and that EPA has the authority to regulate carbon dioxide. More recently, however, EPA
has advanced a contrary interpretation that is contrary to the plain language of Section 302(g) and the Massachusetts
v. EPA opinion.
* A challenge to EPA’s failure to establish emission limits for carbon dioxide emissions from power plants under
Section 111 of the Clean Air Act is pending before the United States Court of Appeals for the District of Columbia
Circuit. State of New York, et al. v. EPA, No. 06-1322. EPA refused to establish such emission limits solely on the
ground that EPA lacked the authority to regulate carbon dioxide under the Clean Air Act. Based on Massachusetts v.
EPA, petitioners, on May 2, 2007, asked the Court of Appeals to vacate EPA’s determination that it lacks authority
to regulate carbon dioxide emissions under Section 111, and to remand the matter to EPA for further proceedmgs
consistent with the Massachusetts v. EPA decision.




anticipated to endanger public health or welfare.” 42 U.S.C. § 7411(b)(1)(A); 42 U.S.C. §
7521(a)(1). The Supreme Court’s holding in Massachusetts v. EPA dispensed with any
uncertainty whether EPA and the States have the authority to take action to control carbon
dioxide emissions under Sections 202 and 111.

The Massachusetts v. EPA case specifically involved a challenge to EPA’s failure to
prescribe regulations on carbon dioxide emissions from motor vehicles under Section 202 of the
Clean Air Act. The Court held that EPA has the authority to issue such regulations, and rejected
the excuses advanced by EPA for failing to do so. 127 S. Ct. at 1459-63. Following the Court’s
decision, the President, in a May 14, 2007 Executive Order, acknowledged EPA’s authority to
regulate emissions of greenhouse gases, including carbon dioxide from motor vehicles, nonroad
vehicles and nonroad engines under the Clean Air Act. The Executive Order directs EPA to
coordinate with other federal agencies in undertaking such regulatory action. :

- Moreover, in addition to being subject to regulation under sections 111 and 202 of the
Act, carbon dioxide is currently regulated under Section 821 of the Clean Air Act Amendments
of 1990. That section required EPA to promulgate, within 18 months after enactment of the
Amendments, regulations to require certain sources, including coal-fired electric generating
stations, to monitor carbon dioxide emissions and report monitoring data to EPA. 42 U.S.C. §
7651k note. In 1993 EPA promulgated such regulations, which are set forth at 40 C.F.R. Part 75.
The regulations generally require monitoring of carbon dioxide emissions through installation,
certification, operation and maintenance of a-.continuous emission monitoring system or an
alternative method (40 C.F.R. §§ 75.1(b), 75.10(a)(3)); preparation and maintenance of a
monitoring plan (40 C.F.R. § 75.33); maintenance of certain records (40 C.F.R. § 75.57); and
reporting of certain information to-EPA, including electronic quarterly reports of carbon dioxide
emissions data (40 C.F.R. §§ 75.60 — 64). Section 75.5, 40 C.F.R., prohibits operation of an
affected source in the absence of compliance with the substantive requirements of Part 75, and
provides that a-violation of any requirement of Part 75 is a violation of the Clean Air Act.’

EPA and the State’s regulations cited above echo the mandate of Section 165(a)(4) of the
Clean Air Act that BACT applies not only to pollutants for which regulatory requirements have
been imposed, but also to air pollutants for which EPA and the States possess but have not
exercised authority to impose regulatory requirements.® The regulations provide that BACT
applies not only to air pollutants for which there are national ambient air quality standards under
Section 109 of the Act, standards of performance for new sources under Section 111 of the Act,
or standards under or established by Title VI of the Act (relating to acid deposition control), but
also to “[a]ny pollutant that is otherwise subject to regulation under the Act.” 40 C.F.R. §
52.21(b)(50). Carbon dioxide is an air pollutant subject to regulation under the Clean A1r Act for
which KDAQ must comply with BACT requirements.

* The Kentucky Air Quality Regulations have adopted the carbon dioxide monitoring requirements of 40 C.F.R. Part
75.401 KAR 52:060 Section 2(d) (Acid Rain Permits); 401 KAR 51:160 (NOx requirements for large utility and -
industrial boilers); 401 KAR 51:210 and 220 (CAIR NOx trading program).

® Indeed, EPA and KDAQ lack the authority to promulgate regulations diluting the mandate of Section 165(a)(4) of
the Clean Air Act




The proposed permit for the Cash Creek project does not contain a BACT emissions
limitation for carbon dioxide. KDAQ has not conducted a BACT analysis for carbon dioxide.
KDAQ has made no effort to identify or evaluate available “production processes or available
methods, systems and techniques for control of carbon dioxide.” See 40 C.F.R. § 52.21. KDAQ -
has failed to do so. KDAQ conducted and ERORA in its perrmt application submitted no BACT
analySIs for carbon dioxide.

KDAQ’s fallure to conduct a BACT analysis for carbon dioxide and establish an
emission limitation for carbon dioxide must be rectified before KDAQ may lawfully issue a
permit for the Cash Creel project. Such analysis must necessarily include all operations planned
at the site. It appears that ERORA has not provided KDAQ relevant information as part of its
permit application sufficient to allow KDAQ to conduct the required analysis. If KDAQ declines
to deny the requested permit at this time, KDAQ should request ERORA to provide it with all
information necessary to conduct a BACT analysis for carbon dioxide, conduct the required
BACT analysis, and issue a revised proposed permit containing the required carbon dioxide
BACT emission limitation.

i. The CO2 BACT -analysis must consider capture and sequestration.

ERORA must evaluate as BACT for Cash Creek add-on technologies to capture and
sequester the greenhouse gas emissions. The U.S. Department of Energy is the primary federal
agency working on research and development of CO; capture and sequestration technologies,
and thus mfonnatlon on carbon capture and sequestration technologles is available on the U.S.
DOE website.’

Capture The International Panel on Climate Change (“IPCC”) issued a report in 2005 discussing
the main options currently available to capture COz from fossil fuel-fired power plants, including
pre-combustion capture used at IGCC facilities.® According to the IPCC, commercial CO»
capture systems installed on IGCC facilities can reduce CO> emissions by 90% per kilowatt-
hour.’ CO, capture systems are available today and have been applied to several small power
plants.'® KDAQ must require ERORA to evaluate the available CO; capture systems and to
evaluate such CO, control systems at the proposed IGCC facility in a proper top-down BACT
process focused on maximum reduction of CO2. ERORA has clearly been evaluating these
technologies, as the Cash Creek facility will utilize the Selexol process for sulfur dioxide
removal, a process whlch can also be used to separate carbon dioxide from flue gas. See, e.g.,
M.LT. study at p. 34,

7 See http://www.fossil.energy. gov/programs/sequestrauon/capture/ '
#2005 IPCC Special Report on Carbon dioxide Capture and Storage, Technical Summary, at 25. See also Chapter 3
of this report. (Both the Technical Summary and Chapter 3 are included as Attachment 2; entire document is
available at http:/arch.rivm.nl/env/int/ipcc/pages_media/SRCCS-
fi nal/IPCCSpecmlReportonCarbond1oxxdeCapturcandStorage hlm)
° ' 1d. at 107 (Chapter 3).

1. ‘
' Both ERORA and KDAQ completely omitted Selexol’s significance for capture of carbon dioxide from the Cash
Creek BACT analyses. The BACT analyses instead discuss only the process’ ability to remove sulfur dioxide as its
main function, as well as regeneration of solvent and production of wastewater steam under the headmg
“Environmental Evaluation.” Cash Creek Application at 4.6.8.3.




Sequestration. Nor has ERORA submitted any evaluation of the potential for transporting and
sequestering carbon, such as through injection to enhance recovery of oil and gas from sites
nearby the proposed Owensboro location or the constructlon of a pipeline for injection to other
appropriate sites.

ii. The CO2 BACT analysis must set a stringent output-based standard.

Carbon dioxide emissions are directly related to the amount of coal burned. Because electric
generating plants are planned and operated to provide a specific amount of electricity, the more
coal (or syngas) burned to produce a megawatt of electricity, the more carbon dioxide emitted.
Similarly, the less coal burned the lower the emissions of regulated pollutants. In the top-down
BACT analysis for each regulated pollutant IEPA must consider output based limits. In short,
more efficiency electrical generation must be considered in a BACT determination because it is a
“production process[] and available method[], system(] and techniquef]... for control of each
pollutant.” 42 U.S.C. § 7479(3).

As part of the new NSPS standards USEPA adopted output-based standards as a step towards
minimizing inefficient and unnecessarily polluting boilers. In the analy51s for the new NSPS
standards USEPA identified that boiler efficiency can vary enormously 2 The following table
from that same memo and identified as Table 2 describes the range of efficiencies:

Table 2: EIA 2003 Annual Efficiency Values

Percent of Units Operating at | Net Efficiency
or Above Gross Efficiency
Top 10% 35.0%
Top 20%- 34.0%
Top 25% 33.6%
- | Top 33% 4 ' 33.2%
| Top50% ‘ 32.0%

USEPA further explained that the highest efficiency subbituminous, bituminous, and lignite
facilities are 43, 38, 37 percent respectively. In a paper presented by three USEPA combustion
experts at the 2005 Pittsburgh Coal Conference they detailed the enormous difference in the
efficiency (i.e., the CO2 emissions per ton of coal burned) between sub-critical, super-critical,
ultra-supercntlcal and IGCC coal plants Following is Table 2 from that paper:

12 See Memo from Christian Fellner USEPA to Utility, Industrial and Commercial NSPS File, Gross Efficiency of
New Units (February 2005).

13 See Sikander Khan et al, Environmental Impact Comparisons IGCC vs. PC Plants (Sept. 2005).
Available at:

http://cfpub.epa.gov/si/osp_sciencedisplay.cfm?dirEntry]D=139864& ActType=project&kwords=Waste




TABLE 2
THERMAL PERFORMANCE COMPARISONS, IGCC VS, PC PLANTS

“Hiant Configuration | IGCL | IotG | GGG | PL BC BT e BC P [ T BC

BitCoal:| SubBit | Lignite: | Sub- | Sub- | Sube | Sup- | Supe | Supe | Utire | uled | tiva
) ) Cost | - cHl Crit. et Lrit Crit, oty Sup- Sup- | Sup-
) BitCoal | Sub:Bit | Lignite | Bt Coal | Sub:Bi | Liphite, | Crl. | Cnt, Crit,
) Coat ' Coal Bit-Cosk:; Sub-Bit | Lignite
- s - : : b Lavl
NetThermat. . * . ; : : -
Efticiency, Sy | 418 | 400 ysa,a [T T T T A Y R .3 | a7 | 380 42 I oazy boave
Ty o BRI\ pser | as | sger | es0 | g0 | 10300 | s%0 | aooo | 9500 | G0 | 8100 | 900
Gross Power, MWs 564 57 1 LT I 544 sS4 | 541 544 543 | &4 546
f, B4 75 8 40, a7 s | oan |4 44 43 43 46
Ut roquired; | 340748 | 4apde | 741083 | 407,043 | 597,339 | 857,054 | 381408 | 530384 | 799,249 | 34263 | 485,445 | 740,624
N vt 500 500 500 500 500 500 500 500 500 500 | 500 500
Legends: IGCC Integrated gasi bined ¢ycle
. PC Pulvenzed coal
Bit Coal: Bituminous Coal
Sub-Bit. Coat: Sub-bituminous Coat
Sub-Crit. Sub-eritical boiler
Sup-Crit. Supercritical hoiler
Ultra Sup-Cnit. Uitra-supercnitical boiler
HHV Higher heating value of coal

To minimize the emissions of carbon dioxide KDAQ should insert a permit provision requiring
the project proponent to maintain a net thermal efficiency at or above 41 percent, or set an
emission rate limit in pounds per MWh that is based on 41% efficiency. Such a term would
minimize both the emissions of regulated pollutants and the collateral emissions of carbon
dioxide.

b. The Permit Must Ensure that the Facility Will Not Emit Carbon Dioxide at Such
Quantities or Duration as to be Harmful to the Health and Welfare of Humans,
Animals and Plants.

Carbon dioxide emissions and ensuing global warming effects clearly pose a threat to the
health and welfare of humans, animals, and plants. The permit thus must ensure that emissions of
carbon dioxide from the proposed facility are adequately controlled to avoid such impacts,
pursuant to 401 KAR 63:020, “Potentially Hazardous Matter or Toxic Substances.” Neither the
applicant nor KDAQ complied with this requirement by considering the impacts of carbon
dioxide from the Cash Creek project. See App. Section 8; Statement of Basis p. 12 of 51.

As the permit states, the proposed project is subject to 401 KAR 63:020. Permit at pp. 2
and 12 of 51. The regulation defines "potentially hazardous matter or toxic substances" as
“matter which may be harmful to the health and welfare of humans, animals, and plants,
including, but not limited to, antimony, arsenic, bismuth, lead, silica, tin, and compounds of such
materials.” Id. at Section 2(2) (emphasis added). According to the American Heritage Dictionary,




“matter” is “[s]omething that has mass and exists as a solid, liquid, gas, or plasma.”'* Carbon
dioxide clearly fits this definition. Furthermore, there can be no doubt that carbon dioxide
emissions and the ensuing acceleration of global warming pose serious danger to humans and the
" environment. The U.S. EPA has concluded that “[a] few degrees of warming increases the
chances of more frequent and severe heat waves, which can cause more heat-related death and
illness,”"® as well as “more frequent droughts, ... greater rainfall, and possibl[e] changel[s in] the
strength of storms.”'® These are only a few of the threats posed by global warming.
The IPCC identifies the following impacts as either “likely” or “very likely” to occur as
CO2 concentrations in the atmosphere increase:

e Higher maximum temperatures over most land areas;
Higher maximum temperatures and more hot days over nearly all land areas;
Higher minimum temperatures and fewer cold days and frost days over nearly all land
areas; ,

e Reduced diurnal temperature range over most land areas;
More intense precipitation events over many areas; and

e Increased summer dry conditions and associated risk of drought over most midlatitude
continents.'

The extent of negative global warming impacts will depend on the amount of CO2 emitted into
the atmosphere. However, the fact of those negative impacts is certain. The National Academies
of Science, in the report “Climate Change Science” (2001), found that the “risk [to human
welfare and ecosystems] increases with increases in both the rate and the magnitude of climate
change.”"® Simply put, the more CO2 humans release into the atmosphere, the more serious the
impacts on the environment.

In 2001, the U.S. Global Change Research Program released Climate Change Impacts on
the United States The Potential Consequences of Climate Vartabthty and Change (National
Assessment) predicting effects of climate change for each region in the U.S." The report was
authored by scientists from the U.S. Geological Survey, USDA Forest Service, and numerous
universities across the nation. The National Assessment shows that “the changes in the simulated
heat index for the Southeast [including Kentucky] are the most dramatic in the nation.” National
Assessment Overview, p. 48. With the increased heat, air pollution is also likely to worsen.*
“Without strict attention to regional emissions of air pollutants, the undesirable combination of
extreme heat and unhealthy air quality is likely to result.” National Assessment Overview, p. 55.

14 “matter.” (n.d.). The American Heritage® Dictionary of the English Language, Fourth Edition. Retrieved June 08,

2007, from Dictionary.com website: http://dictionary.reference.com/browse/matter

'S U.S. EPA, climate change website, last updated on April 6, 2001,
http://www.epa.gov/globalwarming/fag/fundamentals/html

16 U.S. EPA, climate change website, last updated on April 6, 2001,

http://www .epa.gov/global warming/fag/moredetail/html

17 International Panel on Climate Change, Climate Change 2007: The Physical Science Basis, Summary for Policy
Makers, hereinafter IPCC 2007 (attached and available at www.ipcc.ch)

'8 Committee.on the Science of Climate Change, National Research Council, “C hmatc Change Science: An Analysis
of Some Key Questions,” National Academies Press (2001)

' National Assessment Synthesis Team (2000), available at http://globalchange.gov/pubs/nast_2000.html

2 IPCC, Third Assessment Report, “Climate Change 2001: Impacts, Adaptation, and Vulnerability,” p. 764,
available at http://www.grida.no/climate/ipcc_tar/




In other words, harmful air quality will accompany the heat increases predlcted for Kentucky as
a result of global warming.

~According to the National Assessment, effects on Kentucky, as with the rest of the
Southeast, are expected to be significant in terms of human health: “of concem...are the effects
that elevated surface temperatures have on human health as a result of prolonged or persistent
periods of excesswe summertlme heat events coupled with droughty conditions.” National
Assessment, p. 146.2' Heat is not the only expected cause of health problems in Kentucky’s
region. Decreases in water quality are also expected, and “effects on surface waters of changes in
precipitation have important health implications in the region. Increased precipitation promotes
the transportation of bacteria as well as other pathogens and contaminants by surface waters
throughout the region.” Id. at p. 159. Unless releases of global warming pollution are curbed and
then significantly decreased, global warming pollution will pose significant threats to the health,
welfare, and economy of Kentucky.

- Thus, KDAQ must make an individualized determination as to the proposed project’s
carbon dioxide emission potential and the adequacy of controls and/or procedures for controlling
carbon dioxide pursuant to 401 KAR 63:020. The agency must do its part to prevent these dire
health and environmental threats by prohibiting, or at a minimum mitigating, the 3-4,000,000
tons of CO2 pollution that would result from the proposed project annually. Said another way,
this project would add the carbon emissions from addmg approximately 500,000 cars per year
for each of the next fifty years. 2

- Inlight of the serious adverse 1mpacts of carbon dioxide emissions on human health and
welfare, property, and the environment, KDAQ cannot lawfully refuse to exercise its authority
401 KAR 63:020 to eliminate or limit carbon dioxide emissions in taking action on the proposed
Cash Creek project permit. Indeed, the Supreme Court in Massachusetts v. EPA, even without
the benefit of the most recent IPCC Reports, noted that the “[t]he harms associated with climate
change are serious and well recognized.” 127 S. Ct. at 1455. The Supreme Court also
acknowledged “the enormity of the potential consequences associated with man-made climate
change.” Id. at 1458. The Massachusetts v. EPA decision makes clear that KDAQ may rely on
401 KAR 63:020 to eliminate or limit carbon dioxide emissions from the Cash Creek permit.

¢. The BACT Limits are Not Supported.
_i. Combustion Turbine versus Gasifier Heat Input

As a general matter, the permit record does not adequately document how the numeric limits
were determined. The permit sets limits based on heat input to the combustion turbine. See SOB
at Table 4-13; Permit at pp. 3-4 of 51. The application proposes limits based on heat input to the
gasifier. App. Section 4. The SOB does not provide any background information on or
calculations showing how KDAQ converted the gasifier-heat input limits to combustion turbine-
heat input limits.

ii. Cleaner Fuels

o Chapter 5, “Potential Consequences of Climate Variability and Change for the Southeastern United States
22 See EPA Off' ice of Air and Radiation. Factsheet EPA420-F-00-013 “Average Annual Emissions and Fuel
Consumption for Passenger Cars and Light Trucks: Emission Facts.



Cleaner Fuels. BACT explicitly requires a comprehensive analysis of control options that results
in “an emission limitation based on the maximum degree of reduction of each pollutant subject.
to regulation [under the PSD program]... achievable for [a] facility through.. fuel cleaning [and]
clean fuels...” 42 U.S.C. § 7479(3) (emphases added). In other words, “the 1990 Clean Air Act
amendments...expressly require consideration of clean fuels in selecting BACT” and the EPA
considers clean fuels as “an available means of reducing emissions to be considered along with
other approaches to identifying BACT level controls.” In re: Inter-Power of New York, Inc.,
1994 EPA App. LEXIS 33, 40, 5 E.A.D. 130, 134 (E.A.B. 1994)”. Longstanding EPA policy
with regard to BACT has “required that-a permit writer examine the inherent cleanliness of the
fuel.” Inter-Power at 134. KDAQ’s policy likewise is to consider the use of clean fuels in BACT
determinations. See Andrews Dep. taken in Sierra Club, et al. v. EPPC, File No. DAQ-27602-
042, Permit No. V-02-043 R2, at pp.39, cited in Petitioners’ Memorandum In Support of Motion
for Summary Judgment On Counts 2, 4, 5, 7, 8, 10, 11, 12, 15, 16, 17, 18, 24, and 25, submitted
Sept. 1, 2006.%* - .

The permit contains separafe NOx limits for firing natural gas versus syngas. See below, NOx
BACT, for comments on natural gas and NOx BACT.

An available clean fuel that has received no discussion in the agency’s top-down BACT analysis
is biomass. Co-firing biomass at an IGCC plant can result in lower emissions of NOx, SO2, and
PM/PM10.% :

.There are numerous examples of coal plants co-firing biomass that should be considered in the
top-down BACT analysis. For example, the St. Paul heating plant burns approximately sixty .
percent biomass and forty percent coal.”® The biomass is primarily waste wood from tree
trimmings in the Twin Cities and other industrial activities. The Xcel Bay Point power plant in
Ashland, Wisconsin, also burns large amounts of wood waste, consisting primarily of saw dust.
Burning biomass also is consistent with Governor Fletcher’s recent commitment to expand the
use of biofuels. '

The U.S. Department of Energy has urged federal facility managers to consider co-firing up to
20 percent biomass in existing coal-fired boilers.*” In the Netherlands, the four electricity
generation companies (EPON, EPZ, EZH and UNA) have all developed plans to modify their
conventional coal fired installations to accommodate woody biomass as a co-fuel.”® The types of
available biomass include wood wastes, agricultural waste, switchgrass and prairie grasses.*’

 “The phrase ‘clean fuels’ was added to the definition of BACT in the 1990 Clean Air Act amendments. EPA
described the amendment to add ‘clean fuels’ to the definition of BACT at the time the Act passed, ‘as ***
codifying its present practice, which holds that clean fuels are an available means of reducing emissions to be
considered along with other ' .

2 «[fuel cleaning and/or clean fuels are] just part of the BACT analysis.”

* See, e.g., Tampa Electric Company, “Biomass Test Burn Report Polk Power Station Unit 1,” (Apr. 2002) at p- 10
(showing lower NOx and SO2 emissions for biomass test burn periods versus baseline), available at
http://www.treepower.org/cofiring/main.html, As KY measures PM/PM10 to include condensable PM, then a
reduction in NOX and SO2 would be a reduction in PM/PM10 also.

% hitp://www.districtenergy.com/

7 hitp://www]1 eere.energy.gov/biomass/pdfs/33811.pdf .

% http://www.eeci.net/archive/biobase/B10252.html
 htp://www.nsf.gov/news/news_summ,jsp?cntn_id=108206




iii. PM BACT

The permit sets a limit for filterable PM/PM,, of 0.0085 Ib/MMBtu and a limit for total
particulate/PM,o of 0.0217 1b/MMBtu. Permit at p. 4 of 51.

Averaging Time. As an initial matter, these limits lack an averaging time. The application
proposes a 3-hour averaging time. App. at p. 4-36. This averaging time should be included in the
permit. ‘

Basis for Total PM/PM o Limit. The proposed filterable PM limit is nearly identical to the
filterable PM limit in the final PSD permit for the EKPC Spurlock 4 CFB unit. However, the
proposed total PM limit here is higher than the total PM limit for the Spurlock 4 facility (0.012
1b/MMBtu). The applicant does not provide a total PM limit that includes condensable
particulate matter, but instead discusses condensable matter from IGCC technology and proposed
a method for establishing a total PM,¢ limit based on actual operating data. App. at 4-37. KDAQ
included a numeric total particulate/PM o permit limit of 0.0217 1b/MMBu®, but failed to
provide the basis for this limit in the Statement of Basis. KDAQ must explain how it determined
the PM/PM,¢ Total limit. '

Combination/Post-Combustion Controls. The PM BACT analysis fails to consider post-
combustion controls in combination with pre-combustion IGCC wet syngas scrubbing. Contrary
to the applicant’s assertion, BACT does not automatically allow the rejection of all technologies
other than the single control associated with “highest removals” selected by the applicant. See,
e.g., /App. at 4-34 and 4-38. Rather, combinations of controls must be considered. Considering
only a single control option is both in conflict with the definition of BACT and with common
practice. The definition of BACT uses the plural for control options that must be analyzed
towards achieving the “maximum degree of reduction...achievable” (BACT is based on
“application of production processes or available methods, systems, and techniques.”) Nowhere
‘does the definition of BACT allow the selection of a single control option to the exclusion of all
others. Rather, available control options are only rejected in a top-down analysis process. The
EAB has held numerous times that BACT must reflect an assessment of all available options to
achieve the maximum degree of reduction of each pollutant subject to regulation, and should not
be limited to a comparative assessment of add-on controls.>’ In addition, permits in practice set
BACT limits based on use of several control options. In fact, the applicant itself proposed, and
KDAQ accepted, a NO, BACT limit based on use of combustion control (diluent injection) and
post-combustion control (SCR). See App. at pp. 4-57 to 4-59; SOB at p. 26; Permit at p. 3 of 51.

The épplicant mentions several post-combustion PM control technologies, but provides neither
technical nor economic reasons justifying why post-combustion PM control in combination with
pre-combustion IGCC wet syngas scrubbing does not constitute BACT. KDAQ must deny the

% See, e.g., SOB at p. 19 (discussing PM/PM10 (filterable) limit-of 0.0063 1b/MMBtu) and 26 (PM/PM10 Total
limit of 0.0217 16/MMBtu).

3! See In re Knauf Fiber Glass, Gmbh, 8 E.A.D. 121, 129 (EAB 1999) (Knauf I) (citing NSR Manual at B.10, B.13);
In re Old Dominion Elec. Coop., 3 E.A.D. 779 (EAB 1992); Inter-Power of New York, 5 E.A.D. at 135-136; In re
CertainTeed Corp., 1 E.A.D. 743 (EAB 1982) at 2-5.




permit and request that the applicant provide such justification in a proper top-down BACT
analysis or propose new PM limits reflecting the use of post-combustion controls in addition to
pre-combustion wet syngas scrubbing.

PM2.5 BACT. The Draft Permit does not include a BACT limit for PM2.5 emissions. Nor does it
appear that KDAQ even considered such a limit. This is unlawful and must be corrected before a
PSD permit can issue. The federal PSD program requires a BACT limit “for each pollutant
subject to regulation under the Act that it would have the potential to emit in significant
amounts.” 40 C.F.R. § 52.21(j)(2). PM2.5 is “a pollutant subject to regulation under the Act”
because EPA established a NAAQS for PM2.5 in 1997. 62 Fed. Reg. 38711; 40 C.F.R. § 50.7.
Moreover, PM2.5 will be emitted from this facility in a “significant” amount because it will be
emitted at “any emission rate.” 40 C.F.R. § 52.21(b)(23)(ii). For these reasons a BACT limit for
PM2.5 is required. 42 U.S.C. § 7475(a)(4); 40 C.F.R. § 52.21(j). Nevertheless, the Draft Permit
does not contain a BACT limit for PM2.5 emissions. This is a deficiency that must be corrected
before a final PSD.permit can issue.

We are aware that EPA issued guidance providing that sources would be allowed to use
implementation of a PM,g program as a surrogate for meeting PM> s NSR requirements. John
Seitz, “Interim Implementation for the New Source Review Requirements for PM[2.5],”
(October 23, 1997). The purpose of that guidance was to provide time for the development of
necessary tools to calculate the emissions of PM; s and related precursors, adequate modeling
techniques to project ambient impacts, and PM; s monitoring sites. 70 Fed. Reg. 65984, 66043
(Nov. 1, 2005). It does not propose, however, to substitute PM10 BACT as a PM2.5 BACT.
Furthermore, EPA has resolved most of the modeling and ambient air impact analysis issues
underlying the memo. Id. More importantly, the guidance memo clearly contravenes the Jaw.
In order to protect public health and the environment, the regulatlons must be implemented as
written.

PM CEMS. The permit is-required to have Compliance Assurance Monitoring for PM10, as the
facility will emit over 100 tpy pf the pollutant. See 40 CFR Part 64. The draft permit, however,
makes no mention of CAM for PM10. This omission must be remedied.

In 2004, EPA promulgated final performance specifications, PS-11, for installation, operation,
maintenance, and quality assurance of continuous particulate matter emission monitoring
systems (PM-CEMS). Since the PSD program is supposed to be technology forcing, requiring a
PM-CEMS to ensure compliance with the PM permit limits would be consistent with that goal.
Moreover, utilities can emit large amounts of particulate matter when pollution sources and/or
control devices are not functioning properly and PM-CEMS can help identify such compliance
issues.’? KDAQ recently required the use of a PM CEMS in the PSD permit for the EKPC

Spurlock 4 CFB project. There is extensive experience of PM CEMS on coal plants as a result of

numerous NSR settlements around the country. We urge KDAQ to require the use of a PM
CEMS and that a PM CEMS is required for determining compliance with the permit’s PM
filterable limit.

32 See USEPA Region 7 Sunflower PSD Comments.




Bulk Handling, Storage, Processing and Loadout Operations. The top-down BACT analysis
must start with the limits that agencies have required in other permits, including the limit of no
greater than 0.005 grains/dry standard cubic foot and no visible emissions, based on the permit
the Illinois Environmental Protection Agency issued for the proposed Indeck-Elwood facility.
See Indeck Permit at p. 27, Attachment 3. In contrast to these acceptable BACT limits, KDAQ
failed to include an emission limitation for Unit 7 (coal pile). Permit at p. 25 of 51. Instead, the
applicant and agency rely solely on use of certain controls and cite an approximate expected
removal efficiency. BACT is an emission limitation. Controls like baghouses and methods such
as “compaction” and “water suppression control methods” therefore do not constitute BACT, but
are descriptions of how a source might reach a BACT limit. The permit should include numeric
limits on material handling emissions like those in Indeck-Elwood. In addition, the permit relies
on vague language regarding “reasonable precautlons as operating limitations for Unit 7. Terms
such as “reasonable precautions” are unenforceable.” See Permit at p. 25 of 51. The emission
limitation of 20 percent opacity for Unit 6 is also insufficient in light of the zero visible
emissions limit in the Indeck-Elwood Permit. Finally, we were not able to review the emissions
modeling for these sources within the limited public comment period. If the modeling did not use
the maximum theoretical emission rate for each source, the agency must reject the modeling
demonstration and require the applicant to resubmit proper modeling. See NSR Manual at C.45-
46. .

Cooling Towers. The Draft Permit establishes a limit that requires the cooling tower to “utilize
0.0005% Drift Eliminators.” Draft Permit, at 54. This provision is not BACT, and it is not an
enforceable emission limit. First, a drift efficiency control rate, by itself, does not correspond to a
PM emission rate. PM is formed by dissolved solids in the circulating water. The drift is emitted
from the cooling towers, the water is evaporated, leaving the solids that become particulate
matter. The percent of the circulating water that is emlttcd (drift rate), by itself, is not a measure
of particulate emissions.

Second, an emission rate, calculated from the drift fraction, total dissolved solids (“TDS”) and
circulating water flow rate, should be established as the permit limit for the cooling tower, based
on a topdown BACT analysis. The draft permit sets a drift rate and requires that TDS be
measured, but it falls short due to the lack of an emission rate or maximum TDS level in the
circulating water flow. While a TDS limit of 21,000 parts per million is a start, it is only
sufficient as BACT if the ppm concentration is the lowest concentration achievable through
application of processes and available methods, systems and techniques for reducing emissions,
42 U.S.C. 7479(3), e.g., purification and filtering of the circulating water. PM emissions from
the cooling tower can be further reduced by reducing or eliminating the dissolved solids in the
circulating water. Absent a showing that further reduction of solids in the circulating is not
technically or economically feasible, the 0.0005% drift efficiency rate and 21,000 ppm TDS limit
do not constitute BACT. If KDAQ relies on cooling tower drift eliminators and a limit on
suspended solids in the circulating water to establish BACT, the Permit must also include a
circulating water flow rate based on the lowest concentration achievable

Third, with regard to testing, the permit must require periodic retesting of drift rates on a more
frequent basis than upon permit renewal, as drift eliminator performance degrades over time.

3 Se¢ U.S. EPA Region 9, “Title V Permit Review Guidelines: Practical Enforceability,” (Sept. 1999).




Fourth, a cooling tower with drift eliminators is not the least polluting technology, and does not
constitute BACT. Use of an air cooled condenser (“ACC”), an alternative method, system or
technique of cooling within the definition of BACT, is available and has lower PM emissions
than a cooling tower with drift eliminators. ACCs have been used on large coal-fired power
plants for over 25 years. The 330 MW Wyodak coal-fired power plant in Wyoming has
successfully operated with an ACC for over 25 years. The largest ACC-equipped coal fired
power plant in the world, the 4,000 MW Matimba facility in South Africa, has been operating
successfully for over 10 years. Two coal-fired units in Australia with condenser heat rejection
rates nearly identical to that proposed for Weston Unit 4 have been operational since 2002.- A
number of new coal-fired power plants have been proposed in New Mexico over the last three
years. In all cases the project proponents have voluntarily incorporated ACC into the plant
design to minimize plant water use. A 36 MW pulverized coal unit in lowa, Cedar Falls Utilities
Streeter Station Unit 7, was retrofit with dry cooling in 1995 due to highway safety concerns
caused by the wet tower plume in winter. The use of dry cooling is well established. The
application of an AAC would eliminate nearly all of the PM emissions from the cooling process.
Therefore, unless AAC can be rejected in a top-down BACT analysis, based-on site-specific
collateral impacts, it must be used to establish BACT. AAC cannot be eliminated based on cost,
especially because it must be compared to the total cost of a cooling tower, including the towers,
raw water clarification system, and intake structures. Moreover, use of AAC has additional
environmental benefits, includmg no water withdrawals for cooling, no brine dlscharge to river,
no aesthetic issues related to visible vapor plumes, no coolmg tower drift emissions or particulate
deposmon

Other potential options to reduce PM/PM10 emissions from the cooling process include a plume
abated tower and a wet/dry system. Like ACC, these alternative processes result in lower
emissions and, therefore, must be considered in a top-down BACT analysis. The app]icant s
analysis fails to identify, much less consider these options for reducing PM/PM]O emissions. A
revised BACT analysis must be conducted for the cooling process.

Fifth, the draft permit includes the term “reasonable precautions” as both an operating and an
emission limitation. This term is vague and unenforceable. In its stead, the permit should include
explicit language describing the measures to be taken with respect to the cooling tower to
prevent particulate matter from becoming airborne.

iv. NOX BACT

The permit sets limits for NO, of (a) 0.0331 Ib/MMBtu during any rolling three-hour average
when firing syngas, and (b) 0.0246 Ib/MMBtu during any rolllng three-hour average period when
firing natural gas.

Fuel-based limits. While the permit sets two different limits for syngas and natural gas, the
applicant proposed a single NO limit of 0.0246 Ib/MMBtu for both fuels. The SOB does not
explain the agency’s decision to set two different limits when the applicant proposed a single
limit for both fuels. While the applicant included a footnote to its proposed NOx limit, the
application available for public review did not contain any text for this footnote. See App. p. 4-




59 (footnote 35 empty). Absént any justification for treating the two fuels differently, BACT for
NOx should be the single numeric limit for both fuels proposed by the applicant.

Furthermore, as noted above, a top-down BACT analysis must consider the use of cleaner fuels,
including natural gas and biomass. Since the facility is specifically designed to be able to fire
natural gas, burning gas would not “redefine the source.” The limit for firing natural gas is lower
than that for syngas. In addition, as noted above, co-firing biomass at an IGCC facility is
technically feasible and results in lower NOx emissions than firing syngas alone. Thus, NOx

. BACT must be based on consideration of firing natural gas and biomass.

The facility also is designed to burn natural gas in combination with syngas. By burning a mix of
natural gas with syngas, or 100% natural gas, the source could lower both the pound-per-MMBtu
emission rate and the hourly emission rate for each of the regulated pollutants, including NO,.
Thus the BACT analysis must consider mixing natural gas with syngas and burning 100%
natural gas. If the cost effectiveness of combusting natural gas, or a combination of gas and
syngas, is within the range generally accepted as cost-effective for similar sources (i.e., under
$10,000 per ton of pollutant removed), the BACT limit for NOx must be established based on a
BACT analysis that factors in natural gas. Notably, burning 100% natural gas could allow the
source to avoid purchasing some of the most expensive equipment, including the gasifier..

Lower NOx limit. Furthermore, while we commend ERORA for analyzing and selecting
Selective Catalytic Reduction (“SCR”) in its NOy BACT analysis, the proposed technology can
achieve lower than the proposed permit limits of 0.0331 Ib/MMBtu and 0.0246 1b/MMBtu. The
applicant states that the “most stringent [NO,] emission limit” for existing and proposed IGCC
sources is 0.059 1b/MMBtu from the Southern Illinois Clean Energy Center facility. App. at 4-
30. The cited facility will not employ SCR, a post-combustion control, to limit NO, emissions.
SICEC therefore represents the “uncontrolled” emissions baseline for purposes of assessing SCR
for an IGCC facility. The applicant acknowledges that SCR alone can achieve 90% “add-on”
control efficency for NO,. App. at 4-57. Given an uncontrolled baseline of 0.059 Ib/MMBtu NO,
and an add-on control efficiency of 90% for SCR, the NO, BACT limit for Cash Creek should be
0. 0059 Ib/MMBtu.

v. Sulfur dioxide (§O2) and sulfuric acid mist (“SAM”) BACT

The applicant asserts that a single analysis is required to determine BACT for SO2, SAM and
condensable PM. App. at p. 4-42.

BACT requires a separate analysis for each regulated pollutant. First, the applicant is incorrect
as a legal matter. BACT is an “emission limitation” that is determined on a “case-by-case basis”
for “each pollutant subject to regulation under Act.” 40 C.F.R. 52.21(b)(12). Thus, while there
may;be overlap in the “control devices” discussed in the BACT analysis for each pollutant (see
App. at 4-42), separate BACT analyses must be conducted to arrive at proper emission
limitations. Separate analysis is necessary to take into account the chemical and physical
differences among the pollutants. Absent separate analyses for each pollutant, the BACT limits
are not supported. As the Applicant’s BACT analysis for SO2 and SAM directly discusses only
“BACT Selection for SO2,”App. at pp. 4-45 to 4-56, the BACT analysis for SAM is insufficient.




A single BACT analysis for SO2 and SAM is technically unjustified. Second, as a technical
matter, the applicant’s combined SO,-SAM BACT analysis fails to explain why a combined
analysis-is justified in light of the limits proposed for the EIm Road facility. The application sites
Elm Road as having the most stringent existing or proposed limit for SAM, at 0.00005
1b/MMBtu (note that we believe this limit should be 0.0005 I1b/MMBtu). App. at 4-30. The
accompanying SO2 limit proposed for Elm Road was 0.03 1b/MMBtu. The H2SO4 and SO2
BACT limits proposed by the applicant for Cash Creek are 0.0026 1b/MMBtu and 0.0117
Ib/MMBHtu, respectively. Given that the Elm Road project has a lower SAM but a higher SO
limit than the limits proposed for Cash Creek, it is not clear that a single BACT analysns is
technically appropriate for the two pollutants.

For comments on the condensable PM, see above.

1. SO2 BACT

Clean fuels. The SO2 limit consists of a limit on the exhaust gas based on syngas fuel not to
exceed 0.8 percent sulfur by weight. There does not appear to be any clean fuel consideration
applied to this standard, For example, as described above in the PM BACT discussion, there does
not appear to have been any consideration of the use of natural gas and/or biomass either in
whole or in part as a clean fuel control method to minimize the emissions of critenia pollutants,
including sulfur dioxide. The SO2 top-down BACT determination for the combustion turbmes
must include consideration of natural gas and gasified biomass.

2. SAM BACT

The Draft Permit contains a SAM limit of 0.0026 1b/MMBtu. Permit at p. 4 of 51. As an initial
matter, the limit lacks an averaging time. The application proposes a three-hour rolling average.
Application at 4-56. In addition, this purported BACT limit appears high. As noted above, the
the application lists the Elm Road facility as having the most stringent existing or proposed limit
for SAM, at 0.00005 1b/MMBtu (0.0005 Ib/MMBtu). The application provides no justification
why this limit cannot be achieved at Cash Creek. In addition, in 2002, the AES Puerto Rico
permit for a coal-fired CFB plant had a SAM emission limit of 0.0024:1b/MMBtu, which is lower
than the proposed limit for Cash Creek. This facility will include a. Wet Eletrostatic Preciptator
(“WESP”) to control particulate matter; SOB at 16, similar to the Trimble facility recently
proposed by Louisville Gas & Electric However, the SOB only lists the WESP under control
technology for PM/PM10. Id. We urge KDAQ to consider a lower SAM limit based on the use
‘of a WESP in a top-down BACT determination for Cash Creek. As put forth above, BACT
requires consideration of combinations of controls, including pre- and post-combustion controls.
The use of WESPs are now common on new coal plants burning high-sulfur coal (see e.g., the

- Trimble facility and the Prairie State facility in Illinois) and we are not aware of any obvious
technical reasons why a WESP could not be used on an IGCC plant as well.

vi. Visible Emissions




The permit contains an opacity limit of 20%, except that a maximum of twenty-seven percent for
not more than 1 six-minute per hour. Condition B.2(d).

This emissions limit is based on the NSPS standard, and not on BACT level control. 1d. (citing
40 CFR 60.42Da (b)).. The Draft Permit is therefore deficient. The permit must contain a visible
emission limit for regulated pollutants (i.e., PM and H2SO4)** that is based on the maximum
degree of reduction achievable with the best pollution control option for the proposed facility. A
PSD permit must require BACT for all regulated pollutants. BACT is defined as an “emissions

“limitation, including a visible emission standard...” 42 U.S.C. § 7479(3) (emphasis added); 40
C.F.R. § 52.21(b)(12). Although a BACT limit for PM or SAM typically includes an emission
rate limit (i.e., pounds per hour or pounds per million Btu heat input), a BACT limit must
nevertheless also “includ[e] a visible emission standard.” Id.

Other recent coal plant permits include visible emission as part of the BACT limits for those
facilities. For example, the Springerville facility in Arizona has a BACT limit of 15% opacity,
and the Mid-America facility in Council Bluffs has an opacity limit of 5 percent.. 35 The
Wisconsin Department of Natural Resources set a 10% opacity limit as BACT for the Fort
Howard (Fort James) Paper Company’s 500 MW CFB boiler. The Minnesota Pollution Control
Board also considered the issue and determined that a 5% opacity limit should be established
based on BACT. The maximum achievable visible emission reduction for a combustion turbine,
however, is much lower than 20% opacity. For example, the JEA Northside CFB in Jacksonville,
Florida, conducted a compliance test dunng the summer of 2002, while burning high-sulfur coal,
and measured opacity of less than 2%.° ® Testing done by Black & Veatch for the Department of
Energy showed visible emissions at the JEA facility of 1.1% and 1.0% opacity.>’ Also, the City
of Sprmgﬁeld agreed to a lower opacity limit.

The f nal permit must contain BACT limits that include a visible emission standard for the
combustion turbines. The BACT limits for PM and SAM must include a visible ermssnon limit of
no more than 2% opacity based on the results of testing at the JEA Northside facility.”® In other
words, if opacity at a CFB plant can be limited to less than 2 percent opacity, the project
applicant must explain why it cannot meet such a limit when firing syngas, a fuel with lower
particulate matter emissions than solid coal.

vii. Startup, Shutdown, and Malfunction BACT

3 A visible emission standard is a limit on “light scattering particles,” which include both fine particulate
matter (“PM”) and sulfuric acid mist (“SAM”) aerosols. Both PM and SAM are regulated under PSD and,
therefore, a complete PSD permit must contain a BACT limit which includes a visible emission limit based

on BACT for PM and SAM.

% See Iowa DNR Permit No. 03-A-425-P, §10a, available online at
http://aq48.dnraq.state.ia.us:8080/psd/7801026/PSD_PN_02-258/03-A-425-P-Final. pdf last visited October 28,
2005

38 William Goodrich, et al., Summary of Air Emissions from the Fxrst Year Operahon of JEA’s Northside
Generating Station, Presemed at ICAC Forum '03, p. 16

%7 See Black & Veatch, Fuel Capability Demonstration Test Report 1 for the JEA Large-Scale CFB Combustion
Demonstration Project, DOE Issue Rev. 1 p. 12 (Sept 3, 2004)

38 See Goodrich, supra, p. 16




1. Sulfur Recovery Unit

The draft permit completely exempts the sulfur recovery unit from its limit of 100 ppm by
volume (dry basis) at 0% oxygen on a three hour basis during periods of startup and shutdown.
Permit at p. 17 of 51. There are no obvious reasons why the permit could not require the use of
natural gas during periods of startup and shutdown of the sulfur recovery unit and thereby avoid
the firing of high-sulfur syngas during these periods. Accordingly, the use of natural gas must be
considered in'setting a top-down SO2 BACT limits for the sulfur recovery unit during periods of
start up and shutdown. The existing limit does not-constitute BACT.

2. Combustion Turbines

The draft permit does not appear to have any meaningful start up or shutdown limits for the
combustion turbines for any pollutants. The permit as written exempts periods of start up and
shutdown from any input-based limits for PM (both filterable and total), NOx and mercury ,
and SO2%°. The only other applicable limits to these pollutants appear to be the annual limits,

Annual limits are not sufficient to meet the requirement that aPSD pernnt include BACT startup
and shutdown limits for each regulated pollutant and protect air quality standards. See In re
Indeck-Elwood, LLC, PSD Appeal No. 03-04 (EAB September 27, 2006).*' In setting lawful
startup and shutdown BACT limits KDAQ must consider the use of cleaner fuels, i.e. other than
syngas, such as natural gas and/or gasified biomass. If KDAQ issues a new permit with numeric
startup and shutdown BACT limits for each regulated pollutant — as we believe it must -- the
public must get an opportunity to comment on such new limits prior to their being finalized.

The permit also refers to a startup-shutdown plan submitted to the agency. Permit at p. 4 of 51. It
is not clear whether this plan was made available to the public as part of the permit record. As
commenters have not reviewed the plan, it is assumed that the plan contains so-called “narrative”
limits to allegedly serve as BACT. Narrative limits are allowed to serve as BACT only where the
agency determines on the record that “technological or economic limitations on the application
of measurement methodology to a particular emissions unit would make the imposition of an
emissions standard infeasible.” 401 KAR 51:001 Sec. 1(25)(c); 40 C.F.R. § 51.166(b)(12); In re
Indeck-Elwood, LLC, PSD Appeal No. 03-04 (EAB September 27, 2006)(“Indeck-Elwood™). If

such a standard is set as BACT, the standard must establish “the emissions reduction achievable

by implementation of the design, equipment, work practice or operation.” Id. Narrative limits, in
contrast, are not permitted where the limitations cited by the agency are principally design and
operational constraints, such as the inability of air pollution control technology to operate at low
temperatures during startup and shutdown. Indeck-Elwood at p. 70. Thus, KDAQ must make an
on the record determination that these standards are met in order for the startup shutdown plan to
properly serve as BACT, as well as set the accompanying emissions reduction achieveable for

3 Section B Units 01 and 02, Condition 2(h)

40 Section B Units 01 and 02, Condition 4(b) — periods of startup and shutdown excluded from 3-hour rollmg
average exceedances; Section B Unit 05, Condition 2(c).

*! Deciding whether exemption from short-term BACT limits and mclusnon of vague, to-be-determined narrative
limits comply with BACT. The starting pomt for the EAB’s decision was the statutory and regulatory definition of
BACT. Under the definition, BACT requirements cannot be “waived or otherwise |gnored durmg periods of startup
and shutdowns.” Indeck-Elwood at p. 66. .




each pollutant under the narrative limits. Absent such justification, KDAQ must set numeric
BACT limits for all regulated NSR pollutants. In addition, as a critical part of the permit’s
narrative limits for startup and shutdown, the plan should be attached to the permit and
incorporated by reference as an enforceable component of the permit itself.

In addition. Section E contains a catchall “good practices” provision .that applies during all
operations, including periods of startup and shutdown. Permit at p. 37 of 51. The condition states
that “Determination of whether acceptable operating and maintenance procedures are being used
will be based on information available to the Division which may include, but is not limited to,
monitoring results, opacity observations, review of operating and maintenance procedures, and
inspection of the source.” As the determination will be based on “information available to the
Division” that is not available to the public, the condition is unenforceable by the public and thus
is in violation of Title V requirements.

3. Terms Should Be Clearly Defined

The term “startup” should be defined as “the period beginning with ignition and lasting until the
equipment has reached a continuous operating level and operating permit limits.”*? The term
“shutdown” should be defined as “the period beginning with the lowering of equipment from
base loac}}and lasting until fuel is no longer added to the combustion turbine and combustion has
ceased.”

II. THE PERMIT CONTAINS PROVISIONS THAT ARE NOT ENFORCEABLE
a. Continuous compliance.

Conditions throughout the permit fail to state that continuous monitoring systems will
only be used as “the indicator of continuous compliance” and that exceedances of limits as
measured by the systems will only trigger an investigation. See, e.g., Condition B.4(b). These
conditions render the CAM provisions inadequate to ensure continuous compliance with permit
limits. The EPA has objected to Title V permits in Region 4 for failure to include explicit
statements that the indicators are not set as enforceable limits. For example, in the Tampa
Electric Company’s F.J. Gannon Station case, the EPA objected to the Title V permit, stating:

While the permit does include parametric monitoring of emission unit and control
equipment operation in the O&M plans fot these units... the parametric monitoring
scheme that been specified is not adequate. The parameters to be monitored and the
frequency of monitoring have been specified in the permit, but

the parameters have not been set as enforceable limits. In order to make the
parametric monitoring conditions enforceable, a correlation needs to be

2401 KAR 52:001 contains a more general definition of start-up, “setting in operation of an affected facility.” 401
KAR 52:001(231) This definition is unenforceably vague and should be supplemented by additional permit
language. _

# ikewise, Kentucky regulations define shutdown as “the cessation of an operation,” which also should be
supplemented by enforceable permit language. '




developed between the control equipment parameter(s) to be monitored and the
pollutant emission levels.”

The Permit must explicitly state that an exceedance of an indicator is a violation of the
underlying applicable requirement; otherwise, the md1cator does not assure that the underlying
requirement is enforceable

b. Vague and ambiguous language.

As discussed above with respect to specific permit conditions, the Permit contains numerous
words and phrases that are vague and- thus unenforceable. These words and phrases include
“reasonable precautions,” “clean”, “as applicable”, “suitable”, “other measures”, “prompt”, and
“as necessary.” The U.S. EPA has made clear that these terms render conditions practicably
unenforceable. U.S. EPA Region 9, “Title V Permit Review Guidelines: Practical
Enforceability,” Sept. 9 1999, at III-55 and 61 (“It is also important that permit conditions be
unambiguous and do not contain language which may intentionally or unintentionally prevent
enforcement”; listing language indicating enforceability problems and instructing use of specific
language). The permit must be amended to include numeric limits or specific actions with which
the source must comply for conditions containing vague and ambiguous language. These
conditions include, but are not limited to, Unit 07 (coal handling), Condition 1(a); Unit 08
(cooling tower), Condition 1(a); and Unit 10 (roadways), Condition 1(a).

III.  THE APPLICANT FAILED TO DEMONSTRATE THAT THE FACILITY WILL
NOT CAUSE OR CONTRIBUTE TO A VIOLATION OF AIR QUALITY
STANDARDS

a. Emissions inventories

The applicant requested a listing of all sources located within 100 kilometers of Cash Creek to
determine the emissions inventory for air quality modeling. App. p. 6-16. It is not clear from this
discussion whether permitted but not yet operating facilities were included in the inventory.
Further, ERORA also should have included the prOJected emissions of sources which have been
issued PSD permnts but which are not yet operating.” For example, ERORA should have
included the maximum allowable emission rates of LG&E’s Trimble County unit currently under
construction, and the maximum allowable short term average emission rates must be evaluated in
determining compliance with short-term average standards or increments. [ANY OTHERS?]
KDAQ should confirm whether such facilities were included and if they were not, deny the
permit and require the applicant to resubmit the air quality analysis with the expanded inventory.

In addition, there are clearly sources that will likely have a significant concentration gradient in
the vicinity of Cash Creek that should be included in Class II increment and NAAQS modeling.
These include but are not limited to the nation's largest coalplant, Duke's Gibson station (3350
MW), the TVA Paradise station in Muhlenberg County (2650 MW), the Big Rivers Coleman

* U.S. EPA Region 4 Objection, Proposed Part 70 Operating Permit, Tampa Elcctrlc Company, F.J. Gannon
Stat)on Permit No. 0570040-002-AV .

? see page C.34 of the New Source Review Workshop Manual




plant, the Southwire aluminum plant located in Hancock County, the Waupaca Foundry in Perry
County, IN, and the AK Steel plant in Rockport.

Also, there are several ethanol plants and at least one biodiesel plant in the region that should
have been included in the inventory but were not. There are at least two ethanol plants planned
for Henderson County and a biodiesel plant proposed for Daviess County. In Indiana, there are
three (at least one has secured a permit) in Posey County, one in Spencer County and one in Pike
County that should be included in the analysis. ERORA also should have included emissions
from oil and gas wells in the vicinity of the project. The mobile source and fugitive emissions
associated with the roads for oil and gas development must also be included in the inventory of
sources for a cumulative analysis.

Thus, KDAQ cannot adequately assess whether the Cash Creek source will cause or contribute to
a violation of the NAAQS or Class II increments based on the analysis provided in the Cash
Creek permit application. KDAQ must require ERORA to conduct a complete NAAQS and
Class II increment by modeling the Patriot mine together as one source and by requiring the
emissions inventory for the cumulative NAAQS and Class II increment analyses to be expanded
to include all of the above sources and any other sources of air pollution, including minor and
area.sources, within the vicinity of the Cash Creek source.

Also, it is not clear that all required sources were included in the increment consumption
modeling. Sources that consume increment are: (1) the applicant source, (2) all increases since
the minor source baseline date (the date of the first complete PSD application), and (3) all
significant increases at major sources after the major source baseline date (1975)-- i.e., major
modifications subject to PSD/NSR-- even those that should have but did not get a permit.
Typically, applicants only look at the first two. KDAQ should confirm that the source did not
omit any unpermitted modifications at any nearby sources since 1975 from the increment
analysis. If any modified, unpermitted sources were omitted, KDAQ should return the
application to ERORA for proper increment modeling.

b. Meteorological data

The PSD Application assesses compliance with the NAAQS and PSD increments for CO and
PM10 using five years of meteorological data from airports in Evansville (surface data). The
airport data.is not of acceptable quality for air dispersion modeling. The Cash Creek PSD
Application, which relies on these data for air modeling, is therefore flawed and likely
underestimates modeled concentrations due to the way calms are treated, as discussed below. .

Airport data are not collected with the thought of air dispersion modeling in mind. For
example, airport conditions are typically reported once per hour, based on a single observation
(usually) taken in the last ten minutes of each hour. The USEPA recommends that sampling
rates of 60 to 360 per hour, at a minimum, be used to calculate hourly-averaged meteorological
data.*® Air dispersion modeling requires hourly-averaged data, which represents the entire hour
being modeled, and not only a snapshot taken in one moment during the hour.

In addition, data collected at the Evansville airport is not subject to the system accuracies
required for meteorological data collected for air dispersion modeling. U.S. EPA recommends

46 USEPA, Meteorological Monitoring Guidance for Regulatory Modellng Applications, EPA-454/R-99-05,
February 2000, p. 4 2. .



that meteorological monitoring for dispersion'modeling use equipment that are sensitive enough
to measure all conditions necessary for verifying compliance with the NAAQS and PSD
increments. For example, low wind speeds (down to 1.0 meter per second) are usually
associated with peak air quality impacts — this. is because modeled impacts are inversely
proportional to wind speed. Following USEPA guidance, wind speed measunng devices
(anemometers) should have a starting threshold of 0.5 meter per second or less.*’ Additionally,
the wind speed measurements should be accurate-to w1thm plus or minus 0.2 meter per second,
with a measurement resolution of 0.1 meter per second.*®

The airport data used by ERORA, rather than being measured in 0.1 meter per second
increments, is based on wind speed observations that are reported in whole knots. Thus, any
winds lower than one or two knots are reported as calms, and are thus excluded from the
modeling analyses. In no uncertain terms, the conditions most crucial for verifying compliance
with the NAAQS and PSD increments (low wind speeds) are being excluded from the Cash
Creek analysis because of the choice to use the airport data.

Sensitive and accurate measurements of wind speeds are necessary for measuring winds
down to 0.5 meter per second (about one knot), which can then be used as 1.0 meter per second
in the air dispersion modeling analyses. There would be no need to label such low wind speed
hours as calm, which will greatly increase the number of hours included in the modeling
analyses. Again, it is these low wind speed hours which must be included in the modeling data
set to verify compliance with the NAAQS or PSD increments.

KDAQ should have required ERORA to collect pre-constructlon meteoro]oglcal data for
use in the Cash Creek air quality modeling. Cash Creek, which is a major emission source of
many air pollutants, should not be assessed for PSD increment comphance using meteorologlcal
data collected with none of the quahty assurances necessary for air modeling data

IV. ' THE IGCC FACILITY AND COAL MINE SHOULD BE PERMITTED AS A
SINGLE FACILITY

The SOB states that “the primary coal supply is expected be provided by the Patriot Coal
Company, which operates an existing underground and surface mining and processing operation
adjacent to the Cash Creek location. The coal will be delivered by a conveyor from the mine to
an onsite receiving transfer-house.” SOB at p.1. KDAQ issued the Patriot coal processing facility
a construction and operating permit, Permit No. S-06-333, on December 6, 2006. Due to the

' interdegendence of the two facilities and the increased production at Patriot necessitated by Cash
Creek®, the facilities must be evaluated as one entire source for the purposes of the PSD permit
for Cash Creek. This means that in evaluating whether the Cash Creek source’s impacts will be

“1d,, p. 5-2.

“1d., p. 5-1.

9 USEPA Ambient Monitoring Guidelines for Prevention of Significant Deterioration (PSD), EPA-450/4-87-07,
May 1987, p. 55.

30 According to an IEPA press release for the analogous ERORA Taylorville facility, the plant will consume
approximately 1.8 million tons of Illinois coal per year, Patriot’s three Western Kentucky mines together produced
only 4 million tons of coal in 2004. See Peabody Energy Press Release, Nov. 9, 2005, “Patriot Coal Company Earns
Reclamation Honors From the Kentucky Department of Natural Resources & Kentucky Coal Association,” available
at http://phx.corporate-ir. nct/phoenix zhtml‘7c—l29849&p—iro!-newsAnicle&lD—780974&highIight— Thus, the
Cash Creek facility will requlrc the Patriot mine to potentially more than double its production level, which wxll in
turn significantly impact air emissions.




over the regulatory ambient significance levels, both facilities must be modeled together.
Further, in determining the Cash Creek source’s impact area for each pollutant and the impacts
on visibility and other air quality related values of Class I areas, the two facilities must be
modeled simultaneously to predict the overall impacts from the Cash Creek source.

Anyf attempt to model only impacts from the Cash Creek nominal 770 MW facility must be
considered circumvention of the PSD permitting regulations and must not be allowed by KDAQ.

V. PUBLIC PARTICIPATION

On Wednesday, June 6, 2007, both Meleah Geertsma and John Blair sent requests to John
Lyons for an extension of the written comment period. In her request, Ms. Geertsma noted the
challenges to finding a technical expert on IGCC within the standard time period, based on the
relative newness of the technology. Both requests were denied outright, with the caveat that
written comments could be submitted through a representative at the public hearing to be held
ten days after the close of the written comment period due to a scheduling problem within
KDAQ. Ms. Geertsma again requested an extension on June 19, quoting from Hearing Officer
Dickinson’s report in the Trimble case, issued earlier that week, noting systemic problems with
the Division’s treatment of public participation requirements. This report echoed the critiques
stated by Hearing Officer Janet Raider in her April report on the Spurlock permit. Mr. Lyons
again rejected the request. In neither of Mr. Lyons’ response did he provide any justification for
denying the requests beyond the extra days afforded by the Division’s scheduling problems. In
fact, Mr. Lyons implied that he did not have the authority to extend the comment period under
Kentucky regulations (“401 KAR 52:100, Sections 2(2)(a) & 2(2)(b), are very prescriptive in
that the comment period “shall” begin on the date the notice is published and “shall” end thirty
(30) days after the publication date.”)

~ The blank rejection of these justified requests is unacceptable and evidences the
Division’s inexplicable and on-going resistance to the public’s input on its permits. The public
comment period exists so that the public can express its concerns with a permit to the agency,
outside of the adversarial, expensive process of an administrative hearing. It is the opportunity
for an exchange, with the end goal of meeting the air quality laws and regulations to the greatest
extent possible. Blank refusals to extend the comment period, particularly in light of the
numerous and repeated shortcomings in the process itself noted by Hearing Officers Dickinson
and Raider which produce delay and confusion for the public, prevent the public from having a
meaningful opportunity to comment as the law requires. Nor does Kentucky law prescribe a
maximum 30-day comment period as suggested by Mr. Lyons. The above quote conveniently
leaves out the language in 401 KAR 52:100, Section 2(1)(a) clearly stating that the Cabinet shall
afford a “minimum of thirty (30) days for public comment.”

Commenters note that, due to the short time period for reviewing this voluminous and
complex permit record, we have focused our comments on the BACT limits and not included
complete comments on several areas which we believe to be deficient. These areas include the
enforceability of numerous permit conditions, as well as the applicant’s air quality modeling
demonstration and soils and vegetation assessment. It should also be noted that the volume of
these comments is in large part due to the extensive work of other advocates to generate the
general arguments on carbon dioxide in other cases. The allotted time was wholly insufficient to
do the permit-specific review necessary to meaningfully comment on the materials available for



public review. Nor was the by-chance additional time to submit written comments at the hearing
sufficient. We are aware of others who needed additional time to submit written comments and
who had to scramble to find persons to hand deliver the comments and represent these comments
at the hearing.

In sum, we are commenting on the insufficient opportunity af’forded by the Division with
regards to the draft permit. To correct these errors, the Division should seriously consider
reopening the comment period. In addition, in the event that comments from this period result in
significant changes to the permit limits, the Division should notice an additional comment period
on the revised draft permit prior to finalizing it. We finally strongly urge the Division to follow,
at a minimum, the recommendations laid out in the referenced Hearing Officer’s reports. Ample
room exists now under the Division’s regulations for improving the opportunity for public
participation in the ways noted. The Division’s regulations also could be improved by
amendments clearly laying out the standards for extensions. Finally, we note appreciation for the
provision of electronic files during this comment period and recommend that such files be
assembled prior to the notice date to enable the timely review of the voluminous files.

V1. CONCLUSION

For the reasons stated above, KDAQ should deny the Cash Creek-ERORA draft permit as a
matter of law and fully comply with the duty to provide a meaningful opportunity for public
participation during the remainder of the permit’s consideration. If you have any questions about
these comments or require additional information, please do not hesitate to contact Meleah
Geertsma at 312-795-3713.

Thank you for your consideration of this important matter

Sincerely,

Meleah A. Geertsmé '
Staff Attorney and Public Health Specialist

Environmental Law and Policy Center
Chicago, IL

Bruce Nilles
Senior Midwest Representative
Sierra Club -

John Blair
Executive Director
Valley Watch, Inc.
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Chapter 3 — Coal-Based Electricity Generation -

INTRODUCTION

In the US,, coal-based power generation is
expanding again; in China, it is expanding
very rapidly; and in India, it appears on the
verge of rapid expansion: In all these coun-
tries and worldwide, the primary generating
technology is pulverized coal (PC) combus-
tion. PC combustion technology continues
to undergo technological improvements that
increase efficiency and reduce emissions.
However, technologies favored for today’s
conditions may not be optimum under future
conditions. In particular, carbon dioxide cap-
ture and sequestration in coal-based power
generation is an important emerging option
for managing carbon dioxide emissions while
meeting growing electricity demand, but this
would add further complexity to the choice
of generating technology.

The distribution of coal-based generating
plants for the U. S. is shown in Figure 3.1.
Most of the coal-based generating units in
the U. S. are between 20 and 55 years old; the

average age of the fleet is over 35 years[1].-

Coal:based generating units less than 35
years old average about 550 MW,; older gen-
erating units are typically smaller. With cur-
rent life-extension capabilities, many of these
units could, on-average, operate another 30+
years, Units that are less than about 50 years
old are essentially all air-blown, PC combus-
tion units. The U.S. coal fleet average gener-
ating efficiency is about 33%, although a few,
newer generating units exceed 36% efficiency
[2](3]. Increased generating efficiency is im-
portant, since it translates directly into lower
criteria pollutant emissions (at a given re-

moval efficiency) and lower carbon dioxide
emissions per kW,-h of electricity generated.

GENERATING TECHNOLOGIES — OVERVIEW

This chapter evaluates the technologies that
are either currently commercial or will be
commercially viable in the near term for
electricity generation from coal. It focuses
primarily on the U. S., although the analysis
is more broadly applicable. We analyze these
generating technologies in terms of the cost
of electricity produced by each, without and
with carbon dioxide (CO,) capture, and their
applicability, efficiency, availability and reli-
ability. Power generation from coal is subject
to a large number of variables which impact
technology choice, operating efficiency, and
cost of electricity (COE) produced [4]. Our
approach here was to pick a point set of condi-
tions at which to compare each of the generat-
ing technologies, using a given generating unit
design model to provide consistency. We then
consider how changes from this point set of
conditions, such as changing coal type, impact
the design, operation, and cost of electricity
(COE) for each technology. We also consider
emissions control and retrofits for CO, cap-
ture for each technology. Appendix 3.A sum-

marizes coal type and quality issues, and their -

impact.

For the technology comparisons in this chap-
ter, each of the generating units considered
was a green-field unit which contained all the
emissions control equipment required to op-
erate slightly below current, low, best-demon-
strated criteria emissions performance levels.

Coal-Based Eloctricty Gonsration

17
2



Figure 3.1 Distribution of U.S. Coal-Based Power Plants. Data from 2002 USEPA eGRID
database; Size Of Circles Indicate Power Plant Capacity.
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To evaluate the technologies on a consistent
basis, the design performance and operating
parameters for these generating technologies
were based on the Carnegie Mellon Integrated
Environmental Control Model, version 5.0
(IECM) [5] which is a modeling tool specific
to coal-based power generation [6].[7]. The
units all use a standard Illinois # 6 bituminous
coal, a high-sulfur, Eastern U.S. coal with a
moderately high-heating value (3.25 wt% sul-
fur & 25,350 kJ/kg (HHV)). Detailed analysis
is given in Table A-3.B.1 [5] (Appendix 3.B).

GENERATING EFFICIENCY The fraction of the
thermal energy in the fuel thatends up in the net
electricity produced is the generating efficiency
of the unit {8]. Typical modern coal units range
in thermal efficiency from 33% to 43% (HHV).
Generating efficiency depends on a number of
unit design and operating parameters, includ-
ing coal type, steam temperature and pressure,
and condenser cooling water temperature [9].
For example, a unit in Florida will generally
have a lower operating efficiency than a unit in
northern New England or in northern Europe
due to the higher cooling water temperature in
Florida. The difference in generating efficiency
could be 2 to 3 percentage points. Typically,

.units operated at near capacity exhibit their

highest efficiency; unit cycling and operating
below capacity result in lower efficiency.

Tatal CostFired Capacity » 330-GW

LEVELIZED COST OF ELECTRICITY

The levelized cost of electricity (COE) is the
constant dollar electricity price that would be
required over the life of the plant to cover all
operating expenses, payment of debt and ac-
crued interest on initial project expenses, and
the payment of an acceptable return to in-
vestors. Levelized COE is comprised of three
components: capital charge, operation and
maintenance costs, and fuel costs. Capital cost
is generally the largest component of COE.
This study calculated the capital cost compo-
nent of COE by applying a carrying charge
factor of 15.1% to the total plant cost (TPC).
Appendix 3.C provides the basis for the eco-
nomics discussed in this chapter.

AIR-BLOWN COAL COMBUSTION GENERATING
TECHNOLOGIES

In the next section we consider the four pri-
mary air-blown coal generating technologies
that compose essentially all the coal-based
power generation units in operation today

.and being built. These include PC combustion

using subcritical, supercritical, or ultra-super-
critical steam cycles designed for Illinois #6
coal and circulating fluid-bed (CFB) combus-

- tion designed for lignite. Table 3.1 summariz-
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es representative operating performance and
economics for these air-blown coal combus-
tion generating technologies. Appendix 3.C
provides the basis for the economics. PC com-
bustion or PC generation will be used to mean
air-blown pulverized coal combustion for the
rest of this report, unless explicitly stated to be
oxy-fuel PC combustion for oxygen-blown PC
combustion,

PULVERIZED COAL COMBUSTION POWER GEN-
ERATION: WITHOUT CO, CAPTURE

SUBCRITICAL OPERATION In a pulverized coal
unit, the coal is ground to talcum-powder
fineness, and injected through burners into
the furnace with combustion air [10-12]. The
fine coal particles heat up rapidly, undergo py-
rolysis and ignite. The bulk of the combustion
air is then mixed into the flame to completely
burn the coal char. The flue gas from the boiler
passes through the flue gas clean-up units to
remove particulates, SO,, and NO,. The flue
gas exiting the clean-up section meets criteria

-Coal-Based tlectricity Generation
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pollutant permit requirements, typically con-
tains 10-15% CO, and is essentially at atmo-
spheric pressure, A block diagram of a subcrit-
ical PC generating unit is shown in Figure 3.2.
Dry, saturated steam is generated in the fur-
nace boiler tubes and is heated further in the
superheater section of the furnace. This high-
pressure, superheated steam drives the steam
turbine coupled to an electric generator. The
low-pressure steam exiting the steam turbine
is condensed, and the condensate pumped
back to the boiler for conversion into steam.
Subcritical operation refers to steam pressure
and temperature below 22.0 MPa (~3200 psi)
and about 550° C (1025° F) respectively. Sub-
critical PC units have generating efficiencies
between 33 to 37% (HHV), dependent on coal
quality, operations and design parameters,
and location.

Key material flows and conditions for a 500

MW, subcritical PC unit are given in Figure
3.2 (5, 13]. The unit burns 208,000 kg/h (208
tonnes/h [14]) of coal and requires about 2.5
million kg/h of combustion air. Emissions
control was designed for 99.9% PM and 99+%

. 8O, reductions and greater than about 90%
NO, reduction. Typical subcritical steam cy-

cle conditions are 16.5 MPa (~2400 psi) and
540° C (1000° F) superheated steam. Under
these operating conditions (Figure 3.2), [IECM
projects an efficiency of 34.3% (HHV) [15].
More detailed material flows and operating
conditions are given in Appendix 3.B, Figure

A-3.B.2, and Table 3.1 summarizes the CO,
emissions. ‘

The coal mineral matter produces about 22,800
kg/h (23 tonnes/h) of fly and bottom ash. This
can be used in cement and/or brick manufac-
ture. Desulfurization of the flue gas produces
about 41,000 kg/h (41 tonnes/h) of wet solids
that may be used in wallboard manufacture or

- disposed of in an environmentally safe way.

SUPERCRITICAL. AND ULTRA-SUPERCRITICAL
OPERATION Generating efficiency is in-
creased by designing the unit for operation at
higher steam temperature and pressure. This
represents a movement from subcritical to
supercritical to ultra-supercritical steam pa-
rameters [16]. Supercritical steam cycles were
not commercialized until the late 1960s, after
the necessary materials technologies had been
developed. A number of supercritical units
were built in the U.S. through the 1970’s and
early 80, but they were at the limit of the
then-available materials and fabrication capa-
bilities, and some problems were encountered
[17]. These problems have been overcome for
supercritical operating conditions, and super-
critical units are now highly reliable. Under
supercritical conditions, the supercritical fluid
is expanded through the high-pressure stages
of a steam turbine, generating electricity. To
recharge the steam properties and increase the
amount of power generated, after expansion
through the high-pressure turbine stages, the

Figure 3.2 Subcritical 500 MW, Pulverized Coal Unit without CO, Capture
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Figure 3.3 Ultra-Supercritical 500 MW, Pulverized Coal Unit without CO, Capture
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steam is sent back to the boiler to be reheated.
Reheat, single or double, increases the cycle
efficiency by raising the mean temperature of
heat addition to the cycle.

Supercritical electricity generating efficiencies
range from 37 to 40% (HHYV), depending on
design, operating parameters, and coal type.
Current state-of-the-art supercritical PC gen-
eration involves 24.3 MPa (~3530 psi) and 565
C (1050 F), resulting in a generating efficiency
of about 38% (HHV) for Illinois #6 coal.

Meanwhile, new materials capabilities have
been further expanding the potential oper-
ating range. To take advantage of these de-
velopments, the power industry, particularly
in Europe and Japan, continues to move to
higher steam pressure and temperature, pri-
marily higher temperatures. Operating steam
cycle conditions above 565° C (>1050° F) are
referred to as ultra-supercritical. A number
of ultra-supercritical units operating at pres-
sures to 32 MPa (~4640 psi) and temperatures
to 600/610° C (1112-1130° F) have been con-
structed in Europe and Japan [18]. Opera-
tional availability of these units to date has
been comparable to that of subcritical plants.
Current materials research and development
is targeting steam cycle operating conditions
of 36.5 to 38.5 MPa (~5300-5600 psi) and tem-
peratures of 700-720° C (1290-1330° F)[19].
These conditions should increase generating
efficiency to the 44 to 46% (HHV) range for

v

bituminous coal, but require further materi-
als advances, particularly for manufacturing,
field construction, and repair.

Figure 3.3 is a block diagram of a 500 MW,
ultra-supercritical PC generating unit show-
ing key flows. The coal/combustion side of the
boiler and the flue gas treatment are the same
as for a subcritical boiler. Coal required to
generate a given amount of electricity is about
21% lower than for subcritical generation,
which means that CO, emissions per MW,-h
are reduced by 21%. The efficiency projected
for these design operating conditions is 43.3%
(HHV) (Figure 3.3) vs. 34.3% for subcritical
conditions. More detailed material and oper-
ating information is given in Appendix 3.B.

Table 3.1 summarizes the performance for

subcritical, supercritical, and ultra-supercriti-
cal operation.

FLUID-BED COMBUSTION A variation on PC
combustion is fluid-bed combustion in which
coal is burned with air in a fluid bed, typically
a circulating fluid bed (CFB){20-22]. CFBs are

best suited to low-cost waste fuels and low-

quality or low heating value coals. Crushed coal
and limestone are fed into the bed, where the
limestone undergoes calcination to produce
lime (CaO). The fluid bed consists mainly of
lime, with a few percent coal, and recirculated
coal char. The bed operates at significantly low-
er temperatures, about 427° C (800° F), which
thermodynamically favors low NO, formation

Coal-Based Electricity Generation
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and SO, capture by réaction with CaQ to form
CaSO,. The steam cycle can be subcritical and
potentially supercritical, as with PC combus-
tion, and generating efficiencies are similar.
The primary advantage of CFB technology is
its capability to capture SO, in the bed, and
its flexibility to a wide range of coal proper-
ties, including coals with low heating value,
high-ash coals and low-volatile coals, and to
changes in coal type during operation. Several
new lignite-burning CFB units have been con-
structed recently, and CFBs are well suited to
co-firing biomass [23].

The performance data for the CFB unit in
Table 3.1 is based on lignite rather than Illi-
nois # 6 coal. The lignite has a heating value
of 17,400 kJ/kg and low sulfur. The coal feed
rate is higher than for the other technologies
because of the lower heating value of the lig-
nite. Appendix 3.B gives a detailed process
schematic for CFB generation.

COALTYPE AND QUALITY EFFECTS

Coal type and quality impact generating unit '

technology choice and design, generating ef-
ficiency, capital cost,.performance, and COE
(Appendix 3.A). Boiler designs today usually
encompass a broader range of typical coals
than initially intended to provide future flex-
ibility. Single coal designs are mostly limited
to mine-mouth plants, which today are usu-
ally only lignite, subbituminous, or brown
coal plants. The energy, carbon, moisture, ash,
and sulfur contents, as well as ash characteris-
tics, all play an important role in the value and
selection of coal, in its transportation cost,
and in the technology choice for power gen-
eration. For illustration, Table 3.2 gives typical
values and ranges for various coal properties
as a function of coal type. Although most of
the studies available are based on bituminous
coals, a large fraction of the power generated

in the U.S. involves Western subbituminous -

coals (>35%), such as Powder River Basin, be-
cause of its low sulfur content.

MIT STUDY OM THE FUTURE OF COM

Each of these coal properties interacts in a sig-
nificant way with generation technology to af-
fect performance. For example, higher sulfur
content reduces PC generating efficiency due
to the added energy consumption and oper-
ating costs to remove SO, from the flue gas.
High ash content requires PC design changes
to manage erosion. High. ash is a particular
problem with Indian coals. Fluid-bed com-
bustion is well suited to high-ash coals, low-
carbon coal waste, and lignite. Several high-
efficiency, ultra-supercritical and supercritical
PC generating units have recently been com-
missioned in Germany burning brown coal or
lignite, and several new CFB units have been
constructed in Eastern Europe, the U.S,, Tur-
key and India burning lignite and in Ireland
burning peat([23, 24].

Coal types with lower energy content and
higher moisture content significantly aftect
capital cost and generating efficiency. About
50% of U.S. coal is sub-bituminous or lignite.
Using bituminous Pittsburgh #8 as the refer-
ence, PC units designed for Powder River Ba-
sin (PRB) coal and for Texas lignite have an
estimated 14% and 24% higher capital cost
respectively. Generating efficiency decreases
but by a smaller percentage (Appendix 3.A,
Figure A-3.A.3) [25]. However, the lower cost
of coal types with lower heating value can off-
set the impact of this increased capital cost
and decreased efficiency, thus, resulting in
very little impact on COE. Using average 2004
mine-mouth coal prices and PC generation,
the COE for Illinois #6, PRB, and Texas lignite
is equal to or less than that for Pittsburgh #8
(Appendix 3.A, Figure A-3.A.4).

U.S. CRITERIA POLLUTANT IMPACTS.

Although coal-based power generation has a
negative environmental image, advanced PC
plants have very low emissions; and PC emis-
sions control technology continues to improve
and will improve further (Appendix 3.D). It is
not clear when and where the ultimate limits
of flue gas control will be reached. In the US,,
particulate removal, via electrostatic precipita-
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tors (ESP) or fabric filters, is universally prac-
ticed with very high levels of removal (99.9%).
Flue gas desulfurization has been added to
less than one-third of U.S. coal-based gener-
ating capacity (2], and post-combustion NO,
control is practiced on about 10% of the coal-
based generating capacity.

The Clean Air Act (1990) set up a cap and
trade system for SO, [26] and established
emissions reductions guidelines for NO,. This
has helped produce a 38% reduction in total
SO, emissions over the last 30 years, while
coal-based power generation grew by 90%.
Total NO, emissions have been reduced by
25% over this period. Recent regulations, in-
cluding NAAQS[27], the Clean Air Interstate
Rule (CAIR) [28], and the Clean Air Mercury
Rule (CAMR) [29] will require an additional
60% reduction in total SO, emissions and an
additional 45% reduction in total NO, emis-
sions nationally by 2020. During this period,
coal-based generation is projected to grow
about 35%. Mercury reduction initially comes
with SO, abatement; additional, mandated re-
ductions come after 2009. NAAQS have pro-
duced a situation in which permitting a new
coal generating unit requires extremely low
emissions of particulate matter (PM), SO,,
and NO,, driven by the need to meet strin-
gent, local air quality requirements, essentially
independent of national emissions caps.

Newly permitted coal-fired PC units routinely
achieve greater than 99.5% particulate control;
and removal efficiencies greater than 99.9% are
achjevable at little additional cost. Wet flue-
gas desulfurization (FGD) can achieve 95%

SO, removal without additives and 99% SO,
removal with additives [30]. Selective catalytic
reduction (SCR), combined with low-NO,
combustion technology, routinely achieves
90+% NO, reduction over non-controlled
emissions levels. New, advanced PC units in
the U.S. are currently achieving criteria pollut-
ant emissions reductions consistent with the
performance outlined above and have emis-
sions levels that are at or below the emissions
levels achieved by the best PC units in Japan
and Europe (Appendix 3.D).

Today, about 25% of the mercury in the coal
burned is removed by the existing flue gas treat-
ment technologies in place, primarily with the
fly ash via electrostatic precipitators (ESP) or
fabric filters. Wet FGD achieves 40-60% mercu-
ry removal; and when it is combined with SCR,
mercury removal could approach 95% for bi-
tuminous coals [31]. For subbituminous coals,
mercury removal is typically less than 40%, and
may be significantly less for lignite, even when
the flue gas clean-up technologies outlined
above are in use. However, with activated car-
bon or brominated activated carbon injection
removal rates can be increased to ~90% [31].
Optimization of existing technologies and new
technology innovations can be expected to
achieve > 90% mercury removal on most if not
all coals within the next 10-15 years.

Table 3.3 gives the estimated incremental
impact on the COE of the flue gas treatment
technologies to meet the low emissions fevels
that are the design basis of this study, vs. a PC
unit without controls. The impact of achiev-
ing these levels of control is about 1.0 ¢/kW,-h
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or about 20% of the total COE from a highly-
controlled PC unit. Although mercury con-
trol is not explicitly addressed here, removal
should be in the 60-80% range for bituminous
coals, including Illinois #6 coal, and less for
subbituminous coals and lignite. We estimate
that the incremental costs to meet CAIR and
CAMR requirements and for decreasing the
PM, SO,, and NO, emissions levels by a fac-
tor of 2 from the current best demonstrated
emissions performance levels used for Table
3.3 would increase the cost of electricity by
about an additional 0.22 ¢/kW,-h (Appendix
3.D, Table A-3D.4). The total cost of emis-
sions control is still less than 25% of the cost
of the electricity produced. Meeting the Fed-
eral 2015 emissions levels is not a question of
control technology capabilities but of uniform
application of current technology. Meeting lo-
cal emissions requirements may be a different
matter. ’

PULVERIZED COAL COMBUSTION GENERATING
TECHNOLOGY: WITH CO, CAPTURE )

CO, capture with PC combustion generation
involves CO, separation and recovery from
the flue gas, at low concentration and low par-
tial pressure. Of the possible approaches to
separation {32], chemical absorption with
amines, such as monoethanolamine (MEA) or
hindered amines, is the commercial process

MIT STUDY OM THF TUTURF OF COAL

of choice [33, 34]. Chemical absorption offers
high capture efficiency and selectivity for air--
blown units and can be used with sub-, super-,
and ultra-supercritical generation as illustrat-
ed in Figure 3.4 for a subcritical PC unit. The
CO, is first captured from the flue gas stream
by absorption into an amine solution in an ab-
sorption tower. The absorbed CO, must then
be stripped from the amine solution via a tem-
perature increase, ‘regenerating the solution
for recycle to the absorption tower. The recov-
ered CO, is cooled, dried, and compressed to a
supercritical fluid. It is then ready to be piped
to storage. '

CO, removal from flue gas requires energy,
primarily in the form of low-pressure steam
for the regeneration of the amine solution.
This reduces steam to the turbine and the net
power output of the generating plant. Thus, to
maintain constant net power generation the
coal input must be increased, as well as the size
of the boiler, the steam turbine/generator, and
the equipment for flue gas clean-up, etc. Ab-
sorption solutions that have high CO, binding
energy are required by the low concentration
of CO, in the flue gas, and the energy require-
ments for regeneration are high. ‘

A subcritical PC unit with CO, capture (Fig-
ure 3.4), that produces 500 MW, net power,
requires a 37% increase in plant size and in
coal feed rate (76,000 kg/h more coal) vs. a




Figuré 3.4 Subcritical 500 MW, Pulverized Coal Unit with CO, Capture
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500 MW, unit without CO, capture (Figure
3.2). The generating efficiency is reduced from
34.3% to 25.1% (Table 3.1). The primary fac-
tors in efficiency reduction associated with ad-
dition of CO, capture are illustrated in Figure
*3.5. The thermal energy required to recover
CO, from the amine solution reduces the ef-
ficiency by 5 percentage points. The energy
required to compress the CO, from 0.1 MPa
to about 15 MPa ( to a supercritical fluid) is
the next largest factor, reducing the efficiency
by 3.5 percentage points. All other energy re-
quirements amount to less than one percent-
age point.

An uitra-supercritical PC unit with CO, cap-
ture (Figure 3.6) that produces the same net
power output as an ultra-supercritical PC unit
without CO, capture (Figure 3.3) requires a
27% increase in unit size and in coal feed rate
(44,000 kg/h more coal). Figure 3.7 iltustrates
the main factors in efficiency reduction asso-
ciated with addition of CO, capture to an ul-
tra-supercritical PC unit. The overall efficien-
cy reduction is 9.2 percentage points in both
cases, but the ultra-supercritical, non-capture
unit starts at a sufficiently high efficiency that
with CO, capture, its efficiency is essentially
the same as that of the subcritical unit without
CO; capture.

500 MW, Net

Figure 3.5 Parasitic Energy Requirements for a

Subcritical Pulverized Coal Unit With Post-Combustion

€0, Capture

Efficiency Loss: Subcritical Capture

COST OF ELECTRICITY FOR AIR-BLOWN PULVER-
IZED COAL COMBUSTION

The cost of electricity (COE), without and with
CO, capture, was developed for the competing
technologies analyzed in this report through
a detailed evaluation of recent design studies,
combined with expert validation. Appendix
3.C lists the studies that formed the basis for
our report (Table A-3.C.2), provides more de-
tail on each, and details the approach used. The
largest and most variable component of COE
among the studies is the capital charge, which
is dependent on the total plant (or unit) cost
(TPC) and the cost of capital. Figure 3.8 shows
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Figure 3.6 Ultra-Supercritical 500 MW, Pulverized Coal Unit with CO, Capture
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the min, max, and mean of the estimated TPC
for each technology expressed in 2005 dollars.
Costs are for a 500 MW, plant and are given in
$/kW, net generating capacity.

In addition to the variation in TPC, each of
these studies used different economic and op-
erating parameter assumptions resulting in a
range in the capital carrying cost, in the O&M
cost, and in the fuel cost. The differences in
these assumptions among the studies account
for much of the variability in the reported
COE. 'The COE from these studies is shown in
Figure 3.9, where the “as-reported” bars show
the min, max, and mean in the COE for the
different technologies as reported in the stud-

Figure 3.7 Parasitic Energy Requirements for an
- Ultra-Supercritical Pulverized Coal Unit with Post-
Combustion CO, Capture
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ies in the dollars of the study year. Appendix
3.C provides more detail.

. To compare the studies on a more consistent
basis, we recalculated the COE for each of the
studies using the normalized economic and
operating parameters listed in Table 3.4. O&M
costs are generally considered to be technology
and report-specific and were not changed in
this analysis. Other factors that contribute to
variation include regional material and labor
costs, and coal quality impacts. The “normal-
ized” bars in Figure 3.9 summarize the results
of this analysis of these design studies.

The variation in “as-reported” COE for non-
capture PC combustion is small because of
the broad experience base for this technology.
Significant variation in COE exists for the CO,
capture cases due to the lack of commercial
data. The normalized COE values are higher
for most of the cases because we used a higher
fuel price and put all cost components in 2005
dollars.

To develop the COE values for this report, we
took the TPC numbers from the design stud-
Jies (Figure 3.8), adjusted them to achieve in-
ternal consistency (e.g. SubC PC<SC PC<USC
PC), then compared our TPC numbers with
industry consensus group numbers [35] and
made secondary adjustments based on ratios
and deltas from these numbers. This produced
the TPC values in Table 3.1. Using these TPC




numbers, the parameters in Table 3.4, and es-
timated O&M costs, we calculated the COE
for each technology, and these are given in
Table 3.1.

Total plant costs shown above and in Table
3.1 were developed during a period of price

* stability [2000-2004] and were incremented

by CPI inflation to 2005%. These costs and the
deltas among them were well vetted, broadly
accepted, and remain valid in comparing costs
of different generating technologies. However,
significant cost inflation from 2004 levels due
to increases in engineering and construction
costs including labor, steel, concrete and other
consumables used for power plant construc-
tion, has been between 25 and 30%. Thus, a
SCPC unit with an estimated capital cost of
$1330 (Table 3.1) is now projected at $1660 to
$1730/ kW, in 2007$. Because we have no firm
data on how these cost increases will affect the
cost of the other technologies evaluated in this
report, the discussion that follows is based on
the cost numbers in Table 3.1, which for rela-
tive comparison purposes remain valid.

For PC generation without CO, capture, the
COE . decreases from 4.84 ta 4.69 ¢/kW,-h
from subcritical to ultra-supercritical technol-
ogy because efficiency gains outweigh the ad-
ditional capital cost (fuel cost component de-
creases faster than the capital cost component
increases). Historically, coal cost in the U.S.
has been low enough that the economic choice
has been subcritical PC. The higher coal costs
in Europe and Japan have driven the choice
of higher-efficiency generating technologies,
supercritical and more recently ultra-super-
critical. For the CFB case, the COE is similar
to that for the PC cases, but this is because
cheaper lignite is the feed, and emissions con-
trol is less costly. The CFB design used here
does not achieve the very low criteria emis-
sions ‘achieved by our PC design. For Illinois
#6 and comparable emissions limits, the COE
for the CFB would be significantly higher.

The increase in COE in going from no-capture
to CO, capture ranges from 3.3 ¢/kW,-h for
subcritical generation to 2.7 ¢/kW,-h for ultra-

Figure 3.8 Total Plant Cost for Air-Blown Coal Combustion
Power Generation Technologies from Recent Design Studies.
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supercritical generation (Table 3.1). Over half
of this increase is due to higher capital carrying
charge resulting from the increased boiler and
stearn turbine size and the added CO, capture,
recovery, and compression equipment. About
two thirds of the rest is due to higher O&M
costs associated with the increased operational
scale per kW, and with CO, capture and recov-
ery. For air-blown PC combustion technalo-
gies, the cost of avoided CO, is about $41 per
tonne. These costs are for capture, compression
and drying, and do not include the pipeline,
transportation and sequestration costs.

The largest cause of the efliciency reduction
observed with CO, capture for air-blown PC
generation (Figure 3.5 and 3.7) is the energy
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Figure 3.9 Cost of Electricity from Design Studies As-Reported and Using Normalized
Economic and Operating Parameters for Air-Blown Coal Combustion Generatmg Technologles
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required to regenerate the amine solution
(recovering the CO,), which produces a 5
percentage point efficiency reduction. If this
component could be reduced by 50% with
an efficient, lower-energy capture technol-
ogy, the COE for supercritical capture would
be reduced by about 0.5 ¢/kW,-h to about 7.2
¢/kW,-h and by about 0.4 ¢/kW,_-h for ultra-
supercritical generation. This would reduce
the CO, avoided cost to about $30 per tonne,

" a reduction of over 25%.

RETROFITS FOR CO, CAPTURE

Because of the large coal-based PC gernierating
fleet in place and the additional capacity that
will be constructed in the next two decades, the
issue of retrofitting for CO, capture is impor-
tant to the future management of CO, emis-

- sions. For air-blown PC combustion units, ret-

rofit includes the addition of a process unit to
the back end of the flue-gas system to separate
and capture CO, from the flue gas, and to dry
and compress the CO, to a supercritical fluid,
ready for transport and sequestration. Since
the existing coal fleet consists of primarily

Y ON TME FUTURE OF (08!

subcritical units, another option is to rebuild

the boiler/steam system, replacing it with high
efficiency supercritical or ultra-supercritical

- technology, including post-combustion CO,

capture. Appendix 3.E provides a more-de-
tailed analysis of retrofits and rebuilds.

For an MEA retrofit of an existing subcriti-
cal PC unit, the net electrical output can be
derated by over 40%, e.g., from 500 MW, to

294 MW, [36]. In this case, the efficiency de-

crease is about 14.5 percentage points (Ap-
pendix 3.E) compared to about 9.2 percentage
points for purpose-built subcritical PC units,
one no-capture and the other capture (Table
3.1). With the retrofit, the steam required to
regenerate the absorbing solution to recover
the CO, (Figure 3.4), unbalances the rest of
the plant so severely that the efficiency is re-
duced another 4 to 5 percentage points. In the
retrofit case, the original boiler is running at
full design capacity, but the original steam tur-
bine is operating at about 60% design rating,
which is well off its efficiency optimum. Due
to the large power output reduction (41% de-
rating), the retrofit capital cost is estimated to
be $1600 per kW, [36]. This was for a specific




unit with adequate space; however, retrofit
costs are expected to be highly dependent on
location and unit specifics. If the original unit
is considered fully paid off, we estimate the
COE after retrofit could be slightly less than
that for a new purpose-built PC unit with CO,
capture. However, an operating plant will usu-
ally have some residual value, and the reduc-
tion in unit efficiency and output, increased
on-site space requirements and unit downtime
are all complex factors not fully accounted for
in this analysis. Based on our analysis, we con-
clude that retrofits seem unlikely.

Another approach, though not a retrofit, is
to rebuild the core of a subcritical PC unit,
installing supercritical or ultra-supercritical
technology along with post-combustion CO,
capture. Although the total capital cost for
this approach is higher, the cost/kW, is about
the same as for a subcritical retrofit. The re-
sultant plant efficiency is higher, consistent
with that of a purpose-built unit with capture;
the net power output can essentially be main-
tained; and the COE is about the same due to
the overall higher efficiency. We estimate that
an ultra-supercritical rebuild with MEA cap-
ture will have an efficiency of 34% and pro-
duce electricity for 6.91 ¢/kW,-h (Appendix
3.E). We conclude that rebuilds including CO,
capture appear more attractive than retrofits,
particularly if they upgrade low-efficiency PC
units with high-efficiency technology, includ-
ing CO, capture.

CAPTURE-READY A unit can be considered
capture-ready if, at some point in the future,
it can be retrofitted for CO, capture and se-
questration and still be economical to operate
[37]. Thus, capture-ready design refers to de-
signing a new unit to reduce the cost of and to
facilitate adding CO, capture later or at least
to not preclude addition of capture later. Cap-
ture-ready has elements of ambiguity associ-
ated with it because it is not a specific design,
but includes a range of investment and design
decisions that might be undertaken during
unit design and construction. Further, with an
uncertain future policy environment, signifi-
cant pre-investment for CO, capture is typi-

cally not economically justified [38]. However,
some actions make sense. Future PC plants
should employ the highest economically ef-
ficient technology and leave space for future
capture equipment if possible, because this
makes retrofits more attractive. Siting should
consider proximity to geologic storage.

OXYGEN-BLOWN COAL-BASED POWER GENERA-
TION

The major problems with CO, capture from
air-blown PC combustion are due to the need
to capture CO, from flue gas at low concentra-
tion and low partial pressure. This is mainly
due to the large amount of nitrogen in the flue
gas, introduced with the combustion air. An-
other approach to CO, capture is to substitute
oxygen for air, essentially removing most of the
nitrogen. We refer to this as oxy-fuel PC com-
bustion. A different approach is to gasify the
coal and remove the CO, prior to combustion.
Each of these approaches has advantages and
disadvantages, but each offers opportunities
for electricity generation with reduced CO,-
capture costs. We consider these approaches
next in the form of oxy-fuel PC combustion
and Integrated Gasification Combined Cycle
(TIGCC) power generation.

Table 3.5 summarizes representative perfor-
mance and economics for oxygen-blown coal-
based power generation technologies. Oxy-
fuel combustion and IGCC were evaluated
using the same bases and assumptions used for
the PC combustion technologies (Table 3.1).
In this case the estimates are for the Nth unit
or plant where N is a relatively small number,
< 10. In this report, we use gasification and
IGCC to mean oxygen-blown gasification or
oxygen-blown IGCC. If we mean- air-blown
gasification, it will be explicitly stated.

OXY-FUEL PULVERIZED COAL (PC) COMBUS-

. TION

This approach to capturing CO, from PC
units involves burning the coal with ~95%
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pure oxygen instead of air as the oxidant[39-

- 41]. The-flue gas then consists mainly of car-

bon dioxide and water vapor. Because of the
low concentration of nitrogen in the oxidant
gas (95% oxygen), large quantities of flue gas
are recycled to maintain design temperatures
and required heat fluxes in the boiler, and dry
coal-ash conditions. Oxy-fuel enables capture
of CO, by direct compression of the flue gas
but requires an air-separation unit.(ASU) to
supply the oxygen. The ASU energy consump-
tion is the major factor in reducing the effi-
ciency of oxy-fuel PC combustion. There are
no practical reasons for applying oxy-fuel ex-
cept for CO, capture.

MIT STUDY ON THE FLTURE OF COAL

A block diagram of a 500 MW, oxy-fuel gen-
erating unit is shown in Figure 3.10 with key
material flows shown. Boiler and steam cycle
are supercritical. The coal feed rate is higher
than that for supercritical PC without capture
because of the power consumption of the air
separation unit but lower than that for a super-
critical PC with MEA CO, capture (Table 3.1).
In this design, wet FGD is used prior to recycle
to remove 95% of the SO, to avoid boiler cor-
rosion problems and high SO, concentration
in the downstream compression/separation
equipment. Non-condensables are removed
from the compressed flue gas via a two-stage
flash. The composition requirements (purity)
of the CO, stream for transport and geologi-
cal injection are yet to be established. The




Figure3.10 500 MW, Supercritical Oxy-Fuel Generating Unit with O, Capture
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generating efficiency is 30.6% (HHV), which
is about 1 percentage point higher than super-
critical PC with MEA CO, capture. Current
design work suggests that the process can be
further simplified with’SO, and NO, removal
occurring in the downstream compression &
separation stage at reduced cost [42]. Further
worki is needed.

Figure 3.11 shows the parasitic energy re-
quirements for oxy-fuel PC generation with
CO, capture. Since the steam cycle is super-
critical for the oxy-fuel case, supercritical PC
is used as the comparison base. The oxy-fuel
PC unit has a gain over the air-driven PC case
due to improved boiler efficiency and reduced
emissions control energy requirements, but
the energy requirement of the ASU, which
produces a 6.4 percentage point reduction,
outweighs this efficiency improvement. The
overall efficiency reduction is 8.3 percentage
points from supercritical PC. More efficient
oxygen separation technology would have a
significant impact.

A key unresolved issue is the purity require-
ments of the supercritical CO, stream for geo-

logical injection (sequestration). Our design
produces a highly-pure CO, stream, similar
to that from the PC capture cases, but incurs
additional cost to achieve this purity level. If
this additional purification were not required

for transport and geologic sequestration of the .

CO,, oxy-fuel PC combustion could gain up
to one percentage point in efficiency, and the
COE could be reduced by up to 0.4 ¢/kW,-h.

Oxy-fuel PC combustion is in early commer-
cial development but appears to have consid-
erable potential. It is under active pilot-scale
development [43, 44]; Vattenfall plans a 30
MW, CO,-free coal combustion plant for
2008 start-up[43]; Hamilton, Ontario is de-
veloping a 24 MW, oxy-fuel electricity. gen-
eration project [45]; and other projects can be
expected to be announced.

ECONOMICS Because there is no commercial
experience with oxy-fuel combustion and lack
of specificity on CO, purity requirements for
transport and sequestration in a future regu-
latory regime, the TPC in the limited design
studies ranged broadly [13, 39, 41, 46] (Ap-
pendix 3.C, Table A-3.C.2, Figure A-3.C.1).
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Figure 3.11

Parasitic Energy Requirement for Oxy-

Fuel Pulverized Coal Generation with CO, Capture Vs.
Supercritical PC without CO, Capture
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Only the Parsons study estimated the COE
[13]). As with PC combustion, we reviewed the
available design studies (Appendix 3.C), our
plant component estimate of costs, and ex-
ternal opinion of TPC to arrive at a projected
TPC (Table 3.5). We estimated generating ef-
ficiency to be 30.6% from the Integrated Envi-
ronmental Control Model[5]. We applied our
normalization economic and operating pa-
rameters (Table 3.4) to calculate a COE 0f 6.98
¢/kW,-h (Table 3.5). There may be some up-
side potential in these numbers if supercritical
CO, stream purity can be relaxed and design
efficiencies gained, but more data are needed.

RETROFITS  Oxy-fuel is a good option for ret-
rofitting PC and FBC units for capture since
the boiler and steam cycle are less aftected by
an oxy-fuel retrofit; the major impact being an
increased electricity requirement for the aux-
iliaries, particularly the ASU. Bozzuto estimat-
ed a 36% derating for an oxy-fuel retrofit vs.
a 41% derating for MEA capture 'on the same
unit [36]. In summary, the oxy-fuel retrofit op-
tion costs about 40% less on a $/kW, basis, is
projected to produce electricity at 10% to 15%

_less than an MEA retrofit, and has a signifi-
cantly lower CO, avoidance cost (Appendix
3.E). Oxy-fuel rebuild to improve efficiency is
another option and appears to be competitive
with a high-efficiency MEA rebuild [47].
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INTEGRATED GASIFICATION COMBINED CYCLE
(16CC)

Integrated gasification combined cycle (IGCC)
technology produces electricity by first gasify-
ing coal to produce syngas, a mixture of hy-
drogen and carbon monoxide[48, 49]. The
syngas, after clean-up, is burned in a gas tur-
bine which drives a generator. Turbine ex-
haust goes to a heat recovery generator to raise
steam which drives a steam turbine generator.
This combined cycle technology is similar to
the technology used in modern natural gas
fired combined-cycle power plants. Appendix
3.B provides more detail on gasification.

The key component in IGCC is the gasifier, for
which a number of different technologies have
been developed and are classified and summa-
rized in Table 3.6.

Gasifier operating temperature depends on
whether the ash is to be removed as a solid,
dry ash or as a high-temperature liquid (slag).
Outlet temperature depends on the flow re-
gime and extent of mixing in the gasifier. For
the current IGCC plants, oxygen-blown, en-
trained-flow gasifiers are the technology of
choice, although other configurations are be-
ing evaluated.

Four 275 to 300 MW, coal-based IGCC dem-
onstration plants, which are all in commercial
operation, have been built in the U.S; and in
Europe, each with government financial sup-
port [50][33]. Five large IGCC units (250 to
550 MW,) are operating in refineries gasifying
asphalt and refinery wastes [51, 52];'a smaller
one (180 MW,) is operating on petroleum coke.
The motivation for pursuing IGCC is the po-
tential for better environmental performance
at a lower marginal cost, easier CO, capture
for sequestration, and higher efficiency. How-
ever, the projected capital cost (discussed be-
low) and operational availability of today’s
IGCC technology make it difficult to compete
with conventional PC units at this time.




MOVING BED
Outlet temperature ' Low (425-600°C)
Oxidant demand Low
Ash cqndilions Dry ash or slagging
Size of coal feed 6-50mm
Acceptability of fines Limited

Methane, tars and oils
present in syngas

IGCC: WITHOUT (0, CAPTURE

There are several commercial gasifiers which
can be employed with IGCC [53] (see Ap-
pendix 3.B for details). A block diagram of a
500 MWe IGCC unit using a radiant cooling/
quench gasifier is shown in Figure 3.12. Finely
ground coal, either dry or slurried with water,
is introduced into the gasifier, which is operat-
ed at-pressures between 3.0 and 7.1 MPa (440
“to 1050 psi), along with oxygen and water.
Oxygen is supplied by an air separation unit
(ASU). The coal is partially oxidized raising
the temperature to between 1340 and 1400 C.
This ;assures complete carbon conversion by
rapid reaction with steam to form an equilib-
rium'gas mixture that is largely hydrogen and
carbon monoxide (syngas). At this tempera-
ture, 'the coal mineral matter melts to form
a free-flowing slag. The raw syngas exits the
gasification unit at pressure and relatively high

FLUID BED ENTRAINED FLOW
Moderate (900-1050 °Q High (1250-1600 °C)
Moderate High
Dry ash or agglo Slagging
&10 mm <100pm
Good Unlimited
carbon conversion Pure syngas, high carbon
SONVeIion

_ temperature, with radiative heat recovery rais-

ing high-pressure steam. Adequate technol-
ogy does not exist to clean-up the raw syngas
at high temperature. Instead, proven technol-

. ogies for gas clean-up require near-ambient

temperature. Thus, the raw syngas leaving the
gasifier can be quenched by injecting water, or
a radiant cooler, and/or a fire-tube (convec-
tive) heat exchanger may be used to cool it to
the required temperature for removal of par-
ticulate matter and sulfur.

The clean syngas is then burned in the com-
bustion turbine. The hot turbine exhaust gas
is used to raise additional steam which is sent
to the steam turbine in the combined-cycle
power block for electricity production. For
the configuration shown (See Box 3.1), the
overall generating efficiency is 38.4% (HHV),
but coal and gasifier type will impact this
number.

Figure3.12 500 MW, IGCC Unit without CO, Capture
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BOX3.1 16CC DEMONSTRA

The Cool Water Project sponsored:
fornia Edison in cooperation

Corporation. This plant ted the feasibility
of using 1GCC to gener ity. The plant op-
erated periodically from 1984-1989, and cost over
$2000 /kKW... The project was eventually abandoned,
but it provided the basis for the Tampa Electric Polk
ation, The DOE supported the 250 MW, Polk
mercial IGCC demonstration unit, using
sifier, which started up in 1996.The total
was about $1800/kW,. Since it was the
first comm IGCC plant, several op
systems we ch as a hot-gas clean-u
tem, whi € never used, and were later ¢
fied or removed. When these changes are take
accounted, the adjusted total plant cost has
estimated at $1650/kWe (2001%). This expe
has led to some optimism that costs will come
significantly with economies of scale, compon
and technical and design a
raise the nominal cost ¢
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efficiency is ~35.4%. DOE also Supp:
tion Repowering PrOJect an 1GCC

The availability of these art
eral years of operation ¢
figure. Many of the prpb
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now predominantly hydrogen, which requires
turbine modifications for efficient operation.
Applying CO, capture to IGCC requires three

1GCC: WITH PRE-COMBUSTION CO, CAPTURE

additional process units: shift reactors, an ad-
ditional CO, separation process, and CO,
compression and drying. In the shift reactors,
CO in the syngas is reacted with steam over
a catalyst to produce CO, and hydrogen. Be-
cause the gas stream is at high pressure and
has a high CO, concentration, a weakly CO,-
binding physical solvent, such as the glymes in
Selexol, can be used to separate out the CO,.
Reducing the pressure releases the CO, and
regenerates the solvent, greatly reducing the
energy requirements for CO, capture and re-
covery compared to the MEA system. Higher
pressure in the gasifier improves the energy ef-
ficiency of both the separation and CO, com-
pression steps. The gas stream to the turbine is

MITSTUDY ON THE FUTURE OF COAL

The block diagram with key material flows for
a 500 MW, IGCC unit designed for CO, cap-
ture is shown in Figure 3.13. For CO, capture, a
full-quench gasifier is currently considered the
optimum configuration. The overall generating
efficiency is 31.2% which is a 7.2 percentage
point reduction from the IGCC system with-
out CO, capture. Adding CO, capture requires
a 23% increase in the coal feed rate. This com-
pares with coal feed rate increases of 27% for
ultra-supercritical PC and 37% for subcritical
PC when MEA CO, capture is used.

Figure 3.14 illustrates the major impacts on ef-
ficiency of adding CO, capture to IGCC. CO,
compression and water gas shift each have




 Figure3.13 500 MW, IGCC Unit with CO, Capture
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significant impacts. CO, compression is about
two-thirds that for the PC cases because the
CO, is recovered at an elevated pressure. En-
ergy is required in the form of steam for shift
reaction. The energy required for CO, recov-
ery is lower than for the PC case because of the
higher pressures and higher CO, concentra-
tions, resulting in less energy intensive separa-
tion processes. The total efficiency reduction
for IGCC is 7.2 percentage points as compared
with 9.2 percentage points for the PC cases.
This $maller delta between the no-capture and
the capture cases is one of the attractive fea-
tures;of IGCC for application to CO, capture.

COST OF ELECTRICITY  We analyzed the avail-

able IGCC design studies, without and with -

CO, capture, just as we did for PC genera-
tion, to arrive at a TPC and our estimate of the
COE (Appendix 3.C). There was considerable
variation (~$400/kW. from min to max) in
the TPC from the design studies for both no-
captuire and capture cases as shown in Figure
A-3.C.2 (Appendix 3.C). Each estimate is for a
500 MW, plant and includes the cost of a spare
gasifier. This variation is not surprising in that
the studies involved two gasifier types, and
there'is little commercial experience against
which to benchmark costs. There is a variation
(min.to max) of 0.8 ¢/kW,-h for no capture
and 0.9 ¢/kW,-h for CO, capture in the “as-
reported” COE in the studies (Figure A-3.C.4,
Appendix 3.C).

-~

We used the same approach to estimate the
COE for IGCC as. for air-blown PC [54]. For
IGCC w/o capture, the COE is about 0.4 cent/
kW,-h higher than for supercritical PC genera-
tion, driven by somewhat higher capital and
operating costs. The increase in COE for IGCC
when CO, capture is added is about 1.4 ¢/kW.,-
h. This is about half the increase projected for
amine capture with supercritical PC. The cost
of avoided CO, is about $ 20 per tonne which
is about half that for air-blown PC technology.
Oxy-fuel PC is in between air-blown PC with
amine capture and IGCC with CO, capture,
based on currently available data.

The COE values developed for this report
compare well with the “normalized” values

v

Figure3.14  Parasitic Energy Requirement for IGCC

with Pre-Combustion CO, Capture
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from the design studies evaluated (Figure A-
3.C.3and A-3.C.4). Our values are close to the

mean values for super-critical PC without and

with capture. For IGCC, our values are at the
high end of the range of the other design stud-
ies. Our COE for oxy-fue} PC is slightly higher
than the “as-reported” values, although it is
important to note that oxy-fuel data are based
on only two published studies [44, 55].

To further validate the findings in this sec-
tion, we compared our results with the COE
estimates from several sources and summa-
rize these results in Table 3.7. Supercritical

PC without capture is set as the reference at -

1.0. This suggests that without CO, capture,

the cost of electricity from IGCC will be from

5 to 11% higher than from supercritical PC.
When CO, capture is considered, the cost of
electricity produced by IGCC would be in-
creased by 30 to 50% over that of supercritical
PC without capture, or 25 to 40% over that of
IGCC without capture (Table 3.7). However,
for supercritical PC with CO, capture, the cost
of electricity is expected to increase by 60 to
85% over the cost for supercritical PC with-
out capture. These numbers are for green-field
plants; they are also for the Nth plant where
N is less than 10; and they are based on cost
estimates from the relatively stable 2000-2004
cost period.

COAL TYPE AND QUALITY EFFECTS  Although
gasification can handle almost any carbon-
containing material, coal type and quality can

" have a larger effect on IGCC than on PC gen-

eration. IGCC units operate most eéffectively
and efficiently on dry, high-carbon fuels such

MIT STUDY ON THE FUTURE OF COA

as bituminous coals and coke. Sulfur content,
which affects PC operation, has little effect on
IGCC cost or efficiency, although it may im-
pact the size of the sulfur clean-up process.
For IGCC plants, coal ash consumes heat en-
ergy to melt it, requires more water per unit
carbon in the slurry, increases the size of the
ASU, and ultimately results in reduced overall
efficiency. This is more problematic for slurry-
feed gasifiers, and therefore, high-ash coals are
more suited to dry-feed systems (Shell), fluid-
bed gasifiers (BHEL), or moving-bed gasifiers
(Lurgi){25]. Slurry-fed gasifiers have similar
problems with high-moisture coals and coal
types with low heating values, such as lignite.
These coal types decrease the energy density
of the slurry, increase the oxygen demand, and
decrease efficiency. Dry-feed ‘gasifiers are fa-
vored for high-moisture content feeds. -

Coal quality and heating value impact IGCC
capital cost and generating efficiency more
strongly than they affect these parameters
for PC generation (see Figure A-3.A.3, Ap-
pendix 3.A) [25]. However, the lower cost of
coals with low heating value can offset much
of the impact of increased capital cost and re-
duced efficiency. To illustrate, the capital cost
per kW, and the generating efficiency for an
E-Gas IGCC plant designed for Texas lignite
are estimated to be 37% higher and 24% lower

‘respectively than if the unit were designed for

Pittsburgh #8 coal [25]. For PC combustion
the impact is significantly less: 24% higher
and 10% lower respectively. As a result, we es-
timate that the:COE for Texas lignite genera-
tion is about 20% higher (Figure A-3:A.4) than
for Pittsburgh #8 coal because lower coal cost
is not sufficient to offset the other increases.




Texas lignite has a high-moisture content and
a low-carbon content, which is particularly
bad for a slurry-feed gasifier. For a dry-feed
gasifier, such as the Shell gasifier, the lignite
would compare more favorably. Optimum
gasifier type and configuration are influenced
by coal type and quality, but there are limited
data on these issues.

The available data illustrate several important
- trends and gaps. First, there is a lack of data
and design studies for IGCC with low-heat-
ing value, low-quality coals and particularly
for gasifiers other than water-slurry fed, en-
trained-flow systems. Second, PC generation
without CO, capture is slightly favored over
 IGCC (lower COE) for high heating value,
bituminous coals, but this gap increases as
PC steam cycle efficiency increases and as
coal heating value decreases. The COE gap is
substantially widened (favoring PC) for coals
with low heating values, such as lignite. Third,
for CO, capture, the COE gap for high-heat-
ing value bituminous coals is reversed and is
substantial (IGCC now being favored); but as
coal heating value decreases, the COE gap is
substantially narrowed. It appears that ultra-
supei'critical PC combustion and lower energy
consuming CO, capture technology, when de-
veloped, could have a lower COE than water-
slurry fed IGCC with CO, capture. This area
needs additional study.

U.S. CRITERIA POLLUTANT IMPACTS -~ ENVIRON-
MENTAL PERFORMANCE IGCC has inherent
advar:\tages with respect to emissions control.
The overall environmental footprint of IGCC
is smaller than that of PC because of reduced
volume and lower leachability of the fused
slag, reduced water usage and the potential for
significantly lower levels of criteria pollutant
emissions. Criteria emissions control is easier
because most clean-up occurs in the syngas
which is contained at high pressure and has
not been diluted by combustion air, i.e. nitro-
gen. Thus, removal can be more effective and
economical than cleaning up large volumes of
low-pressure flue gas.

The two operating IGCC units in the U.S, are
meeting their permitted levels of emissions,
which are similar to those of PC units. How-
ever, IGCC units that have been designed to
do so can achieve almost order-of-magnitude
lower criteria emissions levels than typical
current U.S. permit levels and 95+% mercury
removal with small cost increases. Appendix
3.D details the environmental performance
demonstrated and expected.

Our point COE estimates suggest that al-
though improvements in PC emissions con-
trol technology, including mercury control,
will increase the COE from PC units, the lev-
els of increased control needed to meet fed-
eral emissions levels for 2015 should not make
the COE from a PC higher than that from an

JGCC. We estimate that the increased emis-

sions control to meet the U.S. 2015 regula-
tions, including mercury, will increase the PC
COE by about 0.22 ¢/kW,-h to 5.00 ¢/kW,-h
and the COE for IGCC to 5.16 ¢/kW,-h (Ap-
pendix 3.D). This does not include the cost of
emissions allowances or major, unanticipated
regulatory or technological changes. Although
the COE numbers for PC and IGCC are ex-
pected to approach one another, the cost of
meeting criteria pollutant and mercury emis-
sions regulations should not force a change in
technology preference from PC to IGCC with-
out CO, capture. T

However, evaluation and comparison of gen-
erating technologies for future construction
need to incorporate the effect of uncertainty
in the key variables into the economic evalu-
ation. This includes uncertainty in technology
performance, including availability and ability
to cycle, and cost, in regulatory changes, in-
cluding timing and cost, and in energy costs
and electricity demand/dispatch. Forward
estimates for each variable are set, values,
bounds and probabilities are established; and
a Monte Carlo simulation is done producing a
sensitivity analysis of how changes in the vari-

ables aftect the economics for a given plant. -

This analysis shows that as permitted future
pollutant emissions levels are reduced and the
cost of emissions control increases, the NPV

Coab-Baged Plecticity Ganeration
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cost gap between PC and IGCC will narrow;
and at some point, increased emissions con-
trol can be expected to lead to IGCC having
the lower NPV cost. This, of course, depends
on when and the extent to which these chang-
es occur and on how emissions control tech-
nology costs change with time and increasing

. reduction requirements. This type of analysis

is used widely in evaluating the commercial
economics of large capital projects, of which
generation is a set, but is outside the scope of
this report.

The same analysis applies to consideration of
future CO, regulations. The introduction of a
CO, tax at a future date (dependent on date
of imposition, CO, tax rate, rate of increase,
potential grandfathering and retrofit costs)
will drive IGCC to be the lowest NPV cost
alternative at some reasonable set of assump-
tions, and assuming-today’s technology per-
formance. Substantial technology innovation
could change the outcome, as could changing
the feed from bituminous coal to lignite.

In light of all these considerations, it is clear
that there is no technology today that is an ob-
vious silver bullet.

RETROFITS FOR CO, CAPTURE Retrofitting
an IGCC for CO, capture involves changes
in the core of the gasification/combustion/
power generation train that are different than
the type of changes involved in retrofitting a
PC plant for capture. The choice of the gas-
ifier (slurry feed, dry feed), gasifier configura-
tion (full-quench, radiant cooling, convective
syngas coolers), acid gas clean-up, operating
pressure, and gas turbine are dependent on
whether a no-capture or a capture plant is be-
ing built. Appendix 3.E treats IGCC retrofit-
ting in more detail, ‘

No-capture designs tend to favor lower pres-

sure [2.8 to 4.1 MPa (400-600 psi)] and in-

creased heat recovery from the gasifier train .

(radiant coolers and even syngas coolers) to
raise more steam for the steam turbine, result-
ing in a higher net generating efficiency. Dry
feed (Shell) provides the highest efficiency and
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is favored for coals with lower heating value,
largely because of their higher moisture con-
tent; but the capital costs are higher. On the
other hand, capture designs favor higher-pres-
sure [6.0 MPa (1000 psi)] operation, slurry
feed, and full-quench mode{59}]. Full-quench
mode is the most effective method of adding
suflicient steam to the raw syngas for the water
gas shift reaction without additional, expen-
sive steam raising equipment and/or robbing
steam from the steam cycle. Higher pressure
reduces the cost of CO, capture and recovery,
and of CO, compression. In addition, the de-
sign of a high-efficiency combustion turbine
for high hydrogen concentration feeds is dif-
ferent from combustion turbines optimized
for syngas, requires further development, and
has very little operating experience. In sum-
mary, an optimum IGCC unit design for no
CO, capture is quite different from an opti-
mum unit design for CO, capture.

Although retrofitting an IGCC unit for cap-
ture would involve significant changes in most
components of the unit if it is to result in an
optimum CQ,-capture unit, it appears that an
IGCC unit could be successfully retrofit by ad-
dressing the key needed changes (adding shift
reactors, an additional Selexol unit, and CO,
compression/drying). In this case, retrofitting
an IGCC unit would appear to be less expen-
sive than retrofitting a PC unit, although it
would not be an optimum CO,-capture unit.
Pre-investment for later retrofit will generally
be unattractive and will be unlikely for a tech-
nology that is trying to establish a’ competi-
tive position. However, for IGCC, additional
space could be set aside to facilitate future
retrofit potential. In addition, planning for a
possible retrofit for capture could influence
initial design choices (e.g., radiant quench vs.

* full quench),

IGCC OPERATIONAL HISTORY In addition
to cost, IGCC has to overcome the percep-
tion of poor availability and operability. Ap-
pendix 3.B provides more detail, beyond
that discussed below. For each of the current
IGCC demonstration plants, 3 to 5 years was
required to reach 70 to 80% availability after




commercial operation was initiated. Because
of the complexity of the IGCC process, no
single process unit or component of the to-
tal system is responsible for the majority of
the unplanned shutdowns that these units
have experienced, reducing IGCC unit avail-
ability. However, the gasification complex or
block has been the largest factor in reducing
IGCC availability and operability. Even after
reaching 70 to 80% availability, operational
performance has not typically exceeded 80%
consistently. A detailed analysis of the operat-
ing history of the Polk Power Station over the
last few years suggests that it is very similar to
operating a petroleum refinery, requiring con-
* tinuous attention to avert, solve and prevent
mechanical, equipment and process problems
that periodically arise. In this sense, the opera-
tion of an IGCC unit is significantly different
from the operation of a PC unit, and requires a
different operational philosophy and strategy.
I

The Eastmall Chemical Coal Gasification Plant
uses a Texaco full-quench gasifier and a back-
up gasifier (a spare) and has achieved less than
2% forced outage from the gasification/syngas
system over almost 20 years operation. Spar-
ing is one approach to achieving better on-
line performance, and a vigorous equipment
health maintenance and monitoring program
is another. There are five operating in-refin-
ery IGCC units based on petroleum residu-
als and/or 