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TECHNICAL SUPPORT DOCUMENT

Permit Number V99-015
November 7, 2006

IDENTIFYING INFORMATION

Facility Name: New Harquahala Generating Compah{; L
Harquahala Generating Project
Address: 2530 N. 491Avenue (FedEx/UPS)
P.O. Box 727 (U.S. Mall)
City, State, Zip: Tonopah, AZ 85354
Date Application Received: The Title V permit remdvapplication was received from New

Harquahala Generating Company, LLC on November 25
which included a Title V significant permit revigsicapplication.
This application was superseded by a Title V perraitewal
application dated December 16, 2005 and a signifiggermit
revision application dated March 28, 2006. MCAQDpiocessing
the Title V permit renewal and the significant pirpevision in
parallel.

INTRODUCTION

This is a support document intended to providetawhdil information associated with the issuance of
a significant permit revision and a Title V air tjtya permit renewal to the New Harguahala
Generating Company, LLC (NHGC) Harquahala Geneg&iroject (HGP). However, this Technical
Support Document (TSD) is not part of the Permit @mot a legally enforceable document.

2.1 Attainment Status of Source Location:

NHGC is located in Tonopah, Arizona, in MaricopauGty. Based on the July 1, 2005 version of 40
CFR 81.303, NHGC is located in an area designateattainment/unclassifiable for all conventional
pollutants, i.e., those pollutants for which EPAs hastablished National Ambient Air Quality
Standards (NAAQS).

Portions of Maricopa County are designated as tanatent for PM10 and ozone. However,
NHGC is located approximately 18 miles west of ff®enix PM10 nonattainment area boundary
and approximately 28 miles west of the Phoenix-Megme nonattainment area boundary.

2.1.1 Ozone Attainment Status:

1-Hour Standard On April 21, 2004, the State submitted the OmexHOzone Redesignation

Request and Maintenance Plan for the Maricopa @obiohattainment Area (assumed to
include the Phoenix metropolitan nonattainment)ar&n March 21, 2005, EPA proposed to
approve Arizona’s request to redesignate the Pkaeeiropolitan 1-hour ozone nonattainment
area from nonattainment to attainment (see 70 HRH)3 and gave final approval of the
redesignation on June 14, 2005 with an effective dbJune 14, 2005 (see 70 FR 34362).
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The 1-hour standard was revoked effective Jun@Q®; for all areas in Arizona (see 40 CFR
81.303 as amended by 70 FR 44470 - 44478) andhgel@pplies.

8-Hour Standard On July 18, 1997 (62 FR 38856), EPA revised daene NAAQS to
establish an 8-hour standard; however, in ordemBure an effective transition to the new 8-
hour standard, EPA also retained the 1-hour NAAQG d@n area until such time as it
determines that the area meets the 1-hour stand&ed.revised 40 CFR 50.9 at 62 FR 38894
and the above discussion regarding the status ef 1thour standard for the Phoenix
metropolitan 1-hour ozone nonattainment area. Aessalt of the actions described above, the
8-hour standard has replaced the 1-hour standardoZone in the Maricopa County
nonattainment area.

NHGC is located outside of the area that has besigiated as basic nonattainment for the 8-
hour standard (see July 1, 2004 version of 40 CERO8). Therefore NHGC is located in an

attainment area for the 8-hour ozone standard.owengly, ozone and its precursors (NOx and
VOC) are regulated under the PSD program.

2.1.2 PM/PM10 Attainment Status:

2.2

2.3

EPA has deleted Arizona attainment status desmmati(attainment, unclassifiable and
nonattainment) affected by the original nationabemt air quality standards (NAAQS) for
particulate matter measured as TSP (On June 3,HEB83published a final rulemaking action
revising the prevention of significant deterioratiparticulate matter increments, so that the
increments are measured in terms of PM10. Sectiwf(d)(4)(B) of the Clean Air Act
authorizes EPA to eliminate all area TSP designatmnce the increments for RMbecome
effective).

No areas in Arizona have been designated as nwmagiat for PM2.5. As noted previously,
NHGC is located outside of the Maricopa County PMb@attainment area. Therefore, PM10
emissions are regulated under the PSD program.

Major Source Status with Regard to Prevemfddignificant Deterioration (PSD)

MCAPCR Rule 240 8210.2 (5/7/03 version) states tAaly stationary source located in an
attainment or unclassifiable area that emits, @rtha potential to emit, 100 tons per year or
more of any conventional air pollutant if the s@uig classified as a Categorical Source, or 250
tons per year or more of any pollutant subjectegulation under the Act if the source is not
classified as a Categorical Source. NHGC is classias a categorical source and has the
potential to emit greater than 100 tons per yeaN©Ok, CO, VOC, and PM10. Thus, the
facility is a major stationary source under the R&gulations.

Major Source Status with Regard to Hazardou®llutants (HAPS):

Based on the calculations and supporting docunientgirovided in the NHGC permit
application, facility-wide potential HAP emissionl® not exceed 10 tons per year of any
individual HAP or 25 tons per year of any combioatof HAPs. Therefore the facility is not a
major source of HAP emissions as defined in 40 GBR.

PERMITTING HISTORY
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NHGC began operating under permit V99-015 andrieatly authorized to operate under that permit.
The following timeline presents a summary of trgdry on file:

March 17, 2001:

September 11, 2001

June 18, 2002:

October 30, 2002:

January 30, 2003

March 26, 2003:

Title V/IPSD permit was issued to Harquahala @ativey Company, LLC.

Notification of construction commencement receibgdthe Department
from Harquahala

The minor modification (1-17-02-01) provided ftvetfollowing changes

to the facility and permit:

0 The addition of steam augmentation to boost gengratapacity
during periods of increased demand.

o Changing the power rating of the emergency backiapel generator
from 1400 kW to 1500 KW

0 Increasing the maximum cooling tower recirculatioate from
103,230 to 135,000 gallons per minute for eachhefttvo cooling
towers.

0 The installation of ultra-high efficiency drift elinators to decrease
the cooling drift rate from 0.0005% to 0.0003%.

0 The change of the cooling tower drift emissiondadtom 1.093 E-08
(0.0005% drift) to 3.288 E-09 (0.0003%) to refldut corresponding
change in cooling tower drift rate.

Most of the changes were made and the permit lnatidn was originally
issued in the previous permit revision, however tluan administrative
error there were two omissions and a typographeabr. These
administrative errors were subsequently correctedotober 30, 2002,
and the corrected version of the modified permis we-issued to the
applicant.

The following administrative corrections were penfied:

o Footnote j of condition 18.A.2 - an emission fadtmrthe calculation
of PM,;o emissions was corrected from 1.093-E-08 to 3.28BE-A
0.0005% drift rate was also changed to 0.0003%.

o Condition 19.C - 0.0005 was corrected to 0.0003

0 The word towers" was changed to "towers' ".
Initial Start up of Combustion Turbine Unit 1 (CTG1
Accelerated Minor Modification.

0 Changed the term “Combustion Turbine” to “Combiri&gtle Unit”
in permit condition 18.A.2 and throughout the pérmi

o In Table 1, the allowable PMemissions were decreased to 3.1 tpy
from 4.12 tpy.

0 In Table 3, the allowable hourly emissions for eaombined of CO
during SU/SD were increased to 2,300 pounds frod@@ pounds
during a cold start

o Permit condition 18.A.2)c), the definition of stgstwas changed from
75% of nameplate capacity to 75% of rated capacity.
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0 Modified permit condition 18.A.2.g to reflect thequirements of 40
CFR 60 subpart GG.

o Footnote j of condition 18.A.2 — the assumptiorb@¥% of particulate
being PMywas changed to 31.5 %. This was the reason th&siemi
factor for PMo was also decreased from 3.288E-09 to 2.071 E-09.

0 The cooling tower TSD limit was increased from 0,30 11,000 ppm

0 The ammonia injection rate that triggers additisw@lrce testing was
removed and replaced with more frequent testingrieit2 months
following 3-year period after initial startup ortalyst replacement).

May 29, 2003: Initial Start up of Combustion Turbine Unit 2 (CTG2

July 30, 2003: Initial Start up of Combustion Turbine Unit 3 (CT)G3

November 9, 2005: Title V Permit Renewal with Significant Revision glcation submitted

December 15, 2005: Title V Permit Renewal (without Significant Revisjo Application
submitted

February 7, 2006: Order of Abatement by Consent (OAC) V-0007-06-Glighed resolving

Notice of Violation AU-01-26-06-01for failure toldi a timely application

for Air Quality Operating Permit renewal. Ordernbinates on the date
MCAQD issues a renewed Air Quality Operating PetmiNHGC or one

(1) year from the effective date of the Order, Wibiger occurs sooner.

Mar ch 28, 2006: Updated Title V Permit Renewal with Significant en Application
submitted

REVISIONSMADE TO EXISTING PERMIT CONDITIONS

In their significant revision permit applicationH&C requested various changes to existing permit
conditions. The subsections below document the lidgqu-requested permit changes and
corresponding MCAQD technical/regulatory analysas @nclusions.

4.1 Name and Address Update

Requested Change:

NHGC requested that the Permittee Name and Fadlidgress fields on the permit
cover/signature page be updated to reflect the ipéramsfer effective June 30, 2003. The
updated information is as follows:

New Harquahala Generating Company, LLC
HARQUAHALA GENERATING PROJECT
2530 North 491st Avenue

Tonopah, Arizona 85354

Conclusion:
The Permittee name and address changes were magtpiasted.
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4.2 Permit Expiration Date

Requested Change:
NHGC requested that the permit cover/signature pagécitly state the permit issuance and
expiration date, rather than reference the peroviecletter.

Conclusion:

MCAQD will scan the permit signature page includihg issuance and expiration dates and
attach this with the electronic permit file.

4.3 Harmonizing CEMS QA/QC procedures — 40 CFR &@gdnd 40 CFR Part 75

Requested Change:

Section 19.G.1 of the Title V air permit requirésittthe Continuous Emissions Monitoring
Systems (CEMS) meet or exceed all applicable desigstallation, operations, quality
assurance, and all other applicable requiremend® @FR Parts 60 and 75. The facility must
comply with both the New Source Performance StalddéMSPS, 40 CFR 60) and Acid Rain
Monitoring (40 CFR 75) continuous emissions momi@r standards, including Quality
Assurance and Quality Control (QA/QC) procedures.

NHGC requested that Condition 19.G.1 be revisedillow the use of Part 75 QA/QC
procedures the combined cycle unit NOx CEMS as\l

G. Operational Requirements for the Continuous Eimis Monitoring Systems

The CEMS shall meet or exceed all applicable desigstallation, operational, quality
assurance, and all other applicable requirementd@iCFR Parts 60 and 75. The procedures
under 40 CFR 60.13 and 75.12 shall be followedlerinstallation, evaluation, and operation
of these CEM systems. Compliance with the guadguyrance and guality control requirements
in 40 CFR 75, Appendix B, for the N@onitoring system shall be allowed in lieu of duality
assurance and guality control procedures in 40 @GBRAppendix F

Analysis

Revisions to NSPS subpart GG were promulgated lyn8J2004. Among other things, EPA
harmonized CEMS requirements by allowing the usdPait 75 certification and QA/QC
procedures for the purpose of the NSPS. The foligveitations from the July 8, 2004
preamble and revised rule document the changes:

“...many of the units affected by subpart GG are adserequired to install and certify CEMS
for NOx under other requirements, such as the sl monitoring regulation in 40 CFR part
75, or through conditions in various permit requirents. To reduce the burden on these units,
we are allowing the use of CEMS units that areifiedt according to the requirements of 40
CFR part 75. The 40 CFR part 75 testing procedtwesertify the CEMS are nearly identical
to those in 40 CFR part 60, and 40 CFR part 75 hgsrous quality assurance and quality
control standards. Therefore, it is appropriateaitow the use of 40 CFR part 75 CEMS data
for subpart GG compliance demonstration.”

“If the owner or operator has installed a NOx CEMSmeet the requirements of part 75 of this
chapter, and is continuing to meet the ongoing irequents of part 75 of this chapter, the

! See FR 69 41348, July 8, 2004.
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CEMS may be used to meet the requirements of ¢bifols, except that the missing data
substitution methodology provided for at 40 CFRtp#&s, subpart D, is not required for
purposes of identifying excess emissions. Insteadpds of missing CEMS data are to be
reported as monitor downtime in the excess emissémd monitoring performance report
required in §60.7(c).

Conclusion:

The language of NSPS subpart GG, as revised or8J@904, allows the requested flexibility
with regard to NOx CEMS procedures. However, ERZgiBn 9 has taken the position that
Part 75 QA/QC provisions as applicable to low-sg&MS and low emission rate units are
insufficient for the purpose of BACT. Where reddicgtringency QA/QC is provided under
Part 75, the source must meet the correspondingjreeaents of 40 CFR 60 Appendix F.
Specifically:

(1) Calibration Error: Monitors with span valuesds than or equal to 50 ppm
utilizing the alternative 5 ppm performance speation in 40 CFR Part 75
shall meet the Calibration Drift performance spieafion and QA/QC
requirements of 40 CFR 60 Appendix B: Performarpeeiication 2 (PS-2)
and Appendix F.

(2) Linearity: Monitors with a span values lessrita equal to 30 ppm exempted
from linearity check requirements under 40 CFR P&st and monitors
utilizing the alternative 5 ppm difference perfomoa specification in 40
CFR Part 75 shall meet the Relative Accuracy perforce specifications
and Cylinder Gas Audit (CGA) or Relative Accuracydih (RAA)
requirements of 40 CFR 60 Appendix F.

(3) Relative Accuracy Test Audit (RATA): Monitaiiizing the alternative 0.020
Ib/MMBtu RATA performance specification in 40 CRRtH5 shall meet the
Relative Accuracy performance specifications and Rfequirements of 40
CFR 60 Appendix F.

As documented in Section 4.9 of this TSD, MCAQDrgamized the permit, moving the
CEMS requirements from Section 19 — OperationaluRements to Section 20 — Monitoring
and Recordkeeping. NOx CEMS requirements refemgrtbie applicable provisions of 40 CFR
Part 75 and Part 60 are contained in Section 2@At3e revised permit.

4.4  Periodic Tuning of DLN Combustors and SCR Syste

Requested Change:

NHGC requested that the permit be revised to afpeviodic tuning of dry low NOx (DLN)
combustors and SCR systems without creating norigamspe with the applicable NOx BACT
limits. According to NHGC, tuning of the DLN andCR systems will result in improved
pollution control efficiency, better control of tleenmonia use, and combustion optimization.
However, tuning activities may result in brief esgions above the applicable 2.5 ppmv NOXx
BACT emission limit. This is due to the need t@Kgte the combined cycle unit(s) at low load
or other non-ideal combustion conditions to achieweéng objectives.

The expected duration of tuning activities is tvehbur days for each semi-annual activity, as
well as 10 hours for major maintenance activitesoaiated with the combustion section of the

240 CFR 60.334(b)(3)(iii).
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turbines (per unit). NHGC requested that the pelmirevised to incorporate 50 hours per year
per combined cycle unit of allowed operation initgnmode, and that the warm/hot
start/shutdown emission limits for NOx, CO, and V@G@uld apply during tuning events.

Analysis

DLN combustors are an integral part of the combusprocess, utilizing pre-mixed air/fuel

technology and staged combustion to minimize flaemperatures and thereby reducing
thermal NOx formation. DLN combustors generate Ngmissions in the range <=35 ppmvd
at 15% Q, versus approximately 165 ppmvd at 15%f@D conventional combustor technology.

The NHGC combined cycle units utilize selective abdic reduction (SCR) for post-
combustion NOx control to achieve compliance wita 2.5 ppmvd NOx limit (at 15% 4D
SCR is a process that involves removal of NOx ftbenflue gas with a catalytic reactor. In the
SCR process, ammonia injected into the combustidnirte exhaust gas reacts with nitrogen
oxides and oxygen to form molecular nitrogen antewaapor. The SCR reactions take place
on the surface of a catalyst. The function ofdhtlyst is to effectively lower the activation
energy of the NOx decomposition reaction. Techrfi@aors related to this technology include
the catalyst reactor design, maintaining the optinmperating temperature, sulfur content of
the fuel, and design and proper operation of the iNjection system.

The requested permit revision will allow tuninglie completed on the NHGC combustion
turbines and associated SCR systems. Tuning tesiwwould be conducted a minimum of
twice per year, on each unit, typically planned $pring and fall. This timing allows for

optimal settings as they relate to ambient conuitioTuning may also be required following
maintenance work on the combustion systems or Sfoipanents.

Optimal performance of the DLN combustors and S@&esn requires periodic tuning to
adjust the combustion dynamics and ammonia injedigtem in order to achieve optimum
NOXx control efficiency. All tuning operations wille performed in accordance with the turbine
manufacturer’'s procedures using qualified personbeiring DLN tuning, the procedure
requires that the SCR continue to operate to ma@niOx emissions. The CEMS data
acquisition system will also be programmed to nezed command initiating “tuning in
progress” and will employ the “alternate” emissidinsts for display and reporting purposes.

All emissions during tuning are recorded by the CEydtems, and are counted towards the
annual emissions limitations, which remain unchdngblHGC demonstrated in their permit
application that given the same number of operdigs; tuning of the DLN combustors and
SCR systems results in an overall decrease in &MND& emissions. The example below
(from the permit application) illustrates the bétsefof DLN and SCR tuning for 6,000
operating hours in a typical year. The exampliiza 50 hours of tuning per year and results
in a nominal 8% reduction in NOx emissions fromigeic tuning, equating to a reduction of
more than two tons per year for a single CT/HRSG.

8 of 55



PROPOSED DRAFT

WITHOUT DLN/SCR TUNING

Ambient Load GT Heat Input

Hoursper year  Temperature Condition (% (million Btu/hr,  Stack NOx

per CT/HRSG (deg F) CT Load) HHV) (Ib/hr) NOx (TPY)
4000 36 BASE 2530.8 24.2 48.47
500 36 90% 2286.7 21.9 5.47
500 36 80% 2094.4 20.1 5.01
500 36 70% 1884.1 18.0 4.50
500 36 60% 1681.6 16.0 4.01

0 36 Tuning 2530.8 151.0 0.00

6000 Tons per year of NOx without tuning 67.48

WITH TUNING (Nominal 8 % reduction in NOx emissions)

Ambient Load GT Heat Input

Hoursper year Temperature Condition (% (million Btu/hr, Stack NOx

per CT/HRSG (degF) CT Load) HHV) (Ib/hr) NOx (TPY)
3990 36 BASE 2530.8 22.3 44.48
490 36 90% 2286.7 20.1 4.94
490 36 80% 2094.4 18.5 4.52
490 36 70% 1884.1 16.6 4.06
490 36 60% 1681.6 14.8 3.62
50 36 Tuning 2530.8 151.0 3.78
6000 65.39

I mprovement due to tuning is 2.09 tons per year per CT/HRSG

Conclusion:

Tuning events are conducted on an infrequent tmsisare required to maintain efficient
operation of the combined cycle units and assati@@R control systems. The existing permit
does not provide any allowance for tuning, theeefortentially creating a disincentive. Tuning
is expected to reduce actual annual emissionsthend will be no increase in allowable annual
emissions of NOx, CO, and VOC. The short-termhfb/emission limits applicable to

tuning/testing mode operation are consistent witios¢ established for warm/hot
start/shutdown. NHGC is required to monitor NOxd a@O emissions using CEMS to

demonstrate compliance with short-term and annuogikstons limitations, which remain

unchanged.

The permit was revised to incorporate tuning/tgstiperation emission limits, monitoring and
recordkeeping, and reporting provisions. AltholHGC did not specifically address testing
in its request, information from other combinedleygower plants in the County indicates the
potential need to conduct periodic generator ¢eatibn testing. To address this, the revised
permit language was structured generally to includéng and testing activities not limited to
the specific categories identified in the permiplagation. 24-hour advanced notification is
required prior to conducting any tuning/testing iyt and total annual operation in
tuning/testing mode (excluding periods of tuninglitey during which normal operating limits
are complied with) is limited to 50 hours per cal@n year per combined cycle unit.
Additionally, the revised permit specifies thatmore than one combined cycle unit shall be in
tuning/testing mode at any time.
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4.5 VOC Emissions Calculation Methodology
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Requested Change:

NHGC requested the incorporation of a new VOC dpnisscalculation methodology into the

permit. The new methodology is based on updatiinmation from the combustion turbine

vendor (Siemens) and oxidation catalyst vendor éEragd). A mathematical model was

developed based on updated vendor information hadvariables fuel flow and catalyst

temperature. VOC emissions during startup, shutd@nd tuning/testing operating scenarios
can be estimated more accurately using the mod€lC emissions during normal operation

would be estimated using a conservative test daiaeat emission factor.

Analysis
The original NHGC permit application was based ery\preliminary emissions estimates from

Siemens-Westinghouse Power Generation for their B8B0MG combustion turbines. The
emissions values, especially for CO and VOC emissiaere very conservative due to the fact
that these units had not been operated for sudtpeeods at other sites prior to the time the
NHGC permit application was being developed.

501G/HRSG VOC emissions are a function of fuel flag shown in the figure below,
representing uncontrolled VOC emissions from spardufull load operation.

Siemens 501G - New Harquahala Generating Company
VOC (without catalyst) as a Function of Fuel Flow (KSCFH)

AN

0

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600
GT Fuel Flow (kscfh)
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The NHGC combustion turbines/HRSGs are equippeld aitdation catalysts that reduce the
amount of CO and VOC emissions. Engelhard, Inglees the catalyst. The removal
efficiency of the catalyst as a function of catatgsnperature is illustrated in the figure below.
Below 500° F, the removal efficiency for VOC istually zero, with a maximum removal

efficiency of a nominal 60% for VOC.

Englehard Catalyst Performance - New Harquahala Generating Company
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Two (2) mathematical models were developed: (A)oalehto compute the uncontrolled VOC
emissions as a function of fuel flow, and (B) a eldd compute the oxidation catalyst VOC
removal efficiency as a function of catalyst tengpere. Using both models, the “controlled”
VOC emissions are computed as follows:

VOC controlled= VOC (uncontroled,A) * (1— 1—'3())
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The calculation for VOC (uncontrolled) as a functiof fuel flow, created using non-linear

multiple regression, is shown in the table below.
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AO 3094.92i BO -35.643:; Co 89.1348.

Al -3.8494° Bl 0.30136! NG = Natural Gas Flow, KSCF
A2 0.16758: B2 0.01254; NG2 = (NG/10)":

A3 -0.24508i! B3 -0.18293! NG3 = (NG/100)™:

A4 -272.68( B4 13.6122( | INVNG = (1000/NG

VOC1 = A0 + AT*NG + A2*NG2 + A3*NG3 + A4*INVNC
VOC2 = B0 + B1*NG + B2*NG2 + B3*NG3 + B4*INVN(

If VOC1 < CO, then VOC (uncontrolled) = VO
If VOC1 >= CO0, then VOC (uncontrolled) = VO

The calculation of VOC (uncontrolled) is in the tsrof Ib/hr.

The calculation for the oxidation catalyst VOC reacefficiency (%) as a function of catalyst
temperature (deg F), created using non-linear phaltegression, is shown in the table below

Ca -13222.4: DO 31680.8 EC 28.166°

C1 51.7713! D1 -68.8417| CTEMF = Catalyst Temp, deg
C2 -8.9129¢ D2 6.6474| CTEMPz = (CTEMP/10)"

C3 56.9344! D3 -24.0079{ CTEMP:Z = (CTEMP/100)"

C4 12528.5761 D4 -54404.539| INVCTEMP = (100/CTEMP

CTL1=C0 + C1*CTEMP + C2*CTEMP2 + C3*CTEMP3 + CAVCTEMP
CTL2 = DO + D1*CTEMP + D2*CTEMP2 + D3*CTEMP3 + DANVCTEMP

If CTL1 < EO, then CTLEFF =CTl
If CTL1 >= EO, then CTLEFF = CTL

The calculation of control efficiency (CTLEFF) isthe units of percent (%).

Therefore, the calculation of controlled VOC enussi, as a function of fuel flow and catalyst
temperature, becomes:

VOC (controlled, Ib/hr) = VOC (uncontrolled, Ib/hrY1- (CTLEFF/100))

The use of these catalyst efficiency and VOC magisston calculations can be used to more
accurately estimate VOC emissions during startup stmutdown events. VOC emissions
during startup and shutdown will be calculated énoadance with the above formulas. Once
the combustion turbine/HRSG is in normal operatibe, mass emission rate calculation will
default to the emission factor approach currenthpleyed. Based on stack test results and
Vendor supplied emissions data, the recommendedse&mi factor is 0.0012 Ib VOC per
million Btu (HHV basis). This factor represents timaximum emission rate value for all loads
of 60% or greater. The normal operation VOC magiss&on rate calculation is as follows:

VOC (controlled, Ib/hr) = 0.0012 Ib/million Btu *&&t input (million Btu/hr)
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Conclusion

The proposed revision incorporates a more robudtamturate VOC estimation procedure
based on current vendor information and operatipgrience with the Siemens-Westinghouse
501G combustion turbines. Permit conditions inocaipng revised VOC emission calculation
procedures are shown below.

MONITORING AND RECORDKEEPING REQUIREMENTS:

A. Monitoring and Recordkeeping Requirements fer@mmbined Cycle Units:

9) VOC emissions from the Combined Cycle Units myirinormal operating
conditions shall be calculated using the emissamtors contained in the Permit
Application amended on March 28, 2006 and unitifigeftiel usage data, unless
an alternative emission rate can be demonstratétbteatisfaction of the Control
Officer and the Administrator to be more represireaf emissions.

10) VOC emissions from the Combined Cycle Unitsirdurstartup, shutdown, and
testing/tuning operating conditions shall be calted based on fuel flow and
oxidation catalyst temperature in accordance wie tnathematical model
contained in the Permit Application amended on MaP8, 2006, unless an
alternative emission rate can be demonstrated @csdtisfaction of the Control
Officer and the Administrator to be more represireaf emissions.

Startup/Shutdown (SU/SD) Definitions

Requested Change:

NHGC requested that the definitions of SU/SD opemnafincluding cold and hot/warm SU/SD
be revised to better comport with the operatiorzgdabilities of the NHGC combined cycle
units. The current SU/SD definitions contain twaecia that unnecessarily prolong startups
and restrict operation at lower load levels (66% — 75% load).

Under the current permit, startup is not terminatetd the exhaust gas temperature at the inlet
to the oxidation catalyst system reaches 600° & bath the startup and shutdown definitions
contain a 75% electrical load criterion (i.e., stardoes not end until the Unit reaches 75% of
rated capacity and shutdown is initiated when tmi falls below 75% of rated capacity.
NHGC requested that the startup definition be egl/i® lower the load threshold to 50% and
incorporate the Combined Cycle Unit control syswigital signal “Final Mode” in place of
oxidation catalyst inlet gas temperature. NHGQuested that the definition of shutdown be
revised to also incorporate the control systentaligignal “Final Mode,” remove the 75% load
criterion, and clarify qualification of unit ‘tripand aborted startups.

Analysis:
The current Title V permit startup and shutdownrddns (Conditions 18.c and 18.d) read as

follows:

“Startup is defined as the period between when mliined Cycle Unit is initially started until
the temperature of the Combustion Turbine’s exhprtist to entering the Selective Catalytic
Reduction system and prior to entering the OxidatiZatalyst system reaches 600 degrees
Fahrenheit (316 degrees Centigrade) and the elegitrload of the Combustion Turbine
increases to 75% of rated capacity. Rated capawigans the combustion gas turbine’s

13 of 55



PROPOSED DRAFT

nameplate capacity adjusted to current inlet cdodg. Cold startup is defined when a startup
occurs when the steam turbine rotor temperaturéess than 302 degrees Fahrenheit (150
degrees Centigrade). Hot startup or warm startupledined when a startup occurs when the
steam turbine rotor temperature is 302 degrees €aheit (150 degrees Centigrade) or
greater.”

“Shutdown is defined as the period during a shutd@&quence beginning when the electrical
load of a Combustion Turbine drops below 75% oédatapacity and ending when combustion
has ceased.”

According to NHGC, these definitions were basedhenconservative assumptions that (1) the
units could not operate below 75% of rated capaaitg still meet applicable ‘normal
operation’ emission limits and (2) ammonia injestim the SCR could not begin until the
catalyst temperature was at or above 600° F. Whéeotor temperature definitions for cold
and hot/warm startups remain valid, NHGC has tligyatw initiate or maintain SCR operation
at a lower load (i.e., less than 75%). The fidue®w illustrates the vendor SCR performance
curve setting 482 °F as the minimum catalyst teatpee for ammonia injection.
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The use of the “Final Mode” operating signal tongfig the end of startup and beginning of
shutdown represents a more appropriate operatinge nmetric. According to Siemens
emissions test data for the 501G Combustion TushiMHGC has the ability to operate in
Final Mode between 50 and 75% of base load whiletimg all permitted emissions limits.
NHGC combined cycle Unit NOx and CO emissions amatinuously monitored by CEMS,
and historical operating data demonstrate thautiies can operate between 50 and 75% load
and still meet the applicable ‘normal operationhcentration (ppmvd at 15%.)) emission
rate (Ib/million Btu), and mass emission (Ib/hrjilis. Based on vendor supplied data, VOC
emissions are also expected to remain well witkimgited emission limits at 50% - 75% load
operation.

As shown in the table below, operation at lowerimum load will result in lower emissions.
Therefore, allowing the combined cycle units torape between 50% and 75% load to satisfy
dispatch will result in lower mass emissions thaquiring operation only at 75% load and
higher.

OPERATION AT 75% LOAD OR GREATER

Ambient
Hoursper year per Temperature Load Condition  Stack NOx
CT/HRSG (deg F) (% CT Load) (Ib/hr) NOx (TPY)
150( 36 BASE 24.2 18.1¢
50C 36 90% 21.¢ 5.47
50C 36 80% 20.1 5.01
0 36 70% 18.C 0.0C
0 36 60% 16.C 0.0C
0 36 50% 14.C 0.0C
0.0C 36 30% 209.2 0.0C
0.0C 36 20% 159.2 0.0C
0.0C 36 10% 134.¢ 0.0C
0.0C 36 FSNL 111.F 0.0C
350( 59 BASE 227 39.6¢
150( 59 90% 20.¢ 15.3¢
126( 59 80% 18.¢ 11.8¢
0 59 70% 17.1 0.0C
0 59 60% 15.2 0.0C
0 59 50% 13.5 0.0C
8760 95.55

OPERATION AT 50% LOAD OR GREATER

Ambient
Hoursper year per Temperature Load Condition Stack NOx
CT/HRSG (deg F) (% CT Load) (Ib/hr) NOXx (TPY)
150( 36 BASE 24.2 18.1¢
50C 36 90% 21.¢ 5.47
20C 36 80% 20.1 2.01
20C 36 70% 18.C 1.8C
20C 36 60% 16.C 1.6C
10C 36 50% 14.C 0.7¢
350( 59 BASE 22.7 39.6¢
150( 59 90% 20.4 15.3¢
56C 59 80% 18.¢ 5.27
20C 59 70% 17.1 1.71
20C 59 60% 15.Z 1.5z
10C 59 50% 13k 0.6€
8760 93.98
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Conclusion:

NHGC provided sufficient supporting basis for regwisthe startup and shutdown operating
condition definitions as requested. The defindiovere revised substantially as requested, but
with the addition of a maximum startup event daratimitation. The basis for this additional
requirement is discussed in Section 4.7. Theeev&J/SD definitions are as follows:

OPERATIONAL REQUIREMENTS:

B. Operational Requirements for Combined Cycle $Jnit

2)  Startup, Shutdown, Testing and Tuning Operdfiagditions

a)  Startup is defined as the period between wh@worabined Cycle Unit is
initially started and fuel flow is indicated untiCombustion Turbine
generation increases above 50% of rated capacity tle fuel system
confirms, via digital signal, “Final Mode” of opéi@ns has been established.
Rated capacity means the combustion gas turbireseplate electrical
power output capacity in megawatts (MW) adjusted ctorent inlet
conditions. Cold startup is defined as a start@p titcurs when the steam
turbine rotor temperature is less than 302 dedgrabsenheit (150 degrees
Centigrade). Hot startup or warm startup is defiaseda startup that occurs
when the steam turbine rotor temperature is 302edsgFahrenheit (150
degrees Centigrade) or greater. For the purposeerission limit
applicability, the total duration of any Combinegc® Unit startup event
(cold, hot or warm startup) shall not exceed 5 fowxcept that the
Permittee is allowed up to 3 startup events peanclar year lasting longer
than 5 hours but not to exceed 8 hours. Restaat ©@mbined Cycle Unit
following a unit trip or aborted startup constitugenew startup period.

b)  Shutdown is defined as the period during a CasiCycle Unit shutdown
sequence beginning when the operator initiateshb&own of the unit and
the fuel system confirms, via digital signal, thhe units is no longer
operating in Final Mode operations and ending whkrcombustion has
ceased. In the event of a unit trip or abortedwgtarshutdown begins when
the combustion turbine drops off Final Mode operatiand ends when all
combustion has ceased. Restart of a Combined Cinitefollowing a unit
trip or aborted startup constitutes a new starerpg.

4.7 Removal of Startup Event Limits and Annual SWkours Limitations

Requested Change:

NHGC requested removal of the pound/event staitajations and limitations on hours of
operation in SU/SD mode (10 hours per calendarately 700 hours per year per combined
cycle unit) contained in the current permit. Inmsoary, the bases and justification for this
request were as follows:

* Removal of Ib/event SU/SD emissions limitationgawor of Ib/hour and ton/yr limits
only was requested to reduce monitoring/recordkeepurden and meet MCAQD
objectives for enhanced enforceability and conststeamong combined cycle plant
permits within the County.

» Electrical market projections relied upon in depalg the initial NHGC permit
application and estimated total SU/SD events par gee inconsistent with the current
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demand. The annual limit on hours of operatiostartup/shutdown mode constrains
NHGC'’s ability to operate as necessary to meet etal&mand.

»  Current pound-per-hour and ton-per-year BACT litiotas will remain unchanged and
are not jeopardized by removal of the SU/SD haomgdtions. Compliance with these
limitations is demonstrated by CEMS (NOx and COgmmissions model calculations
(VOC) on an hourly and 365-day rolling total (NOxdaCO) or 12-month rolling total
(VOC) basis.

» The technology and work practices used on the NH@G@bined cycle units — SCR
and oxidation catalyst control systems and goodineegng practices, constitute
BACT for SU/SD operations.

Analysis:

Lb/event SU/SD limits - Table 4 of the current Title V permit contain®% CO, and VOC
emissions limitations in units of pounds per SU/8E@nt. These limitations are in addition
Ib/hr limitations for specific SU/SD scenarios atwh/year limitations applicable to all
operating scenarios. A review of County combirgdle plant Title V permits revealed
inconsistency in the expression of SU/SD limitasioMCAQD objectives are to harmonize all
combined cycle plant permit SU/SD limitations ttér basis and remove Ib/event limitations
where currently imposed, unless otherwise requicedheet regulatory requirements and/or
support air quality impact demonstrations. Ind¢hee of NHGC, only the CO Ib/event limit is
integral to the ambient air quality impact demaaistn. MCAQD determined that the 3,000 Ib
COl/event limitation was necessary to support the NBAQS demonstration for the 8-hour
averaging period. As discussed in further detaibection 20 of this TSD, maximum 8-hour
average CO emissions used in the most recent SW&Mhario NAAQS modeling
demonstration relied upon the 3,000 Ib CO/evenit.linkemoval of this requirement would
result in an increase in theoretical (allowable)issions over an 8-hour period, potentially
invalidating the prior modeling demonstration. ffere, the CO Ib/event limitation was
maintained in Section 18.A, Table 3 of the revidedt permit.

The revised permit incorporates a new SU event tidaraimit consistent with good
engineering practices (GEP) and demonstrated NH&bined cycle unit performance. The
following language was added to Condition 19.B(R)(Ror the purpose of emission limit
applicability, the total duration of any Combinegdlz Unit startup event (cold, hot or warm
startup) shall not exceed 5 hours, except thaPtnittee is allowed up to 3 startup events per
calendar year lasting longer than 5 hours but roekceed 8 houis.NHGC provided actual
operating data for cold and hot/warm SU events auing these startup duration limits as
representative of GEP and demonstrated capabilityshould be noted that actual startup
durations are less than the allowed 5 hours; howeweaccordance with MCAQD policy,
operating mode and associated compliance monitigipgrformed on a clock hour basis (i.e.,
each clock hour is designated in one operating modghe 5-hour SU event duration is
necessary to accommodate normal GEP startups baseNHGC combined cycle unit
operating history and the clock hour monitoringrapgh used.

No changes to the Ib/hr SU/SD emission limits ar/yio emission limits applicable to all

operating scenarios were made. However, for imgm@ocompliance assurance and
enforceability, the ton/yr limits for NOx and CO reerevised from a 12-month rolling total

basis to a 365-day rolling total basis.

SU/SD hours limitations - Condition 19.B of the current Title V permit ¢ams the following
SU/SD operational requirements:
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B. Operational Requirements for the Combined CyclddJni

“Each Combined Cycle Unit shall operate such tha¢ total combined hours in both the
startup and shutdown modes for each unit doesxusteel 700 hours per year, calculated on a
rolling 12 calendar month basis, and 10 hours palendar day. For purposes of this Permit
Condition, startup and shutdown are as defined atell (c) and (d) after Table 5 in Permit
Condition 18.A.2.”

MCAQD was unable to identify the regulatory bagis the current 10-hour per calendar day
SU/SD limitation for each combined cycle unit. Apable averaging times for the National
Ambient Air Quality Standards (NAAQS) for pollutanaffected by SU/SD operations (i.e.,
NOx and CO) are 1-hour and 8-hour (CO) and annN@lxj. Therefore, the 10-hour/day
SU/SD limitation serves no purpose with respecpriatection of the NAAQS. Significant
operational and economic incentives already eai$itrit startup frequency and duration to the
greatest extent possible while still meeting eleatrdemand and maintaining safe/reliable
operation of the combined cycle units. Robust mooimg systems are in place to ensure
compliance with BACT limitations, including ton/imitations which apply to all operating
conditions including SU/SD. Therefore, the 10-iiday SU/SD limitation per combined cycle
unit is unnecessatry.

Annual SU/SD hours limitations contained in therent permit (700 hours/yr/combined cycle
unit) are based on Company representations madeidayg original permitting of NHGC in
2000. Anticipated maximum annual hours of SU/SBected forecasted electrical market
conditions at that time. The current electricalrkea requires more frequent startups and
shutdowns then originally anticipated. The hourSJ/SD limitations now potentially
constrain NHGC's ability to operate the combinedleyunits as necessary to meet market
demand. Rather than raise or reapportion the &rBUé&SD hours allowance as initially
requested by NHGC, MCAQD determined such limitagiavere unnecessary and could be
removed from the permit without jeopardizing BACdmpliance. This conclusion was based
on the following factors:

1. Annual SU/SD duration limitations are not necess&wy ensure and demonstrate
compliance with the applicable ton/yr BACT limitatis for NOx, CO, and VOC, which
will remain unchanged. These annual emission ditioihs apply regardless of operating
mode or total duration of startups and shutdowr@ompliance with ton/yr BACT
limitations is determined using CEMS for NOx and C2B5-day rolling total) and test
data-derived emission factor/model for VOC (12-rhomblling total). Missing data
procedures are specified to ensure complete adoguwiftemissions even during periods of
monitor downtime.

2. The total duration of SU/SD operation per year fiachor of electrical market demand over
which NHGC does not have direct control. The Cgputhttermined that it was not
appropriate to limit the total number or duratidrStJ/SD events per year as a component
of BACT. Rather, a limit on the maximum duratidnreoy SU/SD event was applied as an
operational work practice under BACT. This apploas supported by a recent EPA
permitting action for a combined cycle power plantVashingtor.

3. As documented below, the annual SU/SD durationtdimoins do not limit annual
emissions below allowable annual ton/yr rates. ©hér BACT emission limits are more
restrictive; therefore, the permit action does oonmstitute a ‘change in the method of

% See Preliminary Technical Support Document fomltiad Wanapa |, L.P. Wanapa Energy Center; prefared
USEPA Region 10, Seattle, WA; 11/17/2004.
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operation’ that will ‘result in’ an increase in essions (i.e., a modification in the context of
NSR/PSD).

4. MCAQD required NHGC to prepare an updated BACT ymalfor SU/SD operation of the
combined cycle units to support the proposed pamwision. The results if that analysis,
documented below, indicate that the emission limuitd work practice standards contained
in the revised permit constitute BACT for SU/SD ti®n.

Demongtration of no increase in emissions — Actual emissions under various operating modes,
including cold, hot/'warm SU and normal operationfdt load, were evaluated based on
conceptual annual operating scenarios to ensurétghaemoval of the annual hours of SU/SD
limitations would not result in an increase in esiwes. The table below summarizes annual
emissions for various startup scenarios in comparte the annual emission limits per unit.
The NHGC annual emissions totals found in the oalgpermitting for the facility were based
on emissions scenarios using 10 cold startups3artibt/warm startups. The resulting annual
emissions were considered BACT for the Siemens 58di@bustion turbines equipped with
SCR and oxidation catalysts. Assuming 700 stantos per unit as allowed by the current
Title V permit and base-load operation for the neder of the year, emissions would exceed
the allowable annual NOx, CO, and VOC limits comtai in the permit. Therefore, it was
concluded that the annual SU/SD duration limitsndb constrain or otherwise ‘bottleneck’
annual emissions to some level below allowableytaates.

#Cold #Hot/Warm | Operating
Startupsper | startups per Hoursat NO, (tpy) | CO (tpy) Voc
v 100% Load, " (tpy)
ear Y ear
59 deg F
Current Annual Limits per Unit 108 192 34
0 0 8760 99.3 39.7 6.3
10 30 8600 107.8 86.2 21.7
30 100 8240 126.7 191.0 56.1
100 100 7960 141.5 2724 82.9
100 200 7560 162.5 388.8 121.3

BACT Analysis - To support the proposed changes to SU/SD relateahitpeonditions,
MCAQD required that NHGC prepare an updated BACAlais for the combined cycle units.
Per agreement with USEPA Region 9, the analysisliwéited to SU/SD operating conditions
and did not include normal operation. The combiecgdle unit SU/SD BACT analysis,
performed in accordance with the EPA prescribgol-town’ process, is documented below.

Step 1 — Identify all Control Options
The following technologies were identified as pdttdly available for controlling
startup/shutdown emissions from the NHGC combudtiobines. Available technologies are
listed in order from most to least effective (itep down).
» Catalytic Control with Good Engineering Practices
0 Selective Catalytic Reduction for Nitrogen OxidB$K)
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0 Oxidation Catalyst Control for Carbon Monoxide (C&)d Volatile Organic
Compounds (VOC)
» Pre-heater (to reduce startup duration)
* Good Engineering Practices

Each of these control methodologies is discusgearately below.

Catalytic Control with Good Engineering Practicet)Jncontrolled emissions from a Siemens
501G with Heat Recovery Steam Generator (HRSG) ostidn turbine follow a profile
related to fuel flow, load, and temperature. Dgran startup, emissions increase, and then
drastically decrease, as the unit ramps up to rlooperating loads. During a startup,
emissions are elevated as the combustion contrake radjustments for additional fuel firing
while the unit proceeds to Final Mode operatingditions in the normal operating range of the
unit. The NHGC combined cycle units reach Finaldgl@perating conditions at 50 to 100%
operating range.

To further control emissions during startups, NH@ilizes oxidation catalyst control for both
carbon monoxide and volatile organic compounds (GMOC), plus selective catalytic
reduction (SCR) for post-combustion control of agen oxides (NOx). Oxidation catalyst
efficiency is a function of catalyst temperaturainly startup, which is a directly related to
combustion turbine exhaust gas temperature. Tdduption of hot exhaust gas is controlled
by the combustion dynamics of the turbine stargegss and regulated by the process control
system to ensure a safe and reliable startup.wWB&l® degrees F, the post combustion removal
efficiency for VOC is virtually zero, compared tbet maximum removal efficiency of
approximately 60%. CO removal efficiency is relaly higher than VOC during startup, but
still well below the optimal/maximum control effasicy afforded by the catalytic oxidation
systems during Final Mode operation.

The NHGC combined cycle units are equipped with Sg&ems for post-combustion NOx
emissions control. The SCR systems are designetb mgect ammonia until the temperature
at the SCR catalyst is above 482 deg F. The duNEIGC permit requires that the SCR be
used when the catalyst temperature reaches 60F detpereas the March 28, 2006 permit
modification request includes an adjustment tovalfor SCR activation at a lower catalyst
temperature to minimize startup emissions.

Good Engineering Practice (GEP) relates to combinaie unit operation and combustion
control during startup/shutdown conditions desigt@dminimize such periods of elevated
emissions to the extent possible within operaticrad safety constraints. Reaching Final
Mode operation quickly, where the combustion cdatewe optimized for low emissions and
catalyst temperatures are in the range necessaopfional control, is the most effected work
practice for minimizing emissions.

Pre-Heaters- In EPA Region IX, a few projects in the South CoaistQuality Management
District (SCAQMD) proposed the use pre-heaters., (iaixiliary boiler) to reduce NOX
emissions during start-up, but all these faciliiedified their permit requests to eliminate the
use of pre-heaters prior to construction. Theetliaeilities identified were the Magnolia Power
Plant, the ElI Segundo Repower Project, and the kounew Power Project. The Magnolia
Power Project and the Mountainview Power projeetehaeen constructed and both facilities
were subject to review and approval by EPA Regidnwithout the need for additional
emissions controls during SU/SD, beyond the use ©D and NOXx catalyst system. It should
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be noted that the addition of a pre-heater at Nf@&@Gld not be consistent with BACT, since
the requirement would result in an overall incraag@ant emissions.

Some combined cycle facilities at cogeneration tplarilize auxiliary boilers to supply steam
to other facilities when the combustion turbinesB@Rare off line. The auxiliary boilers can
also divert steam to the CT/HRSG to maintain highemperatures in the HRSG, resulting in
guicker startup times. In the case of NHGC, an leuyiboiler would help to reduce startup
times, and consequently startup emissions fronCIIRSG, but it would result in the need
for an additional emission source resulting in eimerease in plant emissions. The installation
of a new major emissions source (not currently géed) to minimize CT/HRSG emissions
during startup would not be environmentally beriafic

Good Engineering Practices Many combined cycle facilities simply use SCR czash
injection for NOx control, with only GEP for controf CO and VOC emissions, i.e., no
oxidation catalyst. The general concept of GEP aexxribed above. NHGC already utilizes
good engineering practices to minimize SU/SD emssi NHGC also performs maintenance
as suggested by manufacturer’'s recommendations usihdes an onsite manufacturer’s
representative, when necessary, to oversee magmt phaintenance activities and control
enhancements.

Step 2 — Eliminate Technically Infeasible Contrqitions
Each of the identified control technologies is tachlly feasible.

Step 3 — Characterize Control Effectiveness of migelly Feasible Control Options

The top-ranked control option, GEP combined withalggic oxidation and SCR was
determined to constitute BACT during the initial A®SD permitting. This combination of
work practice and control technology is capableaohieving the SU/SD emission rate
limitations, including Ib/hr and ton/yr limits, ctained in Condition 18.A Tables 1 and 3 of the
revised permit.

The second-ranked control option, involving the o$ere-heaters, could potentially lower
emissions from the combined cycle units duringtggaif used in conjunction with the top

ranked alternative; however, due to adverse enviemtal, energy and economic factors
described in Step 4 below, the use of pre-heatassnet considered BACT. It is not relevant
to discuss the use of GEP alone without add-onralenbecause the NHGC combined cycle
units are already equipped with catalytic oxidasgstems and SCR.

Step 4 — Evaluate More Effective Control Options

The top-ranked control option, GEP combined wittalggic oxidation and SCR was initially
determined to be BACT for SU/SD operation of the@®Ecombined cycle units. This control
combination continues to represent best demondtriattustry performance for the source
category. Energy, environmental, and economic atgoave been found to be acceptable in a
large number of BACT determinations, including ithéal NHGC permit.

In support of GEP to reduce startup time and eomssi Siemens engineers and NHGC
developed new control logic for the HRSG high puessteam controller that increased steam
pressure faster than earlier designs. The increasteam pressure elevated the exhaust gas
temperature from the combustion turbine, therebgraving the rate at which the catalysts
reach their minimum operating temperatures. Tisohjunction with the beginning ammonia
injection at a lower catalyst temperature resulieduced startup times and emissions.
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Both the SCR and oxidation catalysts have beemi#t and sized to fit in the HRSG of each
unit. There is very limited space, and the addital extra catalyst volume would have
relatively insignificant effects. As discussedliearthe effectiveness of the oxidation catalyst
is driven by exhaust gas temperature, and additiceialyst would only serve to increase
backpressure, requiring increased fuel combustsnlting in a reduction in plant efficiency
(i.e., more emissions per megawatt of plant output)

Injecting ammonia for the SCR at the initiationao$tartup would not be effective in reducing
SU/SD emissions, since the catalytic reduction @xNemissions occurs in a specific
temperature range. Injecting ammonia at too lowa témperature (below the manufacturer’s
minimum recommended 482 deg F) would only servim¢tease ammonia slip, and increase
emissions of condensable particulate matter.

The second-ranked control option, involving the akpre-heaters, would result in significant
adverse environmental, energy and economic impacfdew emissions unit(s), e.g.,
heaters/boilers would have to be installed at tte significantly increasing overall facility
combustion-related emissions and energy use andlving prohibitive cost. MCAQD
concluded that a detailed quantitative analysishete adverse impacts was not warranted
because it is not aware of any sources that hase beuired to install pre-heaters for the
purpose of SU/SD BACT.

Step 5 — Establish BACT

The combination of oxidation catalysts for conwblICO and VOC, SCR for NOx control, and
GEP represents current BACT for startup/shutdowrasreormal operation of combined cycle
power plants. NHGC already employs this combimataf work practice and control
technology. The NOx, CO, and VOC emissions linoted applicable for SU/SD events
contained in the revised draft permit (Ib/hour @od/yr, no change from current permit) in
conjunction with revised SU/SD definitions were eftgiined to be BACT for the NHGC
combined cycle units in SU/SD and testing/tuningraping modes.

Ambient I mpacts — Prior demonstrations of compliance with the dladi Ambient Air Quality
Standards (NAAQS) were reviewed to confirm that ttexised SU/SD-related permit
conditions did not invalidate conclusions or nettats further dispersion modeling
demonstration(s). The initial HGP ambient air guampact demonstration was contained in
the original 2000 PSD permit application. This destration was updated as part of the March
26, 2003 minor permit modification including anrnease in the allowable Ib/hour and Ib/event
rate for CO emissions during startup. The 2003 atestnation focused specifically on CO
emissions (1/hour and 8-hour averaging periods).

The pollutants affected by SU/SD and tuning/tesbpgrating modes include NOx, CO, and
VOC, each of which is subject to applicable BACTGuieements. Of these pollutants, only
NOx and CO were required to be evaluated for NAA®QS8pliance (i.e., in accordance with
MCAQD modeling guidelines, no ozone modeling denration was required as part of initial
permitting). The averaging period for the NOx NAB@ annual. Allowable annual NOx
emissions from the combined cycle units remain angkd in the revised permit. Therefore,
the permit revisions will not impact compliancetgsaand the prior demonstration (indicating
impacts below the PSD significant impact level [[pHemains valid.

Applicable averaging periods for the CO NAAQS asolir and 8-hour. The revised permit

will not affect the applicable Ib/hr CO limit folBSD operation; therefore, the existing 2003
modeling demonstration indicating impacts belowRISD SIL remains valid. Removal of the
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Ib/event CO limitation would theoretically increapetential 8-hour average CO emissions
from the combined cycle units. Therefore, MCAQBo#td to retain the Ib/event limitation for
CO emissions that was integral to the 2003 CO nmuglelemonstration for the 8-hour NAAQS
(also indicating impacts below the PSD SIL). Aiuvatjty impact demonstrations and
conclusions for NHGC are discussed in further tetéection 20 of this TSD.

Conclusion:

Based on the foregoing analysis, MCAQD concludeat the proposed removal of annual
SU/SD hour limitations for the combined cycle uratsd SU/SD event limitations (with the
exception of CO) were justified and approvable.e Eisting Ib/hr limitations for SU/SD will
remain unchanged as well the ton/year limitatigrdieable to all operating scenarios. Current
controls and work practices continue to meet BAGT $U/SD operation of the combined
cycle units. Robust monitoring systems includingMS for NOx and CO are in place to
ensure compliance with concentration-based, lbfit,ton/yr BACT limitations.

The following changes were made to the permit SW&Bted requirements (except as noted,
references refer to existing permit structure):

» Condition 18.A, Table 4 containing Ib/event SU/$Ditations was removed,

+ Condition 18.A, Table 1 (and associated conditions)e revised to identify the
increased roll frequency for NOx and CO ton/yr tations (i.e., a 365-day rolling total
vs. 12-month rolling total);

» Condition 18.A, Table 3 was revised to incorpothtelb/event limitations for CO only
previously contained in Table 4;

e The 700 hr/yr and 10 hr/calendar day SU/SD operatiimits per combined cycle unit
contained in Condition 19.B were removed,;

* The definition of startup (Condition 19.B(2)(a) thle revised permit) was revised to
incorporate a 5-hour maximum event duration (wited exception);

« A new condition was added to Section 19.B requiridgvelopment of and
conformance with a startup and shutdown plan fer ¢dbmbined cycle units and
associated pollution control systems;

* The requirements to calculate monthly 12-month tadars of operation in each mode
for each combined cycle unit contained in Condi20mA was removed;

* Monitoring and recordkeeping requirements wereseVito incorporate the missing
data substitution procedures from 40 CFR Part T@x(Bbnd CO); and

* Monitoring requirements were expanded to addregstorong and mass emission rate
calculations procedures (based on 40 CFR Parts7&jeater detail, including the use
of missing data substitution procedures from 40 CbFRSubpart D and Appendix C.

Increase in Allowable Cooling Water Total Dissd Solids

Requested Change:

NHGC requested an increase in the allowable tasabtyed solids (TDS) content of cooling
tower recirculation water from 11,000 to 20,000 pprfihe reason for the request is water
conservation. Increasing the allowable TDS comeéioh to 20,000 ppm will result in a
significant reduction in annual water consumptioithie cooling towers.

Analysis:
The NHGC cooling tower drift eliminator performanoé 0.0003% is among the lowest

currently reported BACT levels for the source catggdemonstrating a superior level of drift
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control in comparison to other facilities withinetfCounty and nationally. It is arguable
whether the regulation of cooling water TDS as phrBACT is authorized or appropriate.
However, given the existing limitation and corrilat between TDS and PM10 emissions,
MCAQD evaluated to the proposed change to ensum®icoance with BACT and compliance
with the existing ton/yr PM10 limit from the coadjriowers.

Based on MCAQD guidance, NHCG updated the coolimget PM10 emissions calculations

to incorporate more recent and representative elrgite distribution data for high-efficiency

drift eliminator controlled cooling towefs.As document in the calculation below, at 20,000
ppm TDS (mg/L TDS), the annual mass emissionsgeegitare 0.411 ton/year, for a plant total
of 1.23 ton/year. This emission rate is well beltw permitted allowable rate of 3.1 tons/yr
per cooling tower and the rates modeled for NAA@®gliance demonstration.

Cooling Tower Emission Calculation

Cooling Tower Design Data

Number of Cells per Tower 9
Number of Towers 2
Circulation Water Flow (per tower) gpm 135,000
TDS in Cooling Tower mg/L 20,000
Drift Emissions Factor % 0.0003
PM Emissions (per tower) Ib/hr 4.056
PM Emissions (per cell) Ib/hr 0.451
PM10 Emissions (per tower) Ib/hr 0.094
PM10 Emissions (per cell) Ib/hr 0.010
Operating Hours 8,760
Annual PM-10 Emissions (per tower) tons 0.411 per year
Annual PM-10 Emissions (all towers) tons 0.821 peryea
Exit Temperature deg F 96
Exit Diameter ft 33.3
Exit Height ft a7
Exit Flow Rate (per cell) acfm 995,917 5.82 m/sec
19.1 ft/sec
Notes: Drift emissions factor is percent of tatiatulation water flow
TDS - Total Dissolved Solids
PM - Total Particulate Matter PO/ Particulates < 10 microns
Calculation (maximum condition):
Drift Rate per Tower
1.35E+05 galwater |  8.345 Ib | 60 min | 0.0003% (drift) = 203 later
1 min [ 1 galwater[ 1 hr [ hr
PM Emissions per Tower
203  Ib water | 20,000 b PM = 4.056 b PM = 17.76 ton PM
1 hr [ 1E+6 lb water hr yr
PM10 Emissions per Tower
4.06 b | 0.023  Ib PM10* = 0.094 IbPM10 = 0.411 ton PM10
hr [ Ib PM hr - tower yr - tower

* See size fraction calculation below

PM10 Emissions per Cell

009 bPmio | 1 | tower = 0.0104 b = 0.00131 g
hr-tower | 9 cells [ hr-cell sec - cell

PM10 Multiplier Calculation

Reference
water TDS 20,000 ppm Upper estimate
calcium carbonate density 2.7 glcc Perry's Cheminglrieer's Handbook, Sixth Edition, p. 3-10.

volume of a sphere V = 4/3*PI*r3

* Updated cooling tower PM-10 emissions calculatimesrporate water droplet size distribution datarf EPRI
test data reported in the following reference: Jabman and Gordon Frisbie: “Calculating RealiBfi¢10
Emissions from Cooling Towers” Greystone Environtaéonsultants, Inc., Sacramento, CA.

25 of 55



PROPOSED DRAFT

Water Drop Size Distribution

Droplet Water Droplet Solids % mass
Dia. % mass Vol. Mass Mass Vol. Dia. <10
(micron) % mass smaller (cc) (a) (@) (cc) (micron) microns
10 0.00 0 5.2E-10 5.2E-10 1.0E-11 3.9E-12 1.9
20 0.20 0.196 4.2E-09 4.2E-09 8.4E-11 3.1E-11 3.9
30 0.03 0.226 1.4E-08 1.4E-08 2.8E-10 1.0E-10 5.8
40 0.29 0.514 3.4E-08 3.4E-08 6.7E-10 2.5E-10 7.8
50 1.29 1.806 6.5E-08 6.5E-08 1.3E-09 4.8E-10 9.7
60 3.90 5.702 1.1E-07 1.1E-07 2.3E-09 8.4E-10 11.7 2.31
70 15.65 21.348 1.8E-07 1.8E-07 3.6E-09 1.3E-09 13.6
90 28.46 49.812 3.8E-07 3.8E-07 7.6E-09 2.8E-09 17.5
110 20.70 70.509 7.0E-07 7.0E-07 1.4E-08 5.2E-09 214
130 11.51 82.023 1.2E-06 1.2E-06 2.3E-08 8.5E-09 25.3
150 5.99 88.012 1.8E-06 1.8E-06 3.5E-08 1.3E-08 29.2
180 3.02 91.032 3.1E-06 3.1E-06 6.1E-08 2.3E-08 35.1
210 1.44 92.468 4.8E-06 4.8E-06 9.7E-08 3.6E-08 40.9
240 1.62 94.091 7.2E-06 7.2E-06 1.4E-07 5.4E-08 46.8
270 0.60 94.689 1.0E-05 1.0E-05 2.1E-07 7.6E-08 52.6
300 1.60 96.288 1.4E-05 1.4E-05 2.8E-07 1.0E-07 58.5
350 0.72 97.011 2.2E-05 2.2E-05 4.5E-07 1.7E-07 68.2
400 1.33 98.34 3.4E-05 3.4E-05 6.7E-07 2.5E-07 78.0
450 0.73 99.071 4.8E-05 4.8E-05 9.5E-07 3.5E-07 87.7
500 0.00 99.071 6.5E-05 6.5E-05 1.3E-06 4.8E-07 97.5
600 0.93 100 1.1E-04 1.1E-04 2.3E-06 8.4E-07 117.0
Total 100.0

PM10/PM multiplier =  0.023

* Aull, 1999. Memorandum from R. Aull, Brentwooddustries to J. Reisman, Greystone, December 7, 1999

The derivation of the revised cooling tower coni@rdactor using the particle size multiplier
from above and assuming 8760 operating hours/fearating tower operation is:

ConversiorFactor= 60" x 8760m X 3_785L x 2 2046x10° b . O.OOOOO{DW J

hr yr gal mg Facto

1ton
2000Ib

mine L * ton
gal* mge yr

X 0.02{ PM/PM1C Multiplier j X

=1.513% 10‘10(

49 Additional Permit Revisions

In addition to the revisions requested by NHGC eexsd above, MCAQD made several
changes to permit conditions to 1) correct err@ysncorporate newly applicable or revised
regualatory requirements, 3) generally improve leug to better or more completely
incorporate/cite regulatory requirements, 4) stl@@requirements where appropriate, and
5) meet MCAQD obejectives for consistency betweenr@®y combined cycle power plant

permits. Permit revisions initiated by MCAQD atsrsnarized in the table below:
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Change

Basis

GENERAL PERMIT CONDITIONS

Entire section updated.

General Permit Conditweexe updated based on

the current MCAQD template.

SPECIFIC PERMIT CONDITIONS

18. ALLOWABLE EMISSION LIMITS

Section 18 was reorganized. Table ‘notes’ wg
moved to appropriate permit Sections, e.g.,
Section 19: Operational Requirements or

Section 20: Monitoring and Recordkeeping.

2ilany essential permit provisions were contained
notes to Section 18 emission limit tables. This
format was inappropriate and confusing. Table n
provisions were moved to appropriate sections o
the permit. Section 18 was organized to clearly
present emission limitations for each category of
equipment, i.e., combined cycle units, cooling
towers, firewater pump engine and emergency
generator, and generally applicable limits.

in

ote
f

Emission limit expression and averaging time
were clarified.

sWhere missing or incorrect, emission limit
expression and applicable averaging times were
specified in Tables 1 through 5.

NOx and CO ton/year limitations revised from
rolling 12-month total to rolling 365-day total
basis.

This change was made in conjunction with SU/SI
condition-related permit revisions requested by
NHGC. The revision serves to enhance the
enforceability of annual (ton/yr) emission limits
applicable to all operating modes, including SU/S

See Section 4.7 of this TSD for further discussion.

D

Opacity requirements were revised to more
accurately reflect County Rule 300 and 324
requirements.

Existing permit language was not directly consists
with the underlying regulations. Language was
revised accordingly.

N

Federal BACT regulatory citation [40 CFR
52.21(j)] added to BACT conditions

The MCAQD PSD program is delegated, therefor|
both the requirements of County Rule 240 8380 3
40 CFR 52.21 are applicable.

1]

nd

Citation: ARS 849-106, State Rule R18-2-
719.C.1 (R9-3-519.C.1) was removed from th
fuel burning equipment PM limit applicable to
the firewater pump engine and emergency
generator.

SIP Rule 31.H.1.a is applicable and specifies the
2 same equation-based limit. Reference to the Sta
rule is unnecessary and redundant.

e

Several other minor corrections were made to
regulatory citations.

N/A

19. OPERATIONAL REQUIREMENTS

Section 19 was reorganized to incorporate
operational requirements previously contained
Section 18 table notes. Operational requirem
for CEMS (existing permit Condition 19.G) we
moved to Section 20: Monitoring and
Recordkeeping.

Permit provisions were organized under most
gEppropriate headings.

ents

re

The fuel restriction permit condition (Condition
19.A.1 of current permit and 19.B.1 of revised
permit) was revised to incorporate a 0.005

Limit is required to ensure PSD-minor status for
sulfuric acid mist emissions. See Section 9.2.2 0
this TSD.

gr/dscf sulfur restriction on natural gas calcudate
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Change

Basis

on a 12-month rolling average.

The general operational requirements of 40 C
60.11(d) were incorporated in new condition
19.B.3.

FRRhe requirements of 40 CFR 60.11(d) are applica
to the combined cycle units as NSPS Subpart GG
affected facilities.

ble

New condition 19.B.4 was added requiring the
development and maintenance of a startup an
shutdown plan for the combined cycle units ar
associated pollution control systems.

This change was made in conjunction with SU/SI
dcondition-related permit revisions requested by
ANHGC. The revision serves to enhance the

enforceability of BACT work practices during

SU/SD operating conditions.

D

SCR and oxidation catalyst system O&M plan
were incorporated in Appendix D of the revise
permit and referenced as such in correspondi
Section 19 permit conditions.

sThe O&M plans are being made enforceable und
dthe revised permit while facilitating potential pla
ngevision without requiring permit reopening.

Condition 19.F was revised to incorporate a 5
hour/yr limitation on operation of the firewater
pump engine and emergency generator.

D0 he previous permit did not contain any specific
annual operating limitation. The 500 hour/yr lifsit
consistent EPA guidance on limiting potential to
emit from emergency use IC engines.

Several corrections were made to regulatory
citations.

N/A

20. MONITORING AND RECORDKEEPING REQUIREMENTS

Monitoring requirements previously contained
Condition 19.G: Operational Requirements fof
CEMS were incorporated into Section 20.

ICEMS requirements more appropriately belong
under Monitoring and Recordkeeping vs.
Operational Requirements.

Permit conditions specifying CEMS
requirements were added/revised to more
accurately and completely reference the
requirements of 40 CFR 60 and 40 CFR 75, &
applicable.

Under the streamlined NOx monitoring provisiong
the NOx and diluent CEMS must meet the
requirements of 40 CFR 75, except as noted. CE
smeeting the requirements 40 CFR 60.13 and
Appendices B & F of 40 CFR Part 60 are used to
demonstrate compliance with CO BACT limitatior

MS

The missing data substitution procedures of 4
CFR 75 Subpart D were incorporated for NOX
and CO monitoring.

DThe 40 CFR Part 75 missing data substitution
procedures provide a consistent and technically

periods of monitoring system downtime or
unreliability. This approach will enhance
compliance demonstration with ton/year BACT
emissions limitations. The permit also provides tf
option of assuming emissions equal applicable Ib.
permit limitations.

justified means of accounting for emissions during

]
hr

Mass emission rate calculation procedures for
NOx, CO, and S©were incorporated based on
the provisions of 40 CFR Part 75.

Explicit mass emission rate calculation procedure
were incorporated into the revised permit to avoid
ambiguity.

[72)

The ASTM methods contained in the custom fuBSTM fuel sulfur analysis methods were updated

monitoring schedule for natural gas sulfur
content were updated.

correspond with NSPS Subpart GG as revised Ju
2004.

—

(0]
ly

References to CAM (40 CFR Part 64) were
removed; CAM is not applicable to any
units/pollutants at NHGC.

See Section 12.5 of this TSD.

Obsolete monitoring conditions associated with

felarms linked to initial startup and
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Change

Basis

initial startup and testing of the combined cycl
units were removed.

e commencement of commercial operation of the
combined cycle units are no longer relevant.

Monitoring and recordkeeping requirements fd
the firewater pump engine and emergency
generator were expanded to comport with
County Rule 324 requirements.

rThe requirements of County Rule 324 8502.1 anc
§502.4 applicable to the emergency use engines
were incorporated more completely into the perm

and

New template language for visible emissions
(opacity) monitoring and recordkeeping was
incorporated.

The new visible emissions monitoring and
recordkeeping requirements reflect current MCA(
template language for implementing County Rule
300 requirements.

DD

Several corrections were made to regulatory
citations.

N/A

A new condition was added providing for a 90
day transition to new monitoring requirements
contained in the permit.

A transition period is necessary to allow for saiitev
reprogramming and implementation/shakedown ¢
new monitoring approaches/procedures. During
transition, the Permittee must continue to comply
with the monitoring requirements of the previous
permit.

=

21. REPORTING REQUIREMENTS

Obsolete reporting conditions associated with
construction, initial startup, and testing of the
combined cycle units were removed.

Permit terms linked to construction, initial startu
and commencement of commercial operation of t
combined cycle units are no longer relevant.

New Condition 21.C was added requiring 24-
hour notice prior to the conduct of any tuning ¢
testing activities on the combined cycle units.

See Section 4.4 of this TSD.
Dr

The Title V semiannual compliance and
monitoring report requirements were revised 3
expanded based on current MCAQD policy.

MCAQD developed new standard reporting
irqarovisions combining the compliance certification

single report to be submitted semiannually. The
revised semiannual compliance certification and
monitoring reporting requirements are contained
Section 21.D of the revised permit.

and monitoring reports (required under NSPS) into a

References to CAM (40 CFR Part 64) were
removed; CAM is not applicable to any
units/pollutants at NHGC.

See Section 12.5 of this TSD.

Several corrections were made to regulatory
citations.

N/A

22. TESTING REQUIREMENTS

Testing requirements for the combined cycle
units were revised as follows (see Section 16
this TSD for details):

Test operating conditions revised to provi
flexibility (full load available on day of
testing vs. 95-105% nameplate)

NOx and CO testing requirements
streamlined to coincide with 40 CFR Part
and Part 60 RATA provisions

The revised testing provisions reflect current
oMCAQD guidelines for combined cycle plants.
HAP testing (formaldehyde and hexane) has bee
dadded to confirm minor source status under CAA
Section 112. Based on published emission facto
there is a possibility that HAP emissions could
exceed major source thresholds.

75

Optional reduced load condition testing fg

=
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Change

Basis

PM-10, VOC, and ammonia (subject to
approval as part of pre-test protocol)
Ammonia test method CTM-027 specified

3 years (also required within 90 days of
complete SCR catalyst replacement)
New testing requirements for formaldehyc
and hexane

Ammonia testing frequency revised to eve

D

=

y

e

24. PERMIT CONDITIONS FOR SURFACE COATING OPERATIGMS SUPPORT ACTIVITIES

FOR THIS FACILITY

Section 24 was removed from the permit.

The prevjmermit stated that no surface coating
activities other than architectural coatings shall
occur. MCAQD elected to remove the condition
altogether and renumber the remaining conditions

26. PERMIT CONDITIONS FOR DUST GENERATING OPERATIGN

Section 26 was substantially revised and is
contained in Section 25 of the revised permit ¢
to renumbering.

Revised dust generating operation permit conditic
jueflect the current MCAQD template.

ns

27. PERMIT CONDITIONS FOR ABRASIVE BLASTING WITH ORVITHOUT A BAGHOUSE

Section 27 was substantially revised and is
contained in Section 26 of the revised permit (

Revised to reflect County Rule 312 revision
1{&/2/2003).

to renumbering.

28. PERMIT CONDITIONS FOR SURFACE COLD DEGREASERS BUPPORT ACTIVITIES

FOR THIS FACILITY
29. PERMIT CONDITIONS FOR WIPE CLEA

NING

These conditions were combined in to new
Condition 27 incorporating County Rule 331
requirements for cold cleaners and wipe
cleaning.

The previous permit contained only wipe cleaning
provisions and stated that the Permittee shall not

conduct cold degreasing subject County Rule 331.

NHGC does operate a solvent-based batch cold
cleaner. The unit does not qualify as an insigaift
activity per Appendix D of the County Air Quality
Rules. Therefore, a new section was added
containing County Rule 331 requirements applica
to cold cleaners and solvent wipe cleaning. See
Section 12.13 of this TSD for further information.

ble

31. PERMIT CONDITIONS FOR VOLATILE ORGANIC COMPOUND

Section 31 was removed from the permit.

The prevjmermit stated that no activities subjec¢

to County Rule 330 shall occur at the facility.
MCAQD elected to remove the condition altogeth

—*

APPENDIX A - MAJOR EQUIPMENT LIST

The NHGC major equipment list was updated

Updatibsct current information as presented in
the NHGC renewal/significant revision permit
application.

APPENDIX B — INSIGNIFICANT ACTIVITIES

New Appendix B was added listing qualifying

A listing of insignificant activities is standardttv

insignificant activities and bases.

MCAQD issued Title V permits.

APPENDIX C — PERMIT SHIELD APPLICABLE REQUIREMENTS

New Appendix C was added listing permit shi¢ld  sAiig of permit shield applicable requirements

is
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Change Basis

applicable requirements. standard with MCAQD isslidd V permits.
APPENDIX D — SCR and CATALYTIC OXIDATION SYSTEM O&MPLANS

New Appendix D was added containing See discussion under 19 — Operational
currently approved versions of the SCR and | Requirements, above.

CAT-OX O&M plans.

SOURCE DESCRIPTION

The Harquahala Generating Project (HGP) is a combaycle electric generating plant with a
nominal capacity of 1,060 MW owned and operatedNbw Harquahala Generating Company, LLC
(NHGC). The plant is located in western Maricopauty, Arizona, near Tonopah, approximately
75 km west of Phoenix. The primary equipment atglant consists of three combined-cycle power
blocks, each consisting of a Siemens-Westinghousks 5natural gas-fired combustion turbine
generator (CTG) rated at 240 MW (nominal) and lteabvery steam generator (HRSG). Steam
from the HRSG is admitted into a condensing reB&sdm turbine generator (STG), one for each
power block or a “one-on-one” design layout. Tlogalt net output for each unit, with CGT
evaporative cooling, is approximately 353 MW, makihe total net output for the three-unit facility
1,060 MW (nominal).

Additional emitting equipment and facilities at thlant include two mechanical-draft cooling towers,
two emergency diesel engines, and three fuel stdeadks as identified in Section 6 below.

REGULATED ACTIVITIES

Emitting equipment and facilities at NHGC are idiiged in the table below.

1. Three Combined Cycle Units (CTG 1, CTG 2 and CTG 3) each with a common reheat
condensing steam turbine and eectrical generator.
Each Combined Cycle Unit conssts of the following:

a. Siemens-Westinghouse 501G combustion turbinetipgin combined-cycle mode with a nameplate
rating of 240 megawatts electric and fueled by Ipipequality natural gas only with steam injection
power augmentation capability.

b. Reheat condensing steam turbine (121 MW).

C. Selective Catalytic Reduction (SCR) nitrogendegi emissions control system for treating |the
Combustion Turbine exhaust.

d. Oxidation Catalyst System for controlling carboanoxide emissions from the Combustion Turbine
exhaust.

e. Continuous emissions monitor (CEM) system thabnds at least oxides of nitrogen (NOXx), carbon
monoxide (CO), and oxygen farontent of the System exhaust.

f. Exhaust stack with height 180 feet above plaatig and inside diameter of 19 feet.

2. Wet Cooling Towers
Two nine-cell wet cooling towers, with each cated at 15,000 gallons per minute recirculatate |r
(135,000 gallons per minute total for each codlowger) and height 47 feet above plant grade.

b. Continuous cooling water conductivity monitorsygstem.

3. Emergency Diesel Engines

a. | One 450 horsepower diesel-fueled engine to thizdirewater pump.
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One 1,500 kilowatt diesel-fueled emergency geneto provide power to lube oil pumps and criti
project systems.

Fued Storage Tanks

One 500 gallon vehicle diesel fuel storage tank.

One 500 gallon fire pump diesel fuel storagé.tan

One 240 gallon vehicle gasoline storage tank.

Other

Chemical storage equipment (See Section 7T thD)

Petroleum storage tanks (See Section 7 of SI¥) T

olop|s|ojop|w

One batch solvent cold cleaning machine (no®ap

INSIGNIFICANT ACTIVITIES

Insignificant activities meeting qualifying critariof County Rule 100 (definition) and Appendix D
are listed in Appendix B of the revised permit. G insignificant activities and qualification bases

are documented in the table below.

Chemical Storage
Description & Storage Name of Chemical Area in Which Qualifying Basis
Location Substance Material is Used (a)
Two 1,550 Gal Above Depositrol (phosphoric Cooling Tower SD -
Ground Tanks Located acid) BL 5323 ITEM 7.
West of Cooling Tower A
and East of Cooling
Tower B

The tank is located south | Ammonia 60,000 gallon SCR Catalyst in SD -
of the gas compressor storage tank (<20% as HRSG ITEM 5.

building ammonia)

1,000 gal. Tank in Zero | Calcium Chloride (38%) Water Treatment SD -
Liquid Discharge area ITEM 2.
Two 1,550 Gal Above Flogard POT 6100 Cooling Tower SD -
Ground Tanks Located ITEM 2.

West of Cooling Tower A

and East of Cooling
Tower B

3,000 gal. Tank in Zero Klaraide PC1192 Water Treatment SD -
Liguid Discharge area ITEM 2.
Two 8,500 Gal Above Liquichlor (12% Sodium Cooling Towers SD -
Ground Tanks Located Hypochlorite, sodium ITEM 2.

West of Cooling Tower A | hydroxide and sodium

and East of Cooling chloride)
Tower B.

10,000 gal. Tank in Zero Magnesium chloride Water Treatment SD -
Liquid Discharge area (30%) ITEM 2.
One 2,000 gal tank in Sodium Hypochlorite Water Treatment SD -

US Filter area (12.5%) ITEM 2.
Gas Compression (2 Compressor oil Gas Compressor MISC -
compressors, each hold ITEM 5.
660 gallons)
19 transformers located Dielectric Fluid in Non- 19 transformers MISC -
throughout site PCB Transformers located throughout ITEM 5.
site
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Switchyard and SFs (Sulfur Switch Yard MISC —
Transformer Hexafluoride) ITEM 5.
Breakers445 Ib.
Container Total
280 Gal tote in Zero Kleen mtc 103 Zero Liquid SD -
Liquid Discharge Discharge ITEM 2.
Two 8,000 Gal Above Sulfuric Acid Cooling Towers and SD -
Ground Tanks Located water treatment ITEM 7.
West of Cooling Tower A
and East of Cooling
Tower B; One 250 Gal
tank in the USF skid.
Zero Liquid Discharge Biomate MBC781 Zero Liquid SD -
Area - Discharge ITEM 2.
280 Gallon tote
Container Size
Two 300 Gal Totes Caustic Soda (33%) Water Treatment SD -
ITEM 2.
Three 180 gal. Totes Control OS 5035 HRSGs SD -
(hydrazine) ITEM 2.
300 gal. Tote in Zero Evaporator Anti-scale Water Treatment SD -
Liquid Discharge area. Depositrol BL 5306 ITEM 2.
280 gal. Tote. Hypersperse MDC150 Water Treatment SD -
ITEM 2.
Two 280 gal. Totes in Optisperse HP3100 Water Treatment SD -
US Filter Area (phosphate) 560 gallons ITEM 2.
280 gal. Tote in Zero Sodium Bisulfate Water Treatment SD -
Liguid Discharge area ITEM 2.
280 gal. Tote. Sodium Bisulfate ZLD SD -
BetzDearBorn DCL 30 ITEM 2.
280 gal. Tote. SoliSep MPT 150 Water Treatment SD -
ITEM 2.
Two 280 Gal Above Spectrus NX1100 Cooling Tower SD -
Ground Tanks Located (Magnesium Nitrate and ITEM 2.
West of Cooling Tower A Magnesium Chloride)
and East of Cooling
Tower B
Three 180 gal. Totes Steamate NA1321 HRSGs SD -
(Aluminum Hydroxide ITEM 2.
19%)
280 gal. totes in Zero Foamtrol AF2230 Zero Liquid SD -
Liquid Discharge area (Oxirane/methoxirane Discharge ITEM 2.
polymer with butyl ether)
Two 280 gal. Totes Polyfloc AE 1125 Water Treatment SD -
ITEM 2.

280 gal. Tote Polyfloc AE1125 Water Treatment SD -
(Isoparaffinic petroleum ITEM 2.

distillate)

400 gal. Tote Polyfloc AE1701 Water Treatment SD -
(Isoparaffinic petroleum ITEM 2.
distillate and ammonium

acetate)
Three 55 gal. Drums Corrshield (Sodium Closed Cooling SD -
molybdate and Sodium Water ITEM 2.
Nitrite)
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55 Gal. drum in Zero Kleen mtc 511 Zero Liquid SD -
Liquid Discharge Discharge ITEM 2.

55 Gal. drum in Zero Optisperse Zero Liquid SD -
Liquid Discharge Discharge ITEM 2.

Petroleum Storage Tanks

Tank Designation

Description / Contents

Tank/Container
Content (Gallons)

Qualifying Basis

1 Emergency Diesel 1350 gallon SD -
Generator AST / Diesel ITEM 4.
2 Emergency Diesel Fire 500 gallon SD -
Pump AST / Diesel ITEM 4.
3 Diesel AST / Diesel 500 gallon diesel SD -
ITEM 4.
4 Gas Turbine Lube OiIl 5,000 gallon (3 on- SD -
Reservoir / Lube Oil site) ITEM 2.
5 Steam Turbine Lube Oil | 3,600 gallon (3 on- SD -
Reservoir / Lube Qil site) ITEM 2.
6 Gas Turbine Control Oil 100 gallon (3 on- SD -
Reservoir / Lube Oil site) ITEM 2.
7 Steam Turbine Hydraulic 200 gallon (3 on- SD -
Oil Reservoir / Hydraulic site) ITEM 2.
Qil
8 Gas Turbine Starting 1,800 gallon (3 on- SD -
Package Oil Reservoir / site) ITEM 2.
Ol
9 Oil-Water Separator / 1,880 gallon (3 on- SD -
Qll; petroleum products site) ITEM 2.
10 Used Qil Tank / Qil; 385 gallon SD -
petroleum products ITEM 2.
11 Main Transformer / 25,620 gallon (3 on- MISC -
Mineral Oil (Non-PCB) site) ITEM 5.
12 Auxiliary Transformer / 2,715 gallon (3 on- MISC -
Mineral QOil (Non-PCB) site) ITEM 5.
13 Oil Rack and Oil Cabinet | 1,605 (55-gallon and SD -
Lube Oil and petroleum smaller containers) ITEM 2.
products
Other Activities
Designation Description Qualifying Basis Note(s)
Laboratory Fume Hood Hanson Model 3SA-47, LPP -
142 FPM Exhaust ITEM 1.
Power Washer Small internal ICE -
combustion (IC) engine ITEM 2.
<50 hp
Lime Storage Silo Storage Silo controlled by Rule 100, Section (b)
fabric filter; Pneumatically 200.57 and Rule 200,
loaded by truck - emissions Section 308.1(c)
generated only during
loading; Maximum of 10
hours of operation per year.
Soda Ash Storage Silo Storage Silo controlled by Rule 100, Section (b)

fabric filter; Pneumatically
loaded by truck - emissions
generated only during
loading; Maximum of 10
hours of operation per year.

200.57 and Rule 200,
Section 308.1(c)
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Table Notes:

(a) Reference to County Rules Appendix D — Lighsfgnificant Activities

(b) Each Silo has a fabric filter with a manufaettg guarantee of 0.02 grains per dscf.
Each silo has a flow rate of 1,065 dscfm

0.02 = manufacturer guarantee outlet gr/dscf
1065 =dscfm

7000 =gr/lb

99.90% = bin filter control efficiency (assumed)
10 = hrs/yr operated (unloading)

Potential PM Emissions:
Controlled = 0.0009 tons/yr
Uncontrolled = 0.91 tons/yr

ALTERNATIVE OPERATING SCENARIOS

The permit application identifies only one opergtgtenario as described in Sections 5 and 6 of this
document.

POTENTIAL EMISSIONS
9.1 Allowable Emission Rates
The table below presents the allowable annual @misstes for regulated air pollutants

emitted by NHGC. These limits are federally endatde; therefore, they establish the
facility’s potential to emit.

Potential to Emit (tons/year)

Device NOXx CcoO SO, PM-10 VOC
Combined Cycle
Unit CTG1 108 192 23 97 34
Combined Cycle
Unit CTG?2 108 192 23 97 34
Combined Cycle
Unit CTG3 108 192 23 97 34
Cooling Tower 1 NA NA NA 3.1 NA
Cooling Tower 2 NA NA NA 3.1 NA
TOTAL 324 576 69 297.2 102

9.2 Potential Emissions for Other Units/Pollutants

Potential emissions for units/pollutants not sabje annual (ton/year) emissions limitations
are presented below.

9.2.1 Firewater Pump Engine and Emergency Generator
Potential emissions from then Firewater Pump ametigency Generator diesel-fired
reciprocating internal combustion engines base@gquipment design capacities, 500

hours per year operation, and AP-42 emission facioe summarized in the table
below followed by detailed supporting calculations.
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Potential to Emit (tons/year)
Device NOx CO SO, PM-10 VOC
Firewater Pump Engine 3.49 0.75 0.05 0.25 0.28
Emergency Generator 151 3.45 0.25 0.27 0.40
Firewater | Emergency
Pump Engine | Generator Units
Engine design capacity 1500 kw
450 2510 bhp
Fuel input 137 gal/hr
Fuel heat input 3.15 18.8 MMBtu/hr
Annual operation 500 500 hrs/yr
Firewater pump engine PTE
Pollutant EF Units Ref. Potential Emissions
Ib/hr tpy
NOXx 3.10E-02|Ib/bhp-hr 1 1.40E+01| 3.49E+00
CcO 6.68E-03|Ib/bhp-hr 1 3.01E+00| 7.52E-01
S02 4.05E-04|Ib/bhp-hr 2 (a) 1.82E-01| 4.55E-02
PM-10 2.20E-03|Ib/bhp-hr 1 9.90E-01| 2.48E-01
VOC 2.51E-03|Ib/bhp-hr 1 1.13E+00| 2.83E-01
Emergency generator PTE Total PTE for
both engines
Pollutant EF Units Ref. Potential Emissions
Ib/hr tpy Ib/hr tpy
NOXx 2.40E-02|Ib/bhp-hr 2 6.02E+01| 1.51E+01| 7.42E+01| 1.85E+01
CoO 5.50E-03|Ib/bhp-hr 2 1.38E+01| 3.45E+00| 1.68E+01| 4.20E+00
SO2 4.05E-04|Ib/bhp-hr 2 1.02E+00| 2.54E-01| 1.20E+00| 2.99E-01
PM-10 5.73E-02|Ib/MMBtu 2 1.08E+00| 2.69E-01| 2.07E+00| 5.16E-01
VOC 6.42E-04|Ib/bhp-hr 2 1.61E+00| 4.03E-01| 2.74E+00| 6.85E-01
References/notes
1. EPA AP-42 Chapter 3.3; October, 1996.
2. EPA AP-42 Chapter 3.4; October, 1996.

(a) Reference 2 used because SO2 emission factor based on fuel sulfur is believed to be more accurate.

9.2.2 Sulfuric Acid Mist

Potential emissions of sulfuric acid mist,§@,) were not quantified as part of the
initial PSD permitting for NHGC. As part of therpgt renewal, MCAQD required
that HSO, emissions be quantified to confirm that the pa&énd emit for the facility
was below the PSD significant emission rate thrigshio7 tons/year.

The table below documents the3&, potential to emit calculation for the NHGC
combustion turbines. As shown, potential emisslmased on a maximum natural gas
total sulfur content of 0.5 grains per 100 cubietf€0.005 gr/scf), consistent with
“pipeline natural gas” as defined in 40 CFR 7212d assuming continuous annual
operation of the combustion turbines at full loack 2.32 tons/year/turbine, or 6.97
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tons/year total. Thus, the facility-wide potentialemit is less than the 7 ton/year PSD
significant emission rate threshold.

The current NHGC permit limits natural gas sulfancentration to less than or equal
to 0.0075 gr/scf. The actual sulfur content olurgltgas delivered to the site based on
El Paso Corporation records for 2005 ranged frdif @ 0.25 gr/100 scf, substantially
below the 0.5 gr/100 scf “pipeline natural gas'etirold. As documented in Sections
4.9 and 11.2 of this TSD, the revised permit coistaa new requirement limiting
natural gas sulfur content to less than or equ@l@05 gr/scf, calculated as a 12-month
rolling average. This requirement serves to mhkddcility-wide potential-to-emit for
H,SQ, of less than 7 tons/yr enforceable.

NHGC H2S04 PTE Calculation

Given:
Fuel sulfur content 0.005 grains/scf (max. for pipline quality naturaky
Fuel density 0.0441 Ib/scf
S --> S03 at CT exh. 0.75% R. Kagolanu, Siemens P@eeeration (< 1%)
S0O2 to SO3 at Oxid. Cat. 8.0%  Oxidation catalyst wer{@% expected, < 8%)
S0O2 to SO3 for HRSG 0.75% R. Kagolanu, Siemens P@egeeration (< 1%)
S02 to SOS3 for SCR Cat. 1.0% Hitachi-Zosen (0.2% etquk < 1%)
Reaction of ammonia slip to form NH3-S compounds %.0 Conservative engineering estimate (low)
Molecular Wt of S 32
Molecular Wt of SO2 64
Molecular Wt of H2SO4 98
Ambient Temperature 59 deg F (conservative annual average temperature)
Hours per year 8760
Fuel Flow (Ib/hr) 103,960 100% load fuel flow

Calculated Values:

(A) SO2 (Ib/hr, assumes 100% conv.) 3.368 Worst c&2 \With no SO3 formation (see calc below)
(B) SO2 (Ib/hr, actual) at CT Exhaust 3.342  0.75%hefsulfur (A) is actually converted to SO3
(C) SO2 (Ib/hr, after oxidation catalyst) 3.075 8%lu# sulfur from (B) is converted to SO3
(D) SO2 (Ib/hr, for HRSG effect) 3.052 0.75% of théfwu(C ) is converted to SO3
(E) SO2 (Ib/hr, for SCR effect) 3.021 1% of sulfur (B)onverted to SO3
(F) SO2 available for conversion to H2SO4 0.346 Edeiviato (A) - (E)
(G) H2S04 (Ib/hr) 0.5302 (F) * 98 (Mol. Wt. H2S04)/64 (Mol. Wt. SO2)
(H) H2S04 reduction due to interaction with ammonia .0063
() H2SO04 (Ib/hr) after reduction due to ammonia 52 (G)-(H)
H2S04 (tonslyear), max. per combustion turbine 232 (1) *8760/2000
H2S04 (tonslyear), max. for facility 6.97

#(A) = grains S/scf * (1 Ib/7000 grains) * (fuébdv, Ib/hr) * (1/ Ib/scf) * (Mol. Wt SO2/Mol. Wt S)
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9.2.3 Hazardous Air Pollutants

Potential Hazardous Air Pollutant (HAP) emissidnsm the NHGC combustion

turbines and emergency use engines are documeglted based maximum operating
rate and literature emission factors. For the agtibn turbines, EPA AP-42 emission
factors were used except for formaldehyde and leexahere California Air Toxics

Emission Factor (CATEF) database factors were sopghted. No emission factor for
hexane is reported in the current version of APf@2gas turbines (Chapter 3.1;
4/2000). For formaldehyde, the CATEF emissiondacepresentative of oxidation
catalyst controlled emissions was considered mooerrate than the AP-42 factor,
representing uncontrolled emissions.

As documented in the table below, the maximum siktAP emission rate (hexane) is
6.82 tons/yr and total combined HAP emissions & 2ons/yr. These potential
emission rates are below the applicable major satmesholds of 10 and 25 tons/year
for single and total combined HAP, respectivelyeafied in CAA Section 112 and 40
CFR Part 63. MCAQD has included additional HAPtites requirements in the
revised permit to confirm emission rates and mgmurce status (see Section 16 of this
TSD).
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Combined Cycle Units Emergency Total
Design heat input/CT 2371 |MMBtu/hr HHV @ 59 deg. F Engines
Total design heat input 7113 MMBtu/hr Total for 3 un‘its (see below)
EF Ref. PTE PTE PTE
Pollutant (Ib/MMBtu) Ib/hr tpy tpy tpy
1-3-Butadiene 4.30E-07 1 3.06E-03| 1.34E-02 3.08E-05| 1.34E-02
Acetaldehyde 4.00E-05 1 2.85E-01| 1.25E+00 7.22E-04| 1.25E+00
Acrolein 6.40E-06 1 4.55E-02| 1.99E-01 1.10E-04| 2.00E-01
Benzene 1.20E-05 1 8.54E-02| 3.74E-01 4.39E-03| 3.78E-01
Ethylbenzene 3.20E-05 1 2.28E-01| 9.97E-01 9.97E-01
Formaldehyde 1.12E-04 2 7.97E-01| 3.49E+00 1.30E-03| 3.49E+00
Hexane 2.19E-04 2 1.56E+00| 6.82E+00 6.82E+00
Naphthalene 1.30E-06 1 9.25E-03| 4.05E-02 4.05E-02
POM 2.20E-06 1 1.56E-02| 6.85E-02 1.13E-03| 6.97E-02
Propylene oxide 2.90E-05 1 2.06E-01| 9.03E-01 1.51E-02| 9.19E-01
Toluene 1.30E-04 1 9.25E-01| 4.05E+00 1.64E-03| 4.05E+00
Xylenes 6.40E-05 1 4.55E-01| 1.99E+00 1.13E-03| 2.00E+00
TOTAL 3 2.02E+01 2.56E-02| 2.02E+01
MAX 4 6.82E+00 1.51E-02| 6.82E+00
References/notes
1. EPA AP-42 Chapter 3.1, Table 3.1-3. EF for uncontrolled gas turbines. April 2000.
2. California Air Toxics Emission Factor database (CATEF). Median EF for CatOx/SCR controlled gas turbines.
3. Total from above minus Naphthalene (included in PAH/POM).
4. Maximum emitted poI||utant from above.
Emergency Use Engines Firewater | Emergency
Pump Engine| Generator Units
Engine design capacity 1500 kW
450 2510 bhp
Fuel input 137 gal/hr
Fuel heat input 3.15 18.8 MMBtu/hr
Annual operation 500 500 hrs/yr
Firewater pump engine PTE
Pollutant EF Units Ref. Potential Emissions
Ib/hr tpy
Benzene 9.33E-04|Ib/MMBtu 1 2.94E-03 7.35E-04
Toluene 4.09E-04|Ib/MMBtu 1 1.29E-03 3.22E-04
Xylenes 2.85E-04|Ib/MMBtu 1 8.98E-04 2.24E-04
Propylene 2.58E-03|Ib/MMBtu 1 8.13E-03 2.03E-03
1.3-Butadiene 3.91E-05|Ib/MMBtu 1 1.23E-04 3.08E-05
Formaldehyde 1.18E-03|Ib/MMBtu 1 3.72E-03 9.29E-04
Acetaldeyhde 7.67E-04|Ib/MMBtu 1 2.42E-03 6.04E-04
Acrolein 9.25E-05|Ib/MMBtu 1 2.91E-04 7.28E-05
POM 1.68E-04|lb/MMBtu 1 5.29E-04 1.32E-04
Emergency generator PTE Total PTE for
both engines
Pollutant EF Units Ref. Potential Emissions
Ib/hr tpy tpy
Benzene 7.79E-04|Ib/MMBtu 2 1.46E-02 3.65E-03| 4.39E-03
Toluene 2.81E-04|Ib/MMBtu 2 5.27E-03 1.32E-03| 1.64E-03
Xylenes 1.93E-04|Ib/MMBtu 2 3.62E-03 9.06E-04| 1.13E-03
Propylene 2.79E-03|Ib/MMBtu 2 5.24E-02 1.31E-02| 1.51E-02
1.3-Butadiene 3.08E-05
Formaldehyde 7.89E-05|Ib/MMBtu 2 1.48E-03 3.70E-04| 1.30E-03
Acetaldeyhde 2.52E-05|Ib/MMBtu 2 4.73E-04 1.18E-04| 7.22E-04
Acrolein 7.88E-06 |Ib/MMBtu 2 1.48E-04 3.70E-05| 1.10E-04
POM 2.12E-04|Ib/MMBtu 2 3.98E-03 9.95E-04| 1.13E-03
2.56E-02|Max. HAP
1.51E-02|Total HAP
References/notes for emergency engine PTE calculations
1. EPA AP-42 Chapter 3.3; October, 1996.
2. EPA AP-42 Chapter 3.4; October, 1996.

(a) Reference 2 used because SO2 emission factor based on fuel sulfur is believed to be more accurate.
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10. EMISSIONLIMITS

10.1 Annual Emission Limits:

Ralling 365-day Total Rolling 12-month Total
Emission Limits (tons) Emission Limits (tons)
Device NOx CO SO, PM-10 VOC
Combined Cycle
Unit CTG1 108 192 23 97 34
Combined Cycle
Unit CTG2 108 192 23 97 34
Combined Cycle
Unit CTG3 108 192 23 97 34
Cooling Tower 1 NA NA NA 3.1 NA
Cooling Tower 2 NA NA NA 3.1 NA

No changes have been made to the annual (ton/yssiem limits identified in the above table
as part of this Title V permit renewal and sigrafit revision. NOx and CO emission limits
were revised to a 365-day rolling total basis framl2-month rolling total to enhance
enforceability.

10.2 Combined Cycle Unit Emission Limits During Nl Operation:

Emission Limits (pounds per hour, 1-hour average)
Device NOXx CO SO, PM-10 VOC
Combined Cycle Unit
CTG1 25.0 37.0 5.8 24.0 7.8
Combined Cycle Unit
CTG? 25.0 37.0 5.8 24.0 7.8
Combined Cycle Unit
CTG3 25.0 37.0 5.8 24.0 7.8
Emission Limits
Device NOx (6{0) PM-10 Total VOC Ammonia
(Filterable plus
Condensable)
Each Combined| 2.5 ppmvd 10 ppmvd 0.0143 2.8 ppmvd 10 ppmvd
Cycle Unit corrected to | corrected to Ib/MMBtu corrected to| corrected to
CTG1, CTG2or 15% G 15% G 3-hour average 15% G 15% G
CTG3 Exhaust | 3-hour rolling | 3-hour rolling 3-hour 24-hour
average average average average

No changes were made to the hourly (Ib/hr), comagah (ppm), or heat input (Ib/MMBtu)-
based emission limits identified in the above talade part of this Title V permit renewal and
significant revision. The averaging period waseatith the Ib/hour limits and Ib/MMBtu limit
for PM-10 for clarification. Concentration-baséuits for VOC and ammonia were revised to
a 3-hour average and 24-hour average, respecfiatythe prior rolling averages. Rolling is
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irrelevant because compliance is determined byogieriperformance testing rather than
continuous emissions monitoring. The revised pespecifies that for ammonia, compliance
shall be determined as the average of three sep@sitruns each not less than one hour in
duration as required by Condition 22.A. This akathie source to perform longer duration test
runs (up to 8 hours) consistent with the averagiegiod while providing for practical
enforceability.

10.3 Combined Cycle Unit Limits during Startup, Slmwn, Tuning, and Testing
Emission Limits
Pounds per hour, 1-hour average | Poundsper event
Device Condition NOXx CO VOC CO
Combined Cycle Units 1-3| Cold Start 220 2,300 440 ,003
. . Warm/Hot
Combined Cycle Units 1-3 Start/Shutdown 151 2,300 237 2,600
Combined Cycle Units 1-3  Tuning/Testing 151 2,300 372 2,600
As documented in Section 4.7 of this TSD, the lefglimitations were removed for NOx and
VOC but retained for CO as part of the renewalifigant permit revision. The NOx, CO, and
VOC Ib/hr hour and CO Ib/event limitations for SO¥8peration of the combined cycle units
remain unchanged from the previous permit.
10.4 Cooling Tower Emission limits
As shown in Section 9.1 of this TSD, each of tHé@C cooling towers is subject to a 3.1
ton/year BACT emission limit (12-month rolling tta
10.5 Firewater Pump Engine and Emergency Genegatigsion Limits
The Firewater Pump Engine and Emergency Geneaedogach subject to a 20 percent opacity
standard pursuant to County Rule 324 §303.
10.6 Generally Applicable Emission Limits
Generally applicable emission limitations incluafésite sulfur oxide limits (SIP Rule 32.F),
fuel burning PM limits (SIP Rule 31.H), opacity lts1(County Rule 320 §300, SIP Rule 32.A),
and general gaseous or odorous air contaminariations (SIP Rule 32.A). Permit conditions
incorporating these requirements remain unchangeadl the previous permit.
11. OPERATIONAL REQUIREMENTS

111

11.2

General Facility-wide Requirements

General facility-wide operational requirementsoasged with County Rule 320 (Odors and
Gaseous Air Contaminants) and SIP Rule 32.D arerficated in Condition 19.A of the
revised permit. No changes to these requiremeete made other than correcting regulatory
references.

Operational Requirements for Combined CycligsUn
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Fuel Restriction

The Combined Cycle Unit fuel restriction was redgo include a 0.005 gr/scf total
sulfur content limit on natural gas, calculated aad2-month rolling average and
incorporate minor language corrections. The nd#rsoontent limit was imposed to
make potential EBO, emissions enforceable at less than 7 tons/yr. n@hgal gas fuel

restriction from the existing permit (total sulfuwontent < 0.0075 gr/scf) was

maintained. Revised Permit Condition 19.B.1 resdfollows:

The Permittee shall combust only pipeline natues op Combined Cycle Units CGT1,
CGT2, and CGT3. The total sulfur content of theslone natural gas shall not exceed
0.0075 grains per standard cubic foot over any agerg period and 0.005 grains per
standard cubic foot calculated as a 12-month rgllaverage.

Startup, Shutdown, Testing and Tuning Opey&onditions

Several changes were made to existing permit tpeeah requirements related to
startup, shutdown and testing/tuning operationgeclic changes and revised permit
conditions are discussed in detail in Section thisf TSD.

NSPS General Provisions

New Permit Condition 19.B.3 was added citing teaagal operation and maintenance
requirements of 40 CFR 60.11(d).

Operational Requirements for Selective CataRgeduction Emission Control Systems

Operational requirements for the Combined Cyclé BER systems as contained in Condition
19.C of the revised permit are as follows:

Requirement to install, operate, and maintain S@Rems on each Combined Cycle
Unit.

Requirement to maintain and comply with an Openatiand Maintenance (O&M)
plan (included in Appendix D of revised permit) &sch SCR system.

Control system design requirement limiting ammoimgction to catalyst inlet
temperature range specified in the SCR O&M Plan.

Operational Requirements for Oxidation Catdfysission Control Systems

Operational requirements for the Combined Cyclet Wxidation Catalyst systems as
contained in Condition 19.D of the revised permit as follows:

Requirement to install, operate, and maintain QiddaCatalyst systems on each
Combined Cycle Unit.

Requirement to maintain and comply with an Openatiand Maintenance (O&M)
plan (included in Appendix D of revised permit) &ach Oxidation Catalyst system.

11.5 Operational Requirements for Cooling Towers
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Operational limits for the cooling towers as comggl in Condition 19.E of the revised permit
are as follows:

* Requirement that cooling towers be equipped andtaiaed with high efficiency drift
eliminators certified by the cooling towers’ vendorachieve less than 0.0003 percent
drift.

* Limitation on cooling water TDS te 20,000 ppm.
11.6 Operational Requirements for the FirewaterPEmgine and Emergency Generator

Operational limits for the Firewater Pump Enginel &mergency Generator as contained in
Condition 19.F of the revised permit are as follows

* Fuel restriction: diesel fuel with sulfur contend.05 percent.

» Operation permitted only for emergency conditionsoatine maintenance checks.

* Limitation on hours of operation<(500 hours/yr) consistent with EPA policy on
limiting potential to emit for emergency use equgnm

12. APPLICABLE REQUIREMENTS
12.1 Prevention of Significant Deterioration (P8D,CFR 52.21 and County Rule 240 §308)

Maricopa County administers a delegated PSD prograéherefore, the provisions of both 40
CFR 52.21 and County Rule 240 8308 are applicablendw major sources or major
modifications to existing major sources. NHGC ubject to permit requirements associated
with PSD Best Available Control Technology (BACT €FR 52.21(j) and County Rule 240
8308.1a, d, & e). These permit requirements, dioly both emissions limitations and
operational requirements (e.g., fuel sulfur limaas), are contained in Sections 18 and 19 of
the revised permit, as identified in Sections 16 &ah of this TSD. Monitoring/recordkeeping
and reporting requirements associated with BACTnjieaire contained in Sections 20 and 21
of the revised permit. Except as noted in Sectlonf this TSD, BACT conditions and
associated monitoring, recordkeeping and reportingtained in the revised permit are
consistent with the original PSD/Title V permitussl to NHGC.

12.2 New Source Performance Standards (NSPS, 466GFR
12.2.1 Subpart GG — Standards of Performance &iogary Gas Turbines

APPLICABILITY

NSPS Subpart GG (incorporated by reference at @drule 360 §301.40) applies to
stationary gas turbines with a peak input of 1QiomIBTU per hour or greater. The
three NHGC combustion turbines, each with a peak imput of 2,138 MMBtu/hour
(LHV, 59 degrees F), meet the applicability promis of Subpart GG.

NSPS Subpart GG has underdone significant revisioge the original NHGC

PSD/Title V permit was issued in 2001. Revisioms the federal rule were

promulgated on July 8, 2004 and February 24, 2006e permit was revised to reflect
the current version of NSPS Subpart GG (as of &#pe2006).

5 See 69 FR 41360, July 8, 2004 and 71 FR 9457 uEepR4, 2006.
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EMISSION LIMITATIONS AND STANDARDS

NOx (860.332) Emission limit calculated according to the fallog equation under
860.332(a)(1): STD =0.0075 x (14.4/Y) + F

Where STD is the allowable ISO corrected NOx cotration (% by volume at 15%
oxygen, dry basis)

Y = manufacturers rated heat rate at rated lodoigkies per watt hour)

F is an optional allowance for fuel-bound nitrogen.

For the NHGC combustion turbines,~Y9.6 (2,292.2 GJ/240 MW), therefore STD =
0.01125 %, or 112 ppm @ 15 % oxygen.

The applicable NOx BACT limitation for the NHGC cbmed cycle units is 2.5
ppmvd, corrected to 15 percent oxygen on a 3-holling average. This limit is far
more stringent than the applicable NSPS limit.dAscribed in Section 15 of this TSD,
the BACT and NSPS NOx limitations were streamlireed part of the original
PSD/Title V permit. The NSPS NOXx limitation wassumed by the more stringent
BACT limitation.

SO, (860.333)- Emission limit of 0.015 percent $0y volume at 15 percent oxygen
and on a dry basis éuel (natural gas) limited to total sulfur cont@ft0.8 percent by
weight (8000 ppmw).

The applicable SOBACT limitation for the NHGC combined cycle unitiludes a
natural gas total sulfur limitation ef0.0075 gr/scf. Assuming a natural gas density of
0.0441 Ib/scf, this equates to 0.0024 percent & ggmv. This fuel sulfur limit is far
more stringent than the applicable NSPS requiremést described in Section 15 of
this TSD, the BACT and NSPS gfel sulfur limitations were streamlined as pdrt o
the original PSD/Title V permit. The NSPS SO2 (fadfur) limitation was subsumed
by the more stringent BACT limitation.

MONITORING

Applicable monitoring requirements for NOx and,3@e specified in 860.334(c), (h),
(), and (j). NOx CEMS meeting the more rigoroeguirements of 40 CFR Part 75
and 40 CFR Part 60 are used to demonstrate coropliaith the streamlined NOXx
limits (2.5 ppmvd corrected to 15 percent oxygehp@r rolling average). According
to 860.334 (b)(3)(iii)), a NOx CEMS installed forrposes of compliance with 40 CFR
Part 75 may be used to meet the requirements @esUBG.

The NOx monitoring provisions contained in the sed permit are associated with the
more stringent BACT limitation. Per EPA White Papgdumber 2 guidance,
monitoring, recordkeeping, and reporting associatéti a streamlined (subsumed)
limit is not required “unless reliance on that ntoring would diminish the ability to
assure compliance with the streamlined requirerh@stdocumented in Section 15 of
this TSD, NOx monitoring requirements meet theastining safeguards and are at
least as stringent as those required by the NSPS.

Fuel sulfur content monitoring: The current perouhtains an approved custom fuel
monitoring schedule in accordance with 860.334fh)(ANHGC did not request
removal of this schedule in favor of other NSPS iaoimg options available in the
current version of Subpart GG [according to 860(BR8) a source may elect not to
monitor the total sulfur content of the natural dglag is demonstrated to meet the
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definition of natural gas (0.2 gr/scf)]. The mambust custom fuel monitoring
schedule, used to demonstrate compliance with #€TBnatural gas sulfur content
limit and subsumed NSPS limit has been retaing¢damevised permit.

REPORTING

Excess emissions and monitor downtime reportiggirements under Subpart GG are
specified in 860.334(j). As discussed above, thiSI8 permit contains more stringent
limitations for NOx and S@(fuel sulfur content) associated with BACT. Agtpaf
the original PSD/Title V permitting process, monitg and reporting requirements
were streamlined (See Section 15 of this TSD)edsttined reporting requirements for
Combined Cycle Units are contained in Sectionsrtbz24. of the revised permit.

TESTING

The initial performance test requirements of Subi@&® have been completed in
accordance with 860.8 and 860.335. Ongoing peridesting requirements are
specified in Section 22 of the revised permit.

12.2.2 Subpart A — General Provisions

NSPS Subpart A (incorporated by reference at CoRuiiy 360 §301.40) applies to
each affected facility, as specified in the relévsource category NSPS. Subpart A
contains general requirements for notifications,nitasing, performance testing,
reporting, recordkeeping, and operation and maames provisions. Because the
NHGC combined cycle units are subject to NSPS Subp&, the provisions of
Subpart A are applicable. However, some of thegairements have been subsumed
by the streamlined permit conditions addressing BAaGd NSPS.

Applicable requirements associated with NSPS Subjpare referenced in Sections
19.B, 20.A, and 21.A of the revised permit.

Acid Rain Program (40 CFR 72 — 76, County R{lg)

NHGC is subject to the acid rain requirements deTV of the CAA; specifically, 40 CFR 72
(Permits Regulation), 40 CFR 73 (Sulfur dioxideowathnce system), and 40 CFR 75
(continuous emission monitoring). In accordancacid rain program requirements, NHCG
must hold sufficient annual $S@llowances (not less than the total annual enrissimm the
unit for the previous calendar year), perform ammius emission monitoring in accordance
with 40 CFR 75, and conduct associated recordkgeguia reporting. The provisions of 40
CFR Part 76 - Acid Rain Nitrogen Oxides Emissiordir#ion Program apply only to coal-
fired units and therefore are not applicable to NlHHGhe NHGC Phase Il acid rain permit is
incorporated by reference in the Title V permit.

Title V Permit Provisions (County Rule 210)
NHGC is a major stationary source subject to thke ™M permit provisions of County Rule
210. This permit serves to both renew existingriteNumber V99-015 and incorporate a

significant revision in accordance with County R21® 8406.

Compliance Assurance Monitoring (CAM, 40 CER 6
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40 CFR Part 64 applies to each pollutant-specifiissions unit at a major source if the unit
satisfies all of the following:
e The unit is subject to an emission standard forpiiutant other than an exempted
emission limit or standard under 40 CFR 864.2(b)(1)
» The unit uses a control device to achieve compdianc
* The unit has a pre-control potential emission greihtan or equal to 100% of the major
source threshold

The NHGC combined cycle units utilize SCR and otaacatalyst systems to control NOX,
CO, and VOC emissions, each of which is subjecssionm limitations/standards. Potential
uncontrolled emissions of VOC from each unit arewdhe applicable major source threshold
of 100 tonsl/yr; therefore CAM is not applicable.

34 tons/yr (allowable VOC emission rate per unit(Oxidation catalyst VOC control
efficiency: 60%) = 57 tons/yr

For NOx and CO emissions, the Title V permit spesithe use of CEMS, which qualify as a
“continuous compliance determination method” per definition at 40 CFR 64.1. Therefore,
in accordance with 40 CFR 64.2(b)(vi), CAM is nppkcable to NOx and CO emissions from
the combined cycle units.

County Rule 324 — Stationary Internal Comlonsingines

County Rule 324 rule was adopted on October 223;20@refore, it was not included in the
previous permit. Rule 324 applies to the NHGCwater pump engine and emergency
generator. The units are eligible for partiadmption in accordance with 88104.1 and 104.7.
Requirements of Rule 324 applicable to the suljeits include 88301, 303, 502.1, and 502.4
as outlined below.

» 8301: Fuel sulfur content limit of 0.05%
* 8303: 20% opacity limit
* Recordkeeping provisions of §8502.1 and 502.4udiob:
o Engine data records (engine combustion type, matwrkx, model, rated brake
horsepower, serial number and location)
Annual hours of operation
Explanation of use

County Rule 320; SIP Rule 32 — Odors and GesAr Contaminants

County Rule 320 and SIP Rule 32 contain generigireapents for limiting odors and gaseous
air contaminants. Revised County Rule 320 (aslyfd, 2003) and SIP Rule 32.A have been
incorporated into the permit. Requirements appleao NHGC include: 1) the general
requirement not to emit odors or gaseous air cantats in such quantities or concentrations
as to cause air pollution (County Rule 320 8300 &Rl Rule 32.A) and 2) general material
containment requirements to limit leakage and esatjmm of materials (County Rule 320
8302).

County Rule 300; SIP Rule 30 — General Vidihtdassions/Opacity Limits
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County Rule 300 and SIP Rule 30 include generatiplieable requirements for visible
emissions and opacity. County Rule 300 is localyorceable only. There have been no
changes to Rule 300 since issuance of the lag Vitpermit; the Rule was last revised on
February 2, 2001. County Rule 300 and SIP Rulsp@ify opacity limitations of 20 percent
and 40 percent, respectively, which apply to eqeipimot subject to source-specific opacity
requirements. County Rule 300 and SIP Rule 3Q@dimons are referenced in Condition 18.D.3
of the revised permit.

New monitoring and recordkeeping provisions foregatly applicable opacity standards are
included in Section 20.D.1 of the revised perriihe Permittee is required to conduct a visual
inspection of stack emissions from the combinedecynits and the cooling towers during each
week that the equipment is operated more than ashd he Permittee is required to conduct a
monthly visual inspection of emissions from theevfiater pump engine and emergency
generator, during operation. If visible emissiastber than combined water, are observed, the
Permittee must monitor emissions in accordance &BA Method 9. Initial Method 9
readings shall be taken within 3 days of the vimmissions observation if the Permittee has
not received either a compliance status notificetioNOV regarding an opacity standard in the
past 12 months or within one day if otherwiseth&é emitting equipment is not operating on the
day that the initial Method 9 opacity reading iguieed to be taken, then the initial Method 9
opacity reading shall be taken the next day thatetiitting equipment is in operation. If the
problem causing the visible emissions is correbtfdre the initial Method 9 opacity reading is
required to be performed, and there are no vighhissions (excluding uncombined water)
observed from the previously emitting equipmentlevttie equipment is in normal operation,
the Permittee shall not be required to conduciMbthod 9 opacity readings.

Follow-up Method 9 readings shall be performed g/bihitting equipment is in standard mode
operation in accordance with the following schedule

() Daily:

a) Except as provided in paragraph 3 below, a Methoopacity reading shall be
conducted each day that the emitting equipmenpésating until a minimum of 14
daily Method 9 readings have occurred.

b) If the Method 9 opacity readings required by thermit Condition are less than 20%
for 14 consecutive days, the frequency of Methodp@city readings may be
decreased to weekly, in accordance with paragragtitls Permit Condition.

(2) Weekly:

a) If the Permittee has obtained 14 consecutivly déethod 9 readings which do not
exceed 20% opacity, the frequency of Method 9 remdimay be decreased to once
per week for any week in which the equipment isaigel.

b) If the opacity measured during a weekly Methodefiding exceeds 20%, the
frequency of Method 9 opacity readings shall revertaily, in accordance with
paragraph 1 of this Permit Condition.

c) Ifthe opacity measured during the required Wellethod 9 readings never exceeds
20%, the Permittee shall continue to obtain weeadpacity readings until the
requirements of paragraph 3 of this Permit Condliice met.

(3) Cease Follow-up Method 9 Opacity Monitoring:
Regardless of the applicable monitoring schedol&gw-up Method 9
opacity readings may cease if the emitting equigmehile in its standard
mode of operation, has no visible emissions, dtten uncombined water,
during every Method 9 opacity observation takenfar weeks.
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12.9 SIP Rule 311 8304; SIP Rule 31.H — Generdiidaate Matter Limits for Fuel Burning
Equipment

SIP Rule 31.H and SIP Rule 311 8304 contain proegesght rate-based equations for
determining allowable PM emission rate for fuel baistion sources. The equation applicable
to fuel burning equipment with a heat input ratofgd,200 MMBtu/hr or less (shown below)
results in an allowable emission rate for the NH&Ghbined cycle units of 401.7 Ib PM /hour
(per unit). This is significantly greater than %0 Ib/hour BACT PM-10 limitation; therefore,
SIP Rule 31.H and SIP Rule 311 §304 are effectisebsumed by the BACT requirement.

E = 1.02(Q} "
E = the maximum allowable PM emission rate in Ib/hr
Q = the heat input in million Btu/hr

12.10 SIP Rule 32.F — Off-site Sulfur Oxide Emigdiomits

SIP Rule 32.F establishes concentration limitsoféssite impacts of sulfur oxides and sulfuric
acid. These limitations for SGare referenced in the revised permit and remaghamged
from the previous permit. The fuel sulfur contbmiit serves to limit the emissions of sulfur
dioxide and therefore off-site impacts.

12.11 County Rule 310; SIP Rule 310; SIP Rule 31FAugitive Dust Emissions

County Rule 310, SIP Rule 310, and SIP Rule 31.Atain requirements for fugitive dust
generating operations. The NHGC permit was revisethcorporate new template permit
language developed by MCAQD incorporating theseirements. The major elements of the
fugitive dust provisions contained in Section 2%h&f revised permit are summarized below:

1. Dust control plan required
The Permittee is required to submit a dust comitah and obtain approval from the
Control Officer prior to commencing any dust getiagpoperation. Procedures for
plan revision are specified.

2. Allowable emissions
Visible fugitive dust emissions shall not exceed [(#cent opacity. Affirmative
defense provisions for exceedances of the opasitit Huring wind events are
provided.

3. Operational Requirements
Operational requirements, including stabilizaticontrol measures, and work practices
are specified for unpaved haul/access roads, udpaeking lots, open areas, vacant
lots, disturbed areas, bulk material handling, @eh storage piles.

4, Monitoring and Recordkeeping
Monitoring and recordkeeping requirements for tiwgi dust generating activities
include maintenance of a written log of actual egalon or implementation of control
measures pursuant to the approved Dust Control ddnspecified test methods for
opacity and stabilization observations.

5 Fugitive dust control measures
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The revised permit contains 21 tables specifyingitive dust control measures
consistent with County Rule 310 requirements.

12.12 County Rule 312; SIP Rule 312 — Abrasive tiBlgs

Section 26 of the revised permit contains requimes for abrasive blasting consistent with
County Rule 312 as revised 7/2/2003. In gendralrequirements include a 20 percent opacity
limitation, operational limitations, and control aseires for abrasive blasting activities.

12.13 County Rule 331; SIP Rule 331 — Solvent Deging Operations

Section 27 of the revised permit contains requirgmér cold degreasing and wipe cleaning
activities. The previous permit did not containldR@31 requirements applicable to cold
cleaning machines. During this permit review; MO2Q@etermined that NHGC does operate a
batch solvent degreaser (cold cleaner) that doegjumaify as an insignificant activity per
Appendix D of the County Air Regulations. Therefothe permit was revised to incorporate
Rule 331 requirements applicable to cold cleanacs sblvent wipe cleaning activities. In
general, the permit contains the following requieets with respect to solvent degreasing
equipment/operations:

Operational limitations

Solvent handling requirements

Equipment requirements for all cleaning machines
Operating and signage requirements for cleamizghines
Solvent specifications

Non-vapor cleaning machine requirements

Special non-vapor cleaning situations

Monitoring, recordkeeping, and reporting

NN E

12.14 County Rule 335; SIP Rule 335 — Architect@adtings

Section 24 of the revised permit contains requiregséor architectural coatings consistent
with County Rule 335 and SIP Rule 335. These reqents and permit conditions remain
unchanged from the previous permit. In generag tlermit contains the following
requirements with respect to architectural coatings

Allowable specifications, including VOC contédot various architectural coatings
Exemptions

Container labeling requirements

Equipment cleanup requirements

Recordkeeping, reporting, and testing

arwpdE

12.15 County Rule 340; SIP Rule 340 — Cutback andl&fied Asphalt

Section 28 of the revised permit contains requirgmdor cutback and emulsified asphalt
consistent with County Rule 340 and SIP Rule 380ese requirements and permit conditions
remain unchanged from the previous permit. In gEnéhe permit contains the following
requirements with respect to the cutback and efredsasphalt:

1. Asphalt VOC content limitations
2. Exclusions from VOC content limitations
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3. Monitoring, recordkeeping, and testing

POTENTIALLY APPLICABLE REQUIREMENTS

131

13.2

Risk Management Plans (40 CFR 68)

According to the NHGC permit application, 40 CFRtP68 is not applicable to the facility.
The aqueous ammonia solution used for the comhigel@ unit SCR systems and stored on
site is less than 20 percent ammonia. Ammoniatisakl with a concentration less than 20
percent are not subject to 112(r) RMP requiremenascordance with 40 CFR 68.130.

Future applicability 40 CFR 68 could be triggerédhazardous or flammable materials are
stored above threshold quantities. The potentagiiglicable requirements of 40 CFR Part 68
are addressed in General Condition 6.C of the edyiermit.

Stratospheric Ozone Protection
Stratospheric Ozone Protection requirements agsocivith 40 CFR Part 82 are potentially

applicable to NHGC. These requirements are adefless General Condition 6.D of the
revised permit.

NONAPPLICABLE REQUIREMENTS

141

14.2

14.3

14.4

NSPS Subpart Da

NSPS Subpart Da contains Standards of Performi@mmcElectric Utility Steam Generating
Units meeting specified applicability criteria. @NHGC combined cycle unit heat recovery
steam generators (HRSGs) are not equipped withlesmpptal duct firing. Therefore, in
accordance with 40 CFR 60.40Da(b), NSPS Subpais Dat applicable to NHGC.

NSPS Subpart KKKK

40 CFR 60 Subpart KKKK, NSPS for new combustiomings, was promulgated on July 6,
2006 and applies to affected facilities which comaoge construction, modification or
reconstruction after February 18, 2005. Becaus&@ias constructed prior to this date and
has not been re-constructed or “modified” subsegteethe NSPS applicability date, NSPS
Subpart KKKK is not applicable.

MACT Subpart YYYY

National Emission Standards for Hazardous Air Rafits (NESHAP) for Stationary
Combustion Turbines were promulgated on March ®428t 40 CFR 63 Subpart YYYY
(8863.6080 — 63.6178).The standards are applicable only to new or teacted units, and
not existing units. Regardless, as documentedrhe¢iGC is no a major source of HAP
emissions. Therefore, 40 CFR 63 Subpart YYYY isapplicable.

County Rule 322

® Note that on August 18, 2004 EPA issued a stahemrffectiveness of the standard for two subcaiegdean
premix gas-fired turbines and diffusion flame gasd turbines pending potential delisting.
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County Rule 322 applies to power plant operatiansvhich construction commenced prior to
May 10, 1996 per 8102. NHGC was constructed dfftet date; therefore, Rule 322 is not
applicable.

14.5 County Rule 323

County Rule 323 applies to each stationary gasneith a heat input at peak load equal to or
greater than 2.9 Megawatts (MW) and each steanragmg unit that has a maximum design
rated heat input capacity of greater than 10 milBiu per hour or 2.9 MW. However, Rule
323, Section 103.7, provides an exemption for catbi equipment used in power plant
operations for the purpose of supplying greaten thi@e-third of the electricity to any utility
power distribution system for sale. NHGC is opedldr the purpose of providing electricity
to a distribution system and is therefore exenghfRule 323.

14.6 County Rule 245

County Rule 245, Continuous Source Emission Momigordoes not apply to any source which
is subject to a New Source Performance Standadii¢B8e306.1). The NHGC combined cycle
units are subject to NSPS Subpart GG and are trerabt subject to Rule 245.

STREAMLINING

NSPS Subpart GG (incorporated by reference at @diote 360 §301.40) applies to the NHGC
combined cycle units. The standard contains NOQx @802 emission limitations and associated
monitoring, recordkeeping and reporting.

The applicable NSPS NOx emission limit is calcudateased on following equation under
860.332(a)(2):

STD =0.0075x (14.4/Y) + F

Where:

STD = the allowable ISO corrected NOx concentra@nby volume at 15% oxygen, dry
basis)

Y = manufacturers rated heat rate at rated lodoj@kies per watt hour)

F = optional allowance for fuel-bound nitrogen.

For the NHGC combustion turbines,=¥9.6 (2,292.2 GJ/240 MW), therefore STD = 0.011250%
112 ppm @ 15 % oxygen.

The applicable NOx BACT limitation for the NHGC cbimed cycle units is 2.5 ppmvd, corrected to
15 percent oxygen on a 3-hour rolling average.s Tihiit is far more stringent than the applicable
NSPS limit. Therefore, the BACT and NSPS NOXx latians were streamlined as part of the original
PSD/Title V permit. The NSPS NOx limitation wasbsumed by the more stringent BACT

limitation.

The applicable NSPS SQmitation found under 860.333 is 0.015 percent, 9 volume at 15
percent oxygen and on a dry basidumi (natural gas) limited to total sulfur conteft0.8 percent by
weight (8000 ppmw). The applicable SBACT limitation for the NHGC combined cycle units
includes a natural gas total sulfur limitation<00.0075 gr/scf. Assuming a natural gas density of
0.0441 Ib/scf, this equates to 0.0024 percent & gdmv. This fuel sulfur limit is far more striggf
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than the applicable NSPS requirement. TherefaBACT and NSPS SGuel sulfur limitations
were streamlined as part of the original PSD/Tlpermit. The NSPS S(fuel sulfur) limitation
was subsumed by the more stringent BACT limitation.

In accordance with EPA’'s White Paper Number 2 foproved Implementation of the Part 70
Operating Permits Program, “monitoring, recordkegpand reporting requirements associated with
the most stringent emissions requirement are preduappropriate for use with the streamlined
emissions limit, unless reliance on that monitonvguld diminish the ability to assure compliance
with the streamlined requirement.” The monitorimgcordkeeping, and reporting requirements
contained in the revised NHGC permit associateth #ie most stringent (BACT) NOx and SO
limitations meet this presumption. CEMS meeting tbquirements of 40 CFR Part 75 are used for
NOx monitoring. S@ (fuel sulfur content) monitoring is in accordamnaith the custom fuel
monitoring schedule originally implemented pursuntNSPS Subpart GG. Recordkeeping and
reporting requirements for NOx and S€bntained in the revised permit are at least rirsgeit as
those required by NSPS and meet EPA streamliniteyier.

TESTING

Rule 270 contains performance and compliance tesiquirements and establishes requirements for
testing criteria, conditions, and reporting of tessults. Performance testing requirements are
specified in Section 22 of the revised permit. €al changes have been made (initiated by
MCAQD) as noted in Section 4.9 of this TSD.

County Rule 200 Section 309 has granted the Cofffiter the authority to require emissions
testing if other sources of information are deteedito be inadequate and certain other findings are
made. The Control Officer has determined thairif@mation available is not adequate. In addition
the Control Officer has determined that:
a. The facility emits NOx, CO, PM-10, VOC, ammoraad HAPs. The USEPA has determined
that exposure to these pollutant can adverselgtafienan health.
b. The test methods to be used are as follows:
In accordance with CEMS RATA requirements for NOx
In accordance with CEMS RATA requirements for CO
EPA Test Method 5 and 202 for PM-10
EPA Test Method 25A and 18 for VOC
EPA CTM-027 for ammonia
EPA CTM-037 for formaldehyde
Compendium Method TO-15 for hexane
These are EPA approved test methods and have heen $ produce scientifically acceptable
results. Test methods for specific HAPs to bestkate included in the permit.
EPA Test Method has been shown to be technitesdlsible.
EPA Test Method has been shown to be reasoaablyate
e. After examining the estimated cost of the thst,Department believes that the cost of a stack-
sampling test of the control device performance&sonable to determine the effectiveness of
the control device, to establish a baseline of ions, to avoid potential fines, to establish
parametric monitoring, to demonstrate adequacy wiamtenance program on equipment or
controls, to provide emissions rate information faossible future PSD/NSR modeling
requirements and to establish emissions rate irgtom for environmental justice purposes.

Qo

Specific testing requirements for the combined eyotits and frequencies contained in the revised
permit are shown in the table below.
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Device to be Tested Pollutant Method Frequency

and Operating

Conditions

Each Combined NOx RATA testing in accordance with| In accordance with RATA

Cycle Unit Conditions 20.A.(3)(b), (c), and (i) requirements

CcoO RATA testing in accordance with| In accordance with RATA
Conditions 20.A.(3)(d) and (i) requirements

Each Combined PMyq Method 201A and 202 Annual

Cycle Unit when

operating either at | VOC Method 25A and 18 Annual

full load available | Ammonia EPA Conditional Test Method Every 3 years, and within

on the day of testing CTM-027 90 days following complete

or at an alternative SCR catalyst replacement

load level

established and

approved as part of

the pretest protocol

Each Combined Formaldehydel CTM-037 "Method for One time, within 180 days

Cycle Unit when Measurement of Formaldehyde | after permit issuance

operating at full Emissions From Natural Gas-Fired

load available on Stationary Sources - Acetyl

the day of testing Acetone Derivitization Method"

Hexane Compendium Method TO-15

17. PERMIT SHIELD
A permit shield was granted in the previous peanil has been included in this permit for specific
applicable requirements. Appendix C (new) of txdsed permit contains a listing of permit shield
applicable requirements.

18. COMPLIANCE PLAN
NHGC is operating under an order of abatement hyseat (OAC Number V-0007-06-GLB).
Issuance of this permit signifies the expirationhaf effective period of the order.

19. HAPIMPACT ANALYSIS
This significant TV permit revision/renewal does mxlude any proposed increase in potential HAP
emissions and does not trigger the requiremenetopn a HAP ambient impact analysis. HAP
impacts were addressed in the initial NHGC PSDETUl permitting process and subsequent minor
permit modification issued on June 18, 2002 (aoidiof steam augmentation). Dispersion modeling
analyses associated with these prior permit actilmmsonstrated that potential emissions from the
facility would not cause exceedances of the ArizAmdient Air Quality Guidelines (AAAQGS).

20. AMBIENT AIR QUALITY IMPACT ANALYSIS

Ambient impacts of criteria pollutants were addeglss the initial NHGC PSD/Title V permitting

process and subsequent minor permit modificatisesed on June 18, 2002 (addition of steam
augmentation) and March 26, 2003 (increase in alevIb/hr and Ib/event CO emission rate for
combined cycle units). Although this significarl¥ permit revision/renewal does not include any
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proposed increase in criteria pollutant potentialissions, revisions to SU/SD related permit
conditions were reviewed for potential dispersiomdeling demonstration implications. Changes to
SU/SD conditions potentially impacting ambient irtggainclude the removal of Ib/event limitations
for NOx and VOC and removal of the annual hourSWfSD operation limitation.

Three pollutants are affected by SU/SD operatingditmns, NOx, CO, and VOC. The applicable

averaging time for the NOx NAAQS is annual. Theiged permit maintains the existing ton/year

NOXx limitations for the combined cycle units. Rutal annual NOx emissions will not increase as a
result of the permit revision; therefore, no newdelong demonstration was required. As an ozone
precursor, NOx impacts were initially assessedhatioundary of the then Phoenix Metro Area
Ozone Non-attainment Area. This analysis was hksed on annual potential NOx emissions.
Therefore, for the same reasons cited above, nawaeling demonstration was required.

CO NAAQS averaging periods are 1-hour and 8-hotline revised permit maintains the existing
Ib/hour CO limitations for the combined cycle unifBherefore, there will be no increase in poténtia
Ib/hour CO emissions and no new modeling demomstratas required. MCAQD determined that
8-hour average CO emissions would potentially Hecedd by the removal of Ib/event SU/SD
emission limits. Maximum 8-hour average CO emissiased in the most recent SU/SD scenario
NAAQS modeling demonstration relied upon the 3,000CO/event limit. Removal of this
requirement would result in an increase in thecaéffallowable) emissions over an 8-hour period,
potentially invalidating the prior modeling demamasiobn. Therefore, the CO Ib/event limitation was
maintained in Section 18.A, Table 3 of the revideft permit.

" Ambient impact analysis contained in NHGC minompié modification application dated February 27030
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Technical Support Document (Ambient Air Qualitydatt Report and Engineering Analysis)
for Original PSD/Title V Permit



