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1.
APPLICANT
Arizona Public Service Company

PO Box 53933, Mail Station 4120

Phoenix, AZ 85043

2.
PROJECT LOCATION
The West Phoenix Power Plant (WPPP) is located at 4606 West Hadley in Phoenix, Maricopa County, Arizona.

With respect to the National Ambient Air Quality Standards (NAAQS), this location is designated as moderate nonattainment for ozone and serious nonattainment for PM10.  The project site is under the jurisdiction of the Maricopa County Air Quality Department (MCAQD).

3.
PROJECT/PROCESS DESCRIPTION
Arizona Public Service Company (APS) filed an application for a Title V permit renewal for the WPPP.  In the renewal application, APS did not request any changes to the emission limitations in the existing permit.

The current power generating units at WPPP include five combined cycle (CC) turbines (combustion and steam), and two simple-cycle combustion turbines (CT).  The power generating units are supported by three cooling towers and three auxiliary boilers.  Also located at the facility are three steam boilers and two additional cooling towers, all of which are retired and are not part of the WPPP Title V permit or the permit renewal application.  The following equipment at the WPPP is currently covered by the existing Title V permit:

· Combined Cycle Turbines Nos. CC1, CC2, CC3, CC4, and CC5

· Combustion Turbines Nos. CT1 and CT2

· Combined Cycle Cooling Tower (for CC1, CC2, and CC3)

· CC4 Cooling Tower

· CC5 Cooling Tower

· Auxiliary Boilers AB1 and AB2 (B&W)

· CC5 (Clayton) Boiler

All power generating units at the WPPP use natural gas as either the primary or sole fuel.  Natural gas is obtained from the El Paso Natural Gas Company and is delivered at a city gate just east of the property.  The primary and only fuel the auxiliary boilers AB1 and AB2 can combust is low-sulfur diesel fuel, and combined cycle units CC1, CC2, and CC3 have the capability to combust low-sulfur diesel fuel as a secondary fuel.  Diesel oil is stored on site and is delivered via an intrastate pipeline from the tank farm located one mile west of the plant.  Diesel oil can also be delivered by railroad tank cars or by truck.  Diesel fuel will only be utilized in CC1, CC2 and CC3 at the WPPP in times of a natural gas emergency, natural gas curtailment, unavoidable interruption of supply, or other similar event as required by the current Title V permit.  A summary of the fuel combusting equipment permitted at the WPPP is presented in Table 3-1 below.

	Table 3-1

Summary of Combustion Equipment

	Unit
	Nominal Rating
	Installation
	Fuel
	Duct Burners?
	CEMS?
	Emission Control

	CC1
	85 MW
	1976
	Gas/Oil
	No
	No
	No

	CC2
	85 MW
	1976
	Gas/Oil
	No
	No
	No

	CC3
	85 MW
	1976
	Gas/Oil
	No
	CO and NOx
	SCR

	CC4
	125 MW with Duct Burners
	2001
	Gas Only
	40 mmBtu/hr
	CO and NOx
	CatOx

	CC5
	530 MW with Duct Burners
	2003
	Gas Only
	245 mmBtu/hr
	CO and NOx
	SCR and CatOx

	CT1
	55 MW
	1972
	Gas/Oil
	No
	No
	No

	CT2
	55 MW
	1973
	Gas/Oil
	No
	No
	No

	AB1
	40,000 lbs Steam
	1974
	Oil Only
	NA
	No
	No

	AB2
	40,000 lbs Steam
	1974
	Oil Only
	NA
	No
	No

	CC5 Boiler (Clayton)
	12.5 mmBtu/hr
	2003
	Gas Only
	NA
	No
	Low NOx Burners


The WPPP power generating units serve several functions for APS.  The power generating units can be used to meet local and system load demands and can be used for voltage control.  Accordingly, the units are operated on an as-needed basis, 24 hours per day throughout the year.

4.
SUMMARY OF ADMINISTRATIVE CHANGES

In addition to clarifying and correcting rule references, a summary of the administrative changes that were made to the WPPP’s Title V permit are presented in Table 4-1 below.
	Table 4-1

Summary of Administrative Changes

	No.
	Permit Reference
	Administrative Change

	1
	Definition (2)
	Clarified the definition of “startup period” for the combined cycle units.

	2
	Definitions (3), (4), and (5)
	Defined “normal operation” for combined cycle turbines CC3, CC4, and CC5 individually.  Each of the three combined cycle turbines’ control equipment is different, and the manufacturer has specified specific points at which the turbines are in “normal operation” mode.  CC3 has SCR, CC4 has an oxidation catalyst, and CC5 has both SCR and an oxidation catalyst.  SCR and the oxidation catalyst have different minimum temperatures at which they can be operated.

	3
	Definition (7)
	Reworded the definition of “shutdown” for the combined cycle units to allow the units to return to normal operation without having to cease combustion after being in shutdown mode.

	4
	Definition (8)
	Defined “natural gas curtailment” consistent with Rule 320.

	5
	Definition (9)
	Defined “natural gas”, consistent with 40 CFR 60.331(u), to eliminate the inconsistent use of natural gas and pipeline quality natural gas in the current permit.

	6
	18.A.2.d
	Added permit conditions that allow the opacity limits for combustion turbines CT1 and CT2 and combined cycle turbines CC1, CC2, and CC3 to be exceeded for one hour during the start-up of switching combustion fuels.  The switching of combustion fuels involves increasing the flow of one fuel while simultaneously decreasing the flow of the second fuel.  During this period of operation, the combustion inside the turbine is less efficient and results in an increase in opacity.  The added permit condition does not result in a change in the annual emissions and does not affect the annual or short-term emission limits.

	7
	18.B.2
	Added “Clayton Boiler” to clarify the list of sources that are included in the annual emission limits.  The Clayton Boiler emissions were included in the modeling and annual emission limits in the original permit application.

	8
	18.B.2
	Added text to allow CC3, CC4, and CC5 to operate under any operational condition (i.e. startup/shutdown or normal operation) as long as the annual limits in Table 1 of the permit are not exceeded.  The short-term and annual emission limits have both been modeled and have been shown to be protective of the AAAQGs.

	9
	18.B.3 & 4

(previous)
	Combined short-term emissions for startup/shutdown and normal operation (other than startup/shutdown) under Section 18.B.3 “Stort-term Emission Limits for CC3, CC4, and CC5.

	10
	18.B.3
(previous)
	Removed the CC4 and CC5 cooling tower references from the short-term emission limits.  The CC4 and CC5 cooling towers do not have startup and shutdown operating conditions.  Consequently, the emissions from the CC4 and CC5 cooling towers are only applicable to the annual emission limits.

	11
	18.B.4.a

18.B.4.b

(previous)
	Removed exemptions to the short-term emission limits for normal operation (i.e. startup and shutdown, malfunctions, and shakedown).  Normal operation was redefined, and, by definition, does not include startup and shutdown.  Shakedown only applied before the units began commercial operation, and malfunctions must be included in the short-term limits.  However, if the Permittee does exceed the short-term limits due to a malfunction and the Permittee follows the Rules, then the Permitee is covered under the affirmative defense.

	12
	18.B.4.b

(previous)
	Revised the text to eliminate confusion about short-term ammonia emissions being averaged over the operational hours.  The short-term ammonia emission limit is averaged over a consecutive 24-hour period, whether, the unit is operational or non-operational.  The ammonia limit was voluntarily accepted by WPPP during the initial Title V process.  Ammonia is a precursor to particulate matter, and, in order to ensure that the NAAQS was being protected, a 24-hour emission threshold for ammonia was chosen since particulate matter has a 24-hour standard.

	13
	18.B.4 (Table 2b) (previous)
	Changed the SO2 emission limits for CC4 and CC5 in Table 2b from B/L to NA.  BACT and LAER emission limits for SO2 do not apply for CC4 or CC5.

	14
	18.B.5
	Removed “CC3” and “CC4 and CC5 cooling towers” from the list of sources that are subject to BACT and LAER.  CC3 and the CC4 and CC5 cooling towers are not subject to BACT or LAER.

	15
	18.B.7
	Added permit conditions for short-term NOx and CO emission limits for CC1, CC2, CT1 and CT2 according to County Rule 322.  County Rule 322 was adopted after the issuance of the current Tile V permit.  Short-term NOx emission limits apply to CC1 and CC2 and do not apply to CT1 and CT2 due to the age of the units.  Short-term CO emission limits apply to all four units.

	16
	19.A.1
	Specified the devices which shall combust only pipeline quality natural gas (combustion turbines, duct burners, and Clayton boiler), and specified the maximum sulfur content of the gas (20 grains per 100 standard cubic feet) consistent with Subpart GG of 40 CFR 60 (40 CFR 60.331[u]) and Subpart KKKK of 40 CFR 60.  However, Subpart KKKK does not apply due to the age of the units.

	17
	19.A.1.a
	Added conditions to allow for the combustion of diesel fuel (emergency fuel) in certain equipment under certain circumstances, and added definitions of “emergency fuel” and “natural gas curtailment.”  The current permit conditions did not allow for the combustion of diesel fuel in the permitted equipment, which prevented certain equipment from being operated or tested.  The original Title V permit application included emission estimates and air quality impact analysis for the combustion of diesel fuel (modeling performed under worst-case conditions).  Through the modeling, APS demonstrated that, under the various operating conditions, the annual and short-term emission limits can be achieved.  The permit conditions allowing the combustion of diesel fuel were inadvertently omitted from the current permit.  The allowance of diesel fuel combustion created various operating conditions for the combined cycle units and combustion turbines which are presented in Table 4-2.  

	18
	19.A.1.b
	Added permit conditions to clarify the applicability of Maricopa County Rule 323 with respect to the auxiliary (B&W) boilers.  The two auxiliary boilers have not been in use since before 2003, because there is currently not a demand for the steam produced by these boilers.  However, the reserve steam capacity from the boilers is useful for potential future plant operations.  The boilers are subject to Maricopa County Rule 323 in the current permit, which includes testing and maintenance requirements.  However, because of the current Title V permit conditions, which prohibit the use of diesel fuel at WPPP, WPPP is unable to operate the diesel-fired boilers.

	19
	19.A.1.c
	Added permit conditions that allow the combustion turbines to be fired using emergency (diesel) fuel for 36 cumulative hours per calendar year per unit for testing, reliability, training, and maintenance purposes.  WPPP provides electricity for much of the greater Phoenix area.  During times of natural gas curtailment as defined by County Rule 322 § 220, it is important for WPPP to substitute No. 2 fuel oil (diesel fuel) for natural gas in order to meet the demand for electricity in the greater Phoenix area.  During the summer months when the peak demand is nearing the capacity to generate electricity, the use of diesel fuel would be needed to avoid possible brownouts or blackouts throughout the Phoenix area during the special circumstance of natural gas curtailment.  The current permit conditions allow the use of diesel fuel oil during a period of natural gas curtailment, but do not allow periodic testing with diesel fuel to verify the equipment is properly tuned for diesel fuel operation.

	20
	19.C.3
	Added operational temperature ranges for the SCR from the most recent approved O&M Plan.

	21
	19.C.4

19.C.5
	Added SCR inspection requirements

	22
	19.D.3
	Added operational temperature ranges for the oxidation catalyst from the most recent approved O&M Plan.

	23
	19.D.4

19.D.5
	Added inspection requirements for the oxidation catalyst emission control system.

	24
	19.E.1
	Updated and added specific requirements for CEMs operation in accordance with 40 CFR Part 60 and Part 75.

	25
	20.G
	Updated and streamlined the text to be consistent with 40 CFR Parts 60 and 75.  Removed portions of the text that were inconsistent with 40 CFR Parts 60 and 75.

	26
	20.I.2
	Added permit condition to install a fuel flowmeter on the Clayton boiler and CC3 according to the requirements of 40 CFR Part 75, except for USEPA certification.

	27
	20.I.7

20.I.8
	Reworded the permit conditions to allow APS to use the appropriate emission factors from the most recently Department-approved source emissions test, in addition to the emission factors provided in Table 3, to verify compliance with the emission limits for VOC and PM10.  The current Title V permit only allows APS to use the emission factors from Table 3.  Allowing the use of the emission factors from the most recently Department-approved source emissions test is a more accurate way to quantify VOC and PM10 emissions from the plant.

	28
	20.M
	Added monitoring and recordkeeping requirements for the auxiliary boilers.  The requirements were not in the current permit because the units were not allowed to burn emergency fuel.

	29
	20.N
	Added monitoring and recordkeeping requirements for the SCR Emission Control system.

	30
	20.O
	Added monitoring and recordkeeping requirements for the Oxidation Catalyst Emission Control system.

	31
	21.A

(current permit)
	Removed permit conditions relating to the installation of CC5 (e.g. commencement of operation notifications, submittal of O&M plans, etc.).  These one-time permit requirements have been fulfilled by WPPP.

	32
	21.E
	Added permit conditions for the notification of emergency fuel use in the combustion turbines.

	33
	21.F
	Added permit conditions for low sulfur oil verification - submitting documentation of verification of the sulfur content of diesel fuel, and allowance of testing the sulfur content of the fuel oil in lieu of certification from the fuel supplier.

	34
	22 (all)
	The testing requirements of Permit Condition 22 were extensively revised, however, the revisions related to CC3, CC4, and CC5 were primarily editorial.  There are no changes in the frequency and type of performance testing required.  

The editorial revisions were to re-write the language to match current MCAQD policy.  In addition, those testing conditions that were placed in the permit to satisfy the initial compliance testing requirements of 40 CFR Subpart Db and GG were removed since APS had already complied with those conditions.  

Despite the fact that APS had already met the initial performance testing requirements, the Control Officer can request additional testing for good cause.  

The testing requirements are as follows:  

1. CC3, CC4 and CC5 – RATA testing as required by 40 CFR Part 60 and 75.
2. CC3, CC4, and CC5 annual testing for PM10 and VOC.
3. CC3 and CC5 (the only units with an SCR) testing once every 3 years (within 34 to 38 months of the previous test and within 12 months of the permit issue date) for ammonia (per the MCAQD current policy), unless the catalyst is changed out, then a re-test within 90 days.   

New testing requirements were added for CC1, CC2, CT1, and CT2.  Previously these units were not commonly used.  However, if the emissions from an individual unit reach an annual amount equal to the major source threshold, then the unit must be tested within 180 days of reaching the threshold.  Only one test per unit per year is required.  Table 4-3 details the hours of operation that are allowed prior to reaching the emission threshold.  The hours in Table 4-3 were derived assuming full load - maximum emissions for each hour of operation - a condition that will not occur.  Therefore, the hour thresholds in Table 4-3 are conservatively low.
Note, the maximum potential-to-emit (PTE) for total HAPs is less than 4 tons per year for each unit based on 8,760 hours of operation.  Therefore, the HAP emissions will not reach the major source thresholds of 10 tons per year of a single HAP or 25 tons per year of total HAPs.

	35
	24.B
	Updated and specified the recordkeeping requirements in greater detail.

	36
	25.A

25.5
	Permit Condition 25 regarding gasoline storage and dispensing was expanded to include additional provisions from County Rule 353.  The added provisions were always applicable, but were not detailed in the permit.  Note that since APS has accepted a limit of no more than 120,000 gallons per year of gasoline dispensed, many of the County Rule 353 provisions do not apply.  The throughput limit is included as a Permit Condition (Condition 25.A.1).

	37
	26 (all)
	The fugitive dust control provisions of Permit Condition 26 were completely revised to reflect the most current version of County Rule 310.  New testing requirements were added for CC1, CC2, CT1, and CT2.  Previously these units were not commonly used.  However, if the emissions from an individual unit reach an annual amount equal to the major source threshold, then the unit must be tested within 180 days of reaching the threshold.  Only one test per unit per year is required.  Table 5b details the hours of operation that are allowed prior to reaching the emission threshold.  The hours in Table 5b were derived assuming full load, maximum emissions for each hour of operation, a condition that will not occur.  Therefore, the hour thresholds in Table 5b of the permit are conservatively low.  

	38
	27.A.2
	Added a permit condition which prohibits the use of spray equipment with forced air exhaust vented directly to the outside.  Consequently, the permit requirements for a filter system on spray booths with forced air exhaust was removed.

	39
	28.A (all)
	Revised the permit conditions allowing only the use of cold cleaners without remote reservoirs (e.g. solvent dip tanks).  Consequently, the permit conditions for sealed systems, spray systems, batch cleaning machines with remote reservoirs, and special non-vapor cleaning situations were removed.

	40
	Equipment List
	Added a solvent tank to the permitted equipment list and the associated permit conditions (see No. 33).  The solvent tank is listed in the current Title V permit as exempt; however, MCAQD and SIP Rule 331 is an applicable requirement.  This change is a correction to the original Title V permit and does not trigger any additional requirements because the tank is neither new nor modified.

	40
	Equipment List
	Removed the two self-contained abrasive blasting units from the permitted equipment list and the associated permit conditions (see No. 32).  The abrasive blasting units do not vent to the ambient air.  Therefore, the equipment is insignificant per Appendix D of the Maricopa County Air Pollution Control Rules and Regulations.

	42
	Permit Shield
	There were several County Rules that were included in the original permit, but had not yet been approved as part of the State Implementation Plan (SIP).  Therefore, in the original permit, either the condition was noted as “locally enforceable only” or the SIP-approved version of the rule was cited in addition to the current version.  The permit was updated to reflect the approved SIP rules as of March 1, 2007.  

There are still a number of rules for which there is a SIP approved version that is different from the current County version.  In those cases, both the SIP-approved citation and the current county rule citation are noted for those conditions that are in both versions of the rule.  If there is a requirement that is in the current version of the rule, but not the SIP-approved version, the condition is noted as “locally enforceable only”.  The rules in this category include Rule 310 Fugitive Dust Sources, Rule 312 Abrasive Blasting, Rule 314 Open Outdoor Fires, and Rule 353 Gasoline in Stationary Dispensing Tanks. 

Likewise, there are a number of rules that have no SIP counterpart.  Those rules are listed as “locally enforceable only,” without a SIP rule citation.  

The permit shield notations in Appendix B have been updated to reflect the current status of the SIP-approved rules.


	Table 4-2
Various Operating Conditions

	Source
	Operating Condition
	Capacity Factor
	Operational Flexibility

	CC1, CC2, CC3
	Natural Gas
	0 - 100%
	0 - 100% of fuel available

	
	Diesel (#2) fuel oil
	0 - 100%
	0 - 100% of fuel available

	
	Diesel (#2) fuel oil & natural gas
	0 - 100%
	0 - 100% of fuel available

	CC4, CC5
	Natural Gas
	0 - 100%
	0 - 100% of fuel available

	
	duct burning
	0 - 100%
	60 – 100% load

	CC5 only
	power augmentation
	0 - 100%
	60 – 100% load

	CT1 & CT2
	Natural Gas
	0 - 100%
	0 - 100% of fuel available

	
	Diesel (#2) fuel oil
	0 - 100%
	0 - 100% of fuel available

	
	Diesel (#2) fuel oil & natural gas
	0 - 100%
	0 - 100% of fuel available

	AB1 & AB2
	Diesel (#2) fuel oil
	0 - 100%
	0 - 100% of fuel available

	CC5 (Clayton) Boiler
	Natural Gas
	0 - 100%
	0 - 100% of fuel available


	Table 4-3

Threshold Operating Hours for Testing of CC1, CC2, CT1, and CT1

	Unit
	NOx
	CO
	Total HAPs

	
	MST

(tn/yr)
	Operational Hours to Trigger NOx Testing
	MST

(tn/yr)
	Operational Hours to Trigger CO Testing
	MST1
(tn/yr)
	Operational Hours to Trigger HAPs Testing

	CC1
	100
	808
	100
	3,150
	10 / 25
	NA

	CC2
	100
	808
	100
	3,150
	10 / 25
	NA

	CC1
	100
	795
	100
	3,125
	10 / 25
	NA

	CC2
	100
	795
	100
	3,125
	10 / 25
	NA

	tn/yr = tons per year

MST = Major Source Threshold
HAPs = Hazardous Air Pollutants

NA = Not Applicable – Annual PTE does not exceed MST
1 = 10 tn/yr of a single HAP or 25 tn/yr of total HAPs


5.
EMISSIONS FROM PROJECT
In the Title V permit renewal application, APS did not propose to change the emissions limitations of the existing Title V permit.  WPPP will apply the permit condition changes above within the allowable emission limits in the current Title V permit.

6.
REGULATORY APPLICABILITY

There are no physical changes or changes in the method of operation being requested that meet the definition of modification, therefore Rule 240 and the Federal New Source Review requirements are not applicable to this permit renewal.

There are no requested changes to emissions limits.  The permit renewal will not affect the applicable regulations, including NSPS requirements, for which the most stringent conditions are already contained in the permit.  The permit file contains a discussion of each of the applicable requirements and how the requirements have been streamlined to assure conformance with the most stringent requirement.

Federal authority for NSPS requirements (delineated in 40 CFR Part 60) has been delegated to Maricopa County; therefore Rule 360 is the effective NSPS regulation. Several NSPS requirements have been finalized and/or amended since the original permit issuance.  The following NSPS requirements are applicable to the WPPP:

· Subpart GG –
Subpart GG applies to combustion turbines (not the duct burners and not boilers) built after 1977, so it applies to CC4 and CC5 (non-duct burner portion).  Subpart GG has been revised, but the revisions are related to source testing procedures and clarification of terms and do not change the requirements already in the permit.  Therefore, no changes related to Subpart GG were made to the permit.

· Subpart Db –
Subpart Db applies to the duct burner portion (only) of CC5 because it applies to steam generating units over 100 mmBtu/hr but less than 250 mmBtu/hr and built after 1984.  All of the Db requirements were already in the permit, but the specific regulatory citations were not always present.  Therefore, the specific regulatory citations were added to the permit.
· Subpart Dc –
Subpart Dc applies to the duct burner portion (only) of CC4 because it applies to steam generating units between 10 and 100 mmBtu/hr and built after 1989.  All of the Subpart Dc requirements have been streamlined out of the permit except for 60.48c(g) regarding recording fuel burned.  That requirement was already in the permit conditions, but it was not clear in the permit that the requirement also applied to the Clayton boiler.  Therefore, clarification was made to the permit in Condition 20.I.2 and Condition 21.C.4.a. to include the Clayton boiler.

7.
AMBIENT AIR QUALITY IMPACTS

The ambient air quality impact modeling was previously conducted for the generation expansion project, which ultimately rolled into the initial WPPP Title V Permit, and was inclusive of all combustion sources, including the auxiliary boilers AB1 and AB2.  The scope of the modeling included all existing and then-proposed emission sources under worst-case operating scenarios, including startup and shutdown.  For example, all units were assumed to be operating at full load conditions, and for the dual-fuel sources, fuel oil was used as the fuel type.  Based on the analysis of all combustion sources, including the auxiliary boilers, operating at worst-case conditions, there were no significant short-term or annual emission impacts.  APS provided all of the modeling data and analysis to MCAQD during the previous permitting process.  Therefore, additional modeling was not performed as part of this renewal application.
8.
ADDITIONAL IMPACT ANALYSIS

The permit renewal is not a major modification under MCAPCR Rule 240, and thus the requirements for an additional air quality impact analysis pursuant to Rule 240 Section 508 do not apply.

9.
Compliance Assurance Monitoring (CAM)
Under certain conditions for a Title V permit renewal, a Compliance Assurance Monitoring (CAM) Plan is needed if 40 CFR Part 64 applies.  40 CFR Part 64 requires monitoring that is sufficient to provide a reasonable assurance of compliance with the applicable requirements of the emission limits and to ensure that the operators pay the same level of attention to pollution control measures as to production activities.  In order for the CAM Plan to be applicable to an emission unit, the following need to apply;

· Is located at major source subject to Title V operational permits program, and
· Is subject to emission limitation and has a control device to meet that limit (e.g., ESPs, scrubbers, fabric filters), and
· Has pre-control emissions >major source size threshold (e.g., >100 tons/year uncontrolled emissions).
· Does not have continuous compliance determination methods currently in use for other regulatory requirements, i.e. Section 60.13 and appendix B of Part 60, and Part 75 

West Phoenix Power Plant has unit specific emission limits for CO, NOx, SO2, VOC, and PM10 for the combined cycle units 3, 4, 5A and 5B.  The controls at the facility are outlined in Table 1.  Controls are not in use for PM10 and SO2, therefore CAM is not required for these two criteria pollutants and is also not required for VOC control for CC4.  

The NOx and CO emissions are continuously monitored per Part 60 and 75 requirements; therefore the NOx and CO emissions for all combined cycle units would not be applicable to CAM.

CC3, CC5A and CC5b utilize oxidation catalyst for CO control.  The catalyst will also have some benefits for VOC control and VOC emissions are not monitored from the CEM units.  The control efficiency in the initial Title V permit application has been estimated to be 30%.  Since the VOC emission limits in the Title V Permit take into consideration the fact that the oxidation catalyst will control the emissions by 30%, the pre-control emissions are calculated to be the following;

Pre-control PTE (tons/yr) = allowable emissions (lbs/hour) / (1-0.30) (reverse control efficiency) x 8760 (days/yr) / 2000 lbs/ton) 

CC3 Pre-Control PTE = 35.0 tons per year
35.0 = 5.6 / (1-0.3) x 8760 /2000

CC5A Pre-Control PTE = 33.7 tons per year

33.7 = 5.38 / (1-0.3) x 8760 /2000

CC5 Pre-Control PTE = 33.7 tons per year

33.7 = 5.38 / (1-0.3) x 8760 /2000

The Compliance Assurance Monitoring requirements from 40 CFR Part 64 are not applicable to the West Phoenix Power Plant.
10.
STARTUP/SHUTDOWN ANALYSIS
The existing permit currently contains short-term emission limits for startup/shutdown and annual emission limits for normal operation.  Ambient air quality standards are hourly, 24-hour, and annual.  APS used the maximum hourly emission rates as stated in Table 2a in the current permit to model hourly and 24-hour ambient impacts.  Therefore, the modeled results show the units can be in startup as long as or longer than 24 hours and the short-term permit conditions and the ambient impacts are still protected.
However, the annual emission limits also apply, which could be exceeded if the units operated in startup/shutdown for the entire year.  The CEMs installed on the units continuously monitor the emissions and allow APS to compare the cumulative emissions against the annual limits.  Therefore, the units were not limited to hours of operation in startup/shutdown because the CEMs protect the annual emission limits.  
11.
CONCLUSION

Based on the information supplied by APS and on the analyses conducted by the MCAQD, MCAQD has concluded that the requested permit renewal is consistent with the current-approved Title V permit and Federal, State, and County rules and regulations, and will not cause or contribute to a violation of any federal ambient air quality standard, will not cause any Arizona Ambient Air Quality Guidelines (AAAQG) to be exceeded, and will not cause additional adverse air quality impacts.

Therefore, MCAQD proposes to renew the permit revision subject to the proposed permit conditions.
FINAL

Ambient Air Quality Impact Report 

West Phoenix Power Plant Unit CC4

Significant Permit Revision #S06-007

August 3, 2006

__________________________________________________________________
I.
APPLICANT
Arizona Public Service Company

PO Box 53933, Mail Station 4120

Phoenix, AZ 85072-3933

II.
PROJECT LOCATION
The West Phoenix Power Plant is located at 4606 W Hadley, Phoenix, AZ, which lies within Maricopa County.

With respect to the National Ambient Air Quality Standards (NAAQS), this location is designated as moderate nonattainment for ozone (since the 182(f) waiver is not recognized in Maricopa County for New Source Review purposes, the precursor pollutants NOx and VOC are regulated for NAAQS purposes).  The project site is under the jurisdiction of the Maricopa County Air Quality Department (MCAQD). 

III.
PROJECT DESCRIPTION
Arizona Public Service (APS) filed an application for a significant permit revision for the West Phoenix Power Plant (WPPP) combustion turbine unit 4 (CC4) pursuant to Maricopa County Rule 210, Section 406 of the Maricopa County Air Pollution Control Regulations (MCAPCR).  The purpose of the application is to revise only the existing short term Lowest Achievable Emission Rate (LAER) volatile organic compounds (VOC) emission limit for CC4. 

The Combined Cycle Combustion Turbine CC4 is a General Electric (GE) Model PG7121 (EA), or Frame 7EA combustion turbine.  The combustion turbine has a nominal output of 80 MW, and a heat input capacity of 944.4 mmBtu/hr at 73 oF.  The combustion turbine includes an inlet air filtration system, natural gas fuel system, dry low NOx combustors, an 18,000 volt generator, lubricating and hydraulic oil systems, and a state of the art control system.  Because this is a combined cycle unit, the turbine is equipped with a heat recovery steam generator (HRSG) to recover energy from the hot exhaust gases of the turbine.  Steam from the HRSG is used to produce additional electric energy in a 50 MW steam turbine/electric generator set.  To provide additional electric capacity for peak power requirements, the HRSG is equipped with duct burners with a maximum heat input rating of 40 mmBtu/hr.  To control carbon monoxide (CO), and possibly VOC emissions, the HRSG is also equipped with an oxidation catalyst system.

The permit revision application seeks only to increase the short-term (lb/hr) VOC emission limit for unit CC4.  APS is not seeking any revision to the annual VOC emission limit (cap).  The revision to increase the short-term VOC limit for CC4 is necessary because the existing permitted limit has not been achievable on a routine basis.

APS proposed to increase the VOC limit for CC4 from 1.26 lb/hr (0.00133 lb/mmBtu) to 2.4 lb/hr (0.0025 lb/mmBtu) for normal operations without operation of the duct burner and from 1.54 lb/hr (0.00156 lb/mmBtu) to 2.8 lb/hr (0.0028 lb/mmBtu) for normal operations with operation of the duct burner, all limits based on a rolling 3-hour average.  These increased limits were derived by APS from an assessment of achievable LAER for similar units (GE7EA) and supporting data from source tests conducted on CC4.  

MCAQD has reviewed the APS application and supplemental information for the permit revision and concluded that the permit should be revised to the following limits (slightly lower than proposed by APS):  

Without duct burner:  2.27 lb/hr (0.0024 lb/mmBtu as methane), rolling 3-hour average

With duct burner:  2.65 lb/hr (0.0027 lb/mmBtu as methane), rolling 3-hour average

For reference, the above emission limits can also be expressed in terms of concentration in the exhaust stream.  If one assumes that the original mass emission rates in the original permit are also as methane, the emission limits are converted to the following:  

Current emission limit for turbine only:  0.00133 lb/mmBtu which converts to
     1.0 ppmvd at 15% oxygen

Current emission limit for turbine plus duct burners:  0.00156 lb/mmBtu which
     converts to 1.2 ppmvd at 15% oxygen.

Proposed emission limit for turbine only:  0.0024 lb/mmBtu which converts to
     1.8 ppmvd at 15% oxygen

Proposed emission limit for turbine plus duct burners:  0.0027 lb/mmBtu which
     converts to 2.0 ppmvd at 15% oxygen.  

IV.
EMISSIONS FROM PROJECT
Although the short term (i.e., 3-hour average) VOC emission rate (in terms of pounds per hour) is being revised for CC4, APS is not seeking, and this permit revision does not change the facility-wide emission limits on an annual basis.  The annual facility-wide VOC emission limit remains as specified in Table 1 of the existing permit, 56.1 tons per year.  

V.
NSR


In accordance with MCAPCR 210, Section 406 this permit revision is a significant revision since an emission limit increase is being requested.  This emission limit increase only affects the short term VOC limit (no change to annual limits) and is a result of an inability of CC4 to achieve the existing permit limit on a routine basis.  

The facility was previously permitted as a major modification to an existing major source in accordance with MCAQDR 240 in which New Source Review (NSR) was conducted resulting in VOC emission offsets and LAER limits.  The requested change is not a major modification as defined by MCAQD Rules 100 or 240 and therefore Rule 240 does not apply to the requested significant permit revision (i.e. no additional NSR is required and NSPS remains unaffected).  However, this does not alleviate the facility from meeting the applicable regulations, including the LAER requirements of Rule 240 Section 305.  

VI.
LAER

The original permitted LAER VOC limits for CC4 were established based on an assumed uncontrolled emission rate and assumed 30% reduction efficiency from the oxidation catalyst.  Based on source emission tests of the CC4 unit, the limit has not been achieved on a routine bases.   In addition, no other similar sized unit appears to have as stringent of a limit as CC4.  CC4 is subject to LAER since it is in the ozone non-attainment area of Maricopa County.  A four-step process was used to arrive at a revised LAER emissions limit applicable to CC4:  

1. Review of the U.S. EPA’s RACT/BACT/LAER Clearinghouse (RBLC) for combustion turbines and duct burners.  

2. Review of the California South Coast Air Quality Management District (SCAQMD) and California Air Resources Board (CARB) BACT and LAER permitting decisions for combined cycle combustion turbines and duct burners. 

3. Comparison of the RBLC, SCAQMD, and CARB permitting decisions to actual source test data from CC4 for the combustion turbine and duct burners.  

4. Selection of a permit limit representative of LAER for the CC4 combustion turbine and duct burners.

In the above steps, both LAER and BACT permitting decisions were evaluated.  This is due to the fact that APS has already installed a catalytic oxidizer.  To date, no post-combustion emission control system other than a catalytic oxidizer has been shown to be feasible for VOC control, regardless of cost.  Catalytic oxidizers have been installed both for BACT and for LAER.  Therefore, there is essentially no difference between BACT and LAER decisions if the facility has a catalytic oxidizer.  

RBLC Information

Attachment 1 is a copy of “Appendix A” provided by APS as part of its permit revision application.  The data in Appendix A were spot checked and it appears to be an accurate summary of RBLC permitting decisions for natural gas-fueled combustion turbines. 

Table 1 of Appendix A is a list of gas turbine emission limit determinations in the RBLC, both large and small and simple as well as combined cycle units.  Table 2 is a subset of Table 1, and is a list of RBLC combined cycle (only) units less than 140 MW in size.  Simple cycle units were excluded from further consideration due to significant difference in physical operation of a simple cycle turbine and a combined cycle turbine.  Simple cycle turbines attempt to extract as much energy as possible from a single expansion of hot gases, while a combined cycle system extracts energy from both the single hot gas expansion and the remaining heat in the exhaust gases.  Therefore, the simple cycle and combined cycle units operate at different temperatures, air flow rates, and pressures.  

In addition to eliminating simple cycle turbines from further consideration, units larger than 140 MW were also excluded.  The CC4 unit is a General Electric model 7EA with an ISO Base rating of 84.4 MW.  (ISO ratings are a standard method of specifying energy output at sea level pressures, 59 degrees F, and 60% relative humidity.  ISO ratings do not necessarily indicate the actual energy output that will be achieved under site-specific conditions.)  The next larger General Electric model is the 7FA.  The 7FA units have an ISO rating of 171.7 MW.  Westinghouse and other turbine manufacturers have a similar size distinction among units.  

Most of the combined cycle combustion turbines installed over the last several years are the General Electric 7FA or newer units (or equivalent from other manufacturers).  These units are on the order of 170 MW or larger.  Each generation of combustion turbine (designated with the letters E, F, G, etc.) are designed to be more energy efficient with lower emissions.  This is generally achieved by increasing the combustion temperatures and operating pressures.  Combustion temperatures and pressures are generally limited by the strength of the metals and ceramics that can be used in the turbine.  As advances in materials occur, the units can be made larger and more efficient.  

According to the General Electric publication #GER-3571E, the firing (combustion) temperature of the 7EA unit is about 2,000 degrees F, while the 7FA unit is about 2,400 degrees F.  Higher temperatures mean more efficient fuel combustion and less VOC emissions as they are destroyed in the combustion process.  Accordingly, it is not representative to compare VOC emission limits for 7FA units to 7EA units.  Since not all of the units in the RBLC database are General Electric, and in some cases the specific model of the permitted unit is not listed, a size cutoff of 140 MW was used to represent units that are most likely of the 7EA vintage from units that are of the 7FA or larger vintage.  As an example that the 170 MW cutoff represents a break point between FA-vintage units versus EA-vintage is the Millennium Power Partners (Massachusetts) Westinghouse 501G model combined cycle combustion turbine.  The 501G is the current (2006) most advanced Westinghouse unit, comparable to the General Electric 7FA units.  The Millennium Power Partners unit is rated at 230 MW, and has a firing temperature of on the order of 2,700+ degrees F.  This unit has a heat input rating of 2,534 mmBtu/hour (according to the permit issued by the Massachusetts Department of Environmental Protection); which is nearly triple the heat input of CC4.  Thus the 140 MW cutoff for all model units appears more than adequate, and Table 2 of Appendix A represents only units less than 140 MW.  

To provide justification for the selection of the combustion turbines that were used to make equitable VOC emissions comparisons in the West Phoenix BACT/LAER Reevaluation Report, APS recently prepared a document
 that details the design and performance differences among combustion turbines.  The document compares the GE 7EA turbine, which is the model located at the West Phoenix Power Plant, and next generational turbine design, the GE 7FA. These two models were compared to illustrate the substantial differences in the design and performance characteristics that exist between different turbine models, and how these differences can affect the resultant emissions.  The document explains how the turbine design and performance differences cause variances in emissions due to the differences in combustion techniques and firing temperatures.

Subsequently, an interest has been expressed in a comparison between the West Phoenix GE 7EA turbine and the Millennium Power Partners Siemens-Westinghouse W501G turbine.  The W501G is considered the current state-of-the-art, advanced technology combustion turbine.  It is the next generational design from the F-series turbines.  The design enhancements of the G-series turbines focus on reducing emissions, improving performance, availability, and reliability, and extending inspection intervals. Specifically, the major design enhancements of the G-series turbines are the incorporation of steam-cooled combustion system components and other advanced cooling technologies, enhanced transitions, and improvements in the compressor, combustor, transition, and turbine seals.  These design enhancements allow the W501G combustion turbine to operate at a much higher firing temperature and pressure ratio, which results in lower emissions, an improved heat rate, and much higher power output.

Both the West Phoenix and Millennium turbines use an oxidation catalyst, which is the current best available control technology for controlling VOC emissions.  The size of the catalyst at both facilities is essentially the same.  The Millennium oxidation catalyst is 3.5 inches, and the West Phoenix oxidation catalyst is 3.0 inches. The West Phoenix oxidation catalyst was originally 2.0 inches, but another inch was added to see if additional catalyst would reduce VOC emissions. The additional catalyst did not have any discernable effect on the VOC emissions.  Both facilities also use the same EPA Reference Method tests for determining VOC compliance.  

Table 1 compares the different design characteristics of the 7EA and W501G combustion turbines.

Table 1

	Model
	ISO Base

Rating (kW)
	Heat Rate

(BTU/kWh)

LHV
	Firing Temp.

(Degrees F)
	Exhaust Temp

(Degrees F)
	Pressure Ratio

	7EA
	84,360
	10,480
	2,020
	998
	12.7

	W501G
	266,000
	8,682
	2,700 – 2,800

	1,108
	20.1


Table 2 shows a comparison of emissions data of the West Phoenix 7EA and the Millennium W501G combustion turbine.

Table 2

	Unit
	VOC Limits
	Heat Input

(mmbtu/hr)
	Pollution Controls
	Required Compliance Testing
	Methods

	
	lb/hr
	ppm
	lb/mmbtu
	
	
	
	

	West Phoenix 7EA

(current)
	1.26
	1.0
	0.0013
	944.4
	Oxidation Catalyst
	Annually
	25a/18

	(proposed)


	2.27
	2.0
	0.0024
	
	
	
	

	Millennium W501G


	3.7
	1.0
	0.0013
	2,534
	Oxidation Catalyst
	Once
	25a/18


As illustrated in Table 2, the Millennium VOC mass emission rate (lb/hr) limit is higher than both the current and proposed VOC limits for the West Phoenix 7EA turbine.  The similarity in the lb/mmbtu limit is due solely to the much higher heat input for the advanced technology Millennium turbine.  It is quite uncertain if the Millennium turbine would be able to achieve any of its VOC limits if it were operated at a firing temperature similar to that of the 7EA.  For example, the Millennium turbine could not meet its VOC limit at the lower-load (50%) compliance test. Compliance was not be demonstrated until the turbine was at 62% load.   Furthermore, the Millennium permit only required one compliance test.  The Millennium turbine was able to demonstrate compliance with the VOC limits once, but no further VOC testing of the turbine has occurred.  Accordingly, it is unknown as to whether Millennium could consistently achieve the current VOC limits with subsequent and on-going compliance tests, such as required of the West Phoenix 7EA turbine. 

Table 3 of Appendix A is a listing of combined cycle units smaller than 140 MW for which the RBLC indicates the emission limit was specified as LAER.  However, as shown in Table 2, some BACT permitting decisions in the RBLC database have resulted in emissions limits lower than those reported as LAER.  Table 2 includes both LAER and BACT permitting decisions.  Therefore, Table 2 is the most relevant for evaluating RBLC emission limits.  

As shown in Appendix A, and Tables 2 and 3, the RBLC permitted emission limits do not all have the same units.  Therefore, to compare emission limits, the following methods were used to calculate an equivalent emission limit in pounds per million Btu.

1. To estimate the equivalent emission rate in pounds per million Btu for permit limits reported in parts per million:  

	
	E =
	ChKFc (20.9)
	

	
	
	20.9- %O2
	

	
	
	
	
	

	where,
	E =
	
	VOC pollutant emission rate, lb/mmBtu

	
	Ch =
	
	VOC concentration as limit, ppmvd

	
	Fc =
	8,710
	dscf/mmBtu  (Natural Gas)

	
	%O2 =
	15.0
	Oxygen concentration, percent by volume.

	
	K =
	8.13 x 10-8
	lb/dscf-ppm VOC (as ethane)


As an example, 2.0 ppmvd VOC at 15% oxygen, reported as methane, converts to 0.0027 lb/mmBtu.  If 2.0 ppmvd VOC at 15% oxygen is reported as ethane, this value converts to 0.0050 lb/mmBtu instead.  If 2.0 ppmvd VOC at 15% oxygen is reported as propane, this value converts to 0.0073 lb/mmBtu.  The lb/mmBtu values are different because, based on the above equation, K is based on the molecular weight of the compound that the VOC value is being reported as.  Therefore, K for methane is a function of methane’s molecular weight (16 lb/lb-mole), while K for ethane is a function of ethane’s molecular weight (30 lb/lb-mole) and the K for propane is a function of propane’s molecular weight (44 lb/lb-mole).

Source tests are often reported as methane, sometimes as ethane, and sometimes as propane.  However, rarely do the reported RBLC limits specify the mass reporting parameter.  Therefore, the unit conversions for the RBLC data were made as ethane, the midpoint between methane and propane.  Note that this conversion only applies when the RBLC emission limit is in terms of ppmvd
.  

2. To estimate the equivalent emission rate in pounds per million Btu for permit limits reported in pounds per hour and a throughput reported in MW, the unit heat rate was assumed to be 10,000 Btu per kWh.  The megawatt rating was converted to mmBtu/hr with the following formula:  
mmBtu/hr = MW x 10000 Btu/KW-hr x 1000 KW/MW x 1 mmBtu/106 Btu
3. To estimate the equivalent emission rate in pounds per million Btu for permit limits reported in pounds per hour and a throughput reported in mmBtu/hr (or throughput converted to mmBtu/hr as noted above), the equivalent emission rate is calculated as follows:  
lb/mmBtu = lb/hr divided by mmBtu/hr.  
The following Table VI-1 was extracted from Appendix A Table 2 (for combustion turbines) and Appendix A Table 4 (for duct burners) in order to summarize the most stringent permit limits in the RBLC.  The list is shown in ascending order by VOC permit limit in equivalent units of lb/mmBtu.  Review of each unit on this list was conducted starting with the most stringent emission limit.  If the permit limit had not been demonstrated achievable (for example, the unit had not yet been constructed) it was eliminated from further consideration. The most stringent emission limit that has been demonstrated achievable was then used in the next steps. 

Table VI-1

LAER Summary and Justification

	RBLC ID
	FACILITY NAME
	STATE
	REGION
	PERMIT DATE
	PROCESS NAME
	THRUPUT UNITS
	EMISSION LIMIT
	UNITS
	EQUIVALENT LIMIT, lb/mmBtu
	CASE-BY-CASE BASIS
	JUSTIFICATION FOR ELIMINATING FROM FURTHER CONSIDER-ATION

	Combustion Turbine LAER Review

	TX-0351
	WEATHERFORD ELECTRIC GENE
	TX
	6
	03/11/02
	(2) GE7121EA GAS TURBINES, S 3&4
	1079 MMBTU/H
	2.00
	LB/H
	0.0019
	NOT CON-STRUCTED
	Not Constructed

	FL-0078
	KISSIMMEE UTILITY AUTHORITY
	FL
	4
	12/21/99
	TURBINE, NATURAL GAS, UNIT 2
	869 MMBTU/H
	2.00
	LB/H
	0.0023
	BACT-PSD
	Only 1 source test -Not shown to be achieved on a routine basis

	TX-0259
	FREEPORT CONGENERATION FAC
	TX
	6
	06/26/98
	TURBINE/HRSG W/O DUCT BURNER
	84 MW
	2.04
	LB/H
	0.0024
	Other Case-by-Case
	Most Stringent Applicable to CC4

	TX-0321
	CR WING CONGENERATION PLANT
	TX
	6
	10/12/99
	CASE I: TURBINE E-1 FIRING GAS W
	90 MW
	2.20
	LB/H
	0.0024
	Other Case-by-Case
	

	TX-0323
	HIDALGO ENERGY FACILITY
	TX
	6
	12/22/98
	(3) EXIST GAS TURBINES, PHASE I
	90 MW
	2.20
	LB/H
	0.0024
	Other Case-by-Case
	

	IN-0114
	MIRANT SUGAR CREEK LLC
	IN
	5
	07/24/02
	TURBINE, COMBINED CYCLE, NATU
	1491 MMBTU/H
	0.0025
	LB/MMBTU
	0.0025
	BACT-PSD
	

	CA-0950
	VALERO REFINING COMPANY
	CA
	9
	01/11/00
	COMBUSTION TURBINE, COMBINED
	102 MW
	0.0025 (Note 1)
	LB/MMBTU
	0.0025
	LAER
	

	GA-0079
	GEORGIA POWER CO.-JACKSON
	GA
	4
	08/09/99
	TURBINE CT 1-16, NATURAL GAS)
	978 MMBTU/H
	0.0030
	LB/MMBTU
	0.0030
	BACT-PSD
	

	Duct Burner LAER Review

	MN 0054
	MANKATO ENERGY CENTER
	MN
	5
	12/04/03
	DUCT BURNER, 2 EACH
	800 MMBTU/H
	3.40
	PPMVD @ 15%
	0.0085
	NOT OPERATING
	Not Operating

	TX-0390
	EAST REFINERY
	TX
	6
	08/21/02
	HRSG, NO.1 & 2 (2)
	255 MMBTU/H
	2.40
	LB/H
	0.0094
	OTHER
	Most Stringent Applicable

	TX-0414
	ATOFINA PETROCHEMICALS POR
	TX
	6
	04/22/99
	DUCT BURNER (2)
	317 MMBTU/H
	0.0100
	LB/MMBTU
	0.0100
	BACT-PSD
	


Note 1:  The RBLC reported the Valero unit emissions as 2.0 lb/hr.  However, the actual permit specifies 0.002515 lb/mmBtu.  That value was used.

Table VI-1 indicates that the most stringent permitted emission limit for smaller combustion turbines is 0.0024 lb/mmBtu (or 1.8 ppmvd at 15% oxygen), and for the duct burner is 0.0094 lb/mmBtu (or 7.0 ppmvd at 15% oxygen).  If these limits were applied to CC4, the combined (turbine plus duct burner) emission rate would be as follows:  

0.0024 lb/mmBtu x 944.4 mmBtu/hr turbine + 0.0094 lb/mmBtu x 40 mmBtu/hr Duct burner = 2.27 lb/hr turbine + 0.38 lb/hr duct burner = 2.65 lb/hr (2.0 ppmvd @ 15% O2).  

If the 2.65 lb/hr were converted to an overall lb/mmBtu value, it would be:  

2.65 lb/hr divided by (944.4 + 40) mmBtu/hr = 0.0027 lb/mmBtu (2.0 ppmvd @15% O2) combined turbine and duct burner.

As noted, the RBLC information does not indicate whether or not the most stringent emission limits reported were as methane, ethane, or propane.  Since methane tends to be the most common reporting parameter (see discussion following regarding CARB and SCAQMD), it will be assumed that the two most stringent RBLC emission limits are “as methane”.  

SCAQMD and CARB Information

The SCAQMD web site for BACT decisions was examined to determine the emission limits that the SCAQMD had recently permitted for combustion turbines.  (In the SCAQMD, BACT is equivalent to LAER).  Eleven permit decisions were recorded in the BACT database for combustion turbine BACT decisions made from 2001 to 2004.  However, none of the permit decisions were made for the smaller General Electric EA combustion turbines.  The VOC permit limits ranged from 1.0 ppmvd to 2.0 ppmvd, and averaging times from 1-hour to 24-hour.  The limits were established for Westinghouse F and G models, General Electric FA models, one ABB GT-24 model, and one Alstom GTX100 model.  Of the eleven permits, 4 had a permit limit of 1.4 ppmvd (at 15% oxygen), 3 had a permit limit of 1.0 ppmvd, and 4 had a permit limit of 2.0 ppmvd.  The SCAQMD data are all reported “as methane.”  A limit of 1.4 ppmvd converts to 0.0019 lb/mmBtu as methane.  A permit limit of 2.0 ppmvd converts to 0.0027 lb/mmBtu as methane. 

The CARB has published guidance for combustion turbine BACT decisions.  (The CARB BACT decisions are equivalent to LAER).  This guidance suggests a 2.0 ppmvd, 1-hour average emission limit for BACT, equivalent to 0.0027 lb/mmBtu as methane.  The guidance value is based on an uncontrolled emission rate of 4.0 ppmvd and an assumed 50% emission control from a catalytic oxidizer.  However, review of the CARB BACT/LAER database shows that where there was a catalytic oxidizer installed, only 5 to 10% VOC emission reduction was assumed.  

The CARB permit decision database indicated emission limits from 0.6 ppmvd to 18 ppmvd. Only one permitting decision was for a General Electric Frame EA, the SEPCO facility permitted by the Sacramento Air Quality Management District.  The emission limit for the SEPCO facility was reported as 3.7 pounds per hour combined total for the turbine and duct burners.  The SEPCO facility is rated at 920 mmBtu/hr heat input to the turbine and 362.1 mmBtu/hr for the duct burners, a total of 1282.1 mmBtu heat input.  The total emission rate can be converted to 0.0029 lb/mmBtu (2.2 ppmvd) for the turbine plus duct burners (3.7 lb/hr divided by 1282.1 mmBtu = 0.0029 lb/mmBtu).  The emission rate was based on an assumed 5% VOC destruction efficiency in the catalytic oxidizer.  However, the SEPCO facility was not built, so it is not clear whether those emission limits could be achieved.  It is not known if the VOC mass was reported as methane, as ethane, or as propane.  Since the unit was permitted in California, and CARB guidance reports emissions as methane, it is assumed that the SEPCO permitted limit was also “as methane.”

In summary, CARB guidance specifies a BACT limit for the combustion turbine of 2.0 ppmvd, 1-hour average, equivalent to 0.0027 lb/mmBtu as methane.  SCAQMD and CARB permit decisions are consistent with the guidance, although some of the larger, more modern units (General Electric FAs and similar size Westinghouse units) have been permitted at lower emission rates.  Although the SEPCO facility was not built, it was permitted at 0.0029 lb/mmBtu (probably as methane) for the total of combustion turbine and duct burner.  It appears that the RBLC data are at least as stringent, if not more stringent than the CARB and SCAQMD permitting decisions.  

Unit CC4 Source Emission Tests

Tables VI-2 (without duct burners) and VI-3 (with duct burners) show the source test results for VOC from CC4 at high load.  (Only high load results were evaluated since the annual source test requirements in the permit are for high load).  The source test results show a wide variability (0.0001 to 0.0019 lb/mmBtu as methane) among the individual 1-hour runs for the turbine without duct burners.  Table VI-2 shows that the current permit limit of 0.00133 lb/mmBtu cannot be reliably met.  For the turbine-only, the average of the 13 runs is 0.0009 lb/mmBtu (0.7 ppmvd at 15% oxygen), with a standard deviation of 0.0006 lb/mmBtu (0.5 ppmvd).  Based on these data, a 1-hour limit of 0.0021 lb/mmBtu or 1.6 ppmvd at 15% oxygen (i.e., 0.009 + 2 standard deviations) will be achieved 95% of the time, and a 1-hour limit of 0.0027 lb/mmBtu or 2.0 ppmvd at 15% oxygen will be achieved 99.7% of the time (i.e., 0.009 + 3 standard deviations).  

Table VI-3 shows the results with both the combustion turbine and duct burners at full load.  The average of the nine 1-hour runs is 0.0014 lb/mmBtu (1.1 ppmvd at 15% oxygen), with a standard deviation of 0.0004 lb/mmBtu (0.3 ppmvd at 15% oxygen).  Based on these data, a 1-hour limit of 0.0022 (1.6 ppmvd at 15% oxygen) would be achieved 95% of the time, and a limit of 0.0026 (1.9 ppmvd at 15% oxygen) would be achieved 99.7% of the time.  It is not too surprising that the source test data indicate that emissions with duct burners are about the same as without duct burners.  This is due to the fact that the heat input of the turbine alone is 944.4 mmBtu/hr and the duct burners add only 40 mmBtu/hr to the total heat input (only about 4% of the total).  Therefore, the duct burner contribution to the total emissions is relatively small. 

Table VI-2 - Normal Operation (Hi Load) Without Duct Burners

	 
	 
	RUN NUMBER
	 
	 

	TEST DATE
	POLLUTANT
	1
	2
	3
	4
	AVERAGE
	LIMIT

	August 2001
	VOC (lb/hr)
	2.50
	0.64
	0.32
	0.34
	0.95
	1.26

	 
	VOC (lb/mmBtu)

as propane
	0.0027
	0.0007
	0.0004
	0.0004
	0.0011
	0.00133

	
	VOC (lb/mmBtu)

as methane
	0.0010
	0.0003
	0.0001
	0.0001
	0.0004
	0.00133

	
	VOC (ppmvd @ 15% O2)
	0.75
	0.22
	0.07
	0.07
	0.30
	

	 
	 
	 
	 
	 
	 
	 
	 

	October 2001
	VOC (lb/hr)
	1.70
	0.80
	0.27
	 
	0.92
	1.26

	 
	VOC (lb/mmBtu)

as methane
	0.0019
	0.0009
	0.0003
	 
	0.0010
	0.00133

	
	VOC (ppmvd @ 15% O2)
	1.42
	0.67
	0.22
	
	0.75
	

	 
	 
	 
	 
	 
	 
	 
	 

	August 2004
	VOC (lb/hr)
	1.29
	1.53
	1.33
	 
	1.38
	1.26

	 
	VOC (lb/mmBtu)

as methane
	0.0014
	0.0017
	0.0015
	 
	0.0015
	0.00133

	
	VOC (ppmvd @ 15% O2)
	1.05
	1.27
	1.12
	
	1.12
	

	 
	 
	 
	 
	 
	 
	 
	 

	September 2004
	VOC (lb/hr)
	0.49
	0.49
	0.55
	 
	0.51
	1.26

	
	VOC (lb/mmBtu)

as methane
	0.0006
	0.0006
	0.0007
	 
	0.0006
	0.00133

	 
	VOC (ppmvd @ 15% O2)
	0.45
	0.45
	0.52
	
	0.45
	


   Table VI-3 - Normal Operation (Hi Load) With Duct Burners
	 
	 
	RUN NUMBER
	 
	 

	TEST DATE
	POLLUTANT
	1
	2
	3
	AVERAGE
	LIMIT

	October 2001
	VOC (lb/hr)
	0.92
	1.12
	1.31
	1.12
	1.54

	 
	VOC (lb/mmBtu) as methane
	0.0010
	0.0012
	0.0015
	0.0013
	0.00156

	
	VOC (ppmvd @ 15% O2)
	0.75
	0.90
	1.12
	0.97
	

	 
	 
	 
	 
	 
	 
	 

	June 2003
	VOC (lb/hr)
	1.39
	0.59
	1.52
	1.17
	1.54

	 
	VOC (lb/mmBtu) as methane
	0.0014
	0.0007
	0.0017
	0.0013
	0.00156

	 
	VOC (ppmvd @ 15% O2)
	1.05
	0.52 
	1.27 
	0.97
	 

	
	
	
	
	
	
	

	September 2005*
	VOC (lb/hr)
	1.53
	1.23
	1.41
	1.39
	1.54

	
	VOC (lb/mmBtu) as methane
	0.0017
	0.0016
	0.0018
	0.0017
	0.00156

	 
	VOC (ppmvd @ 15% O2)
	1.27
	1.20
	1.35
	1.27
	


* Method 18 methane concentrations were subtracted from these numbers resulting in emission rates at or near zero.

Selection of LAER Emission Limits

The above analysis leads to the conclusion that LAER for CC4 VOC should be established at 0.0024 lb/mmBtu (1.8 ppmvd at 15% oxygen) without duct burners, and 0.0027 lb/mmBtu (2.0 ppmvd at 15% oxygen) with duct burners, reported as methane, rolling 3-hour average, to be confirmed through annual source emission testing using Method 25A.  These values are based on the RBLC data; and are supported by the CARB BACT/LAER database, SCAQMD permitting decisions, and source test data for CC4 over the last 4 years as follows:  

1. The RBLC most stringent emission limits for units the size of CC4 are 0.0024 lb/mmBtu (1.8 ppmvd at 15% oxygen) for turbines alone, and 0.0094 lb/mmBtu (7.0 ppmvd at 15% oxygen) for duct burners alone.  Applying these limits to CC4 results in the following emission rates:  

0.0024 lb/mmBtu x 944.4 mmBtu/hr turbine + 0.0094 lb/mmBtu x 40 mmBtu/hr Duct burner = 2.27 lb/hr turbine + 0.38 lb/hr duct burner = 2.65 lb/hr (2.0 ppmvd at 15% oxygen).  


If the 2.65 lb/hr were converted to an overall lb/mmBtu value, it would be:  

2.65 lb/hr divided by (944.4 + 40) mmBtu/hr = 0.0027 lb/mmBtu combined turbine and duct burner (2.0 ppmvd at 15% oxygen).
2. The revised CC4 limit for the turbine alone (0.0024 lb/mmBtu or 1.8 ppmvd at 15% oxygen) is less than the CARB guidance (0.0027 lb/mmBtu as methane or 2.0 ppmvd at 15% oxygen, 1-hour average).  Although there are some units permitted by SCAQMD with values less than the revised CC4 limits, those units were of the FA model and much larger than (and thus not representative of) the smaller CC4 EA model. 

3. The revised CC4 limit for the turbine and duct burner combined is less than the SEPCO permitted value of 0.0029 lb/mmBtu (2.2 ppmvd at 15% oxygen) for a General Electric EA model unit.  

4. The revised CC4 limits are within the 95% to 99.7% confidence level of actual test data from CC4, thus indicating that the revised CC4 limits are likely achievable at CC4.  

5. A 3-hour average is used for the revised CC4 emission limits since the actual source test data indicate a significant hour to hour variation (a factor of 10 variability in three 1-hour runs taken consecutively).  

6. The emission limits are specified “as methane” to be consistent with the majority of source test results and the CARB and SCAQMD permit limits.  

7. Method 25A is specified as the applicable source test method for VOC since it has been demonstrated that Method 25 is not reliable below about 50 ppmvd (per CARB BACT guidance).  Method 25A is consistent with the CARB guidance.

VII.
BACT

A BACT review is not applicable for this permit revision since only short-term VOC emission limits are affected and since the facility is located in an area designated as non-attainment for ozone (i.e. LAER is applicable instead of BACT for VOCs).

VIII.
AIR QUALITY IMPACTS

The proposed permit revision only affects the short-term VOC emission rate from CC4.  Based on EPA and MCAQD guidance and previous determinations, a separate air quality impact analysis is not considered necessary for this revision to VOC emission rates, as further discussed below.

A) 
Potential Ozone Impacts
The MCAQD and USEPA Region 9 approved modeling protocol for the 1999 West Phoenix Expansion project discussed why modeling analyses were not required for VOC emission increases even though VOC is an ozone precursor.  This is because it is known that regional ozone concentrations are not significantly affected by emissions from an individual source, especially when the emissions are less 2.7 pounds per hour (less than 65 pounds per day).  Also, when unit CC4 was originally permitted as part of the West Phoenix expansion, the potential annual VOC emission increases were offset by a greater level of emission decreases (an offset ratio of 1.2:1) in the allowable offset area (defined as the nonattainment area).  .  Therefore, no air modeling analyses for VOC/ozone were required in the original permit application.  Since this permit revision does not change the annual emissions nor the offset requirements already achieved, there is no basis for ozone impact modeling associated with this revision.  

The USEPA Emission Offset Interpretative Ruling, codified at 40 CFR Part 51 Appendix S, and the USEPA Emissions Trading Policy Statement, published at 51 FR 43829, December 4, 1986, describes the federal modeling requirements for nonattainment air quality impact analyses.  For the nonattainment pollutants PM10, SO2, and CO, an air quality modeling analysis is typically required.  However, according to this USEPA guidance, offsets for VOC and NOX may be obtained anywhere within the nonattainment area in the broad vicinity of the proposed new source, and modeling is not required.  This is because area-wide ozone and NOX concentrations are not as dependent on specific individual sources and locations.  

The USEPA Guidelines for Air Quality Modeling also briefly discuss VOC/ozone modeling in Section 5.2.1.  EPA states that simulation of ozone formation and transport is a highly complex and resource intensive exercise, not typically applied to assess the impact of an individual source on regional ozone concentrations.  There are no standard USEPA approaches for an individual source ozone modeling analysis.

Accordingly in light of the above, no ozone impact modeling is required.  

B)
Potential Hazardous Air Pollutant Ambient Impacts

Since the VOC emissions contain some hazardous air pollutant (HAP) compounds, a review of the original Arizona Ambient Air Quality Guideline (AAAQG) analysis was conducted to evaluate whether the revised short term emissions would affect the original conclusions regarding AAAQG impacts from the West Phoenix facility.  This review was limited to evaluating the original AAAQG impact analysis submitted with the original 1999 application for the West Phoenix expansion, including the addition of CC4. and for which the current permit was issued.  Only VOC compounds were evaluated.  Since the revised emission increase is only for short term VOCs, annual AAAQG impacts and metal AAAQG impacts are unaffected.  Table VIII-1 shows the initial AAAQG analysis results from the 1999 permit application.  That analysis indicated that the short-term emission levels would have minimal off-site concentrations as compared with the AAAQG values (1-hr formaldehyde had the highest impact of 8.5% of the 1-hr AAAQG).  

The original analysis was conducted in a conservative fashion by assuming the total facility emissions from the modified sources (including CC4 and CC5) are released from a single stack having the worst-case stack parameters, thus resulting in maximum hypothetical off-site concentrations.    Based on this single stack approach, the modelled concentrations will increase linearly with emissions and can therefore be factored by multiplying the ratio of revised emission rates over the previous emission rates to obtain updated results.  The analysis indicates that the combined HAP source emission rates would have to increase by a factor of more than ten (11.8) to exceed the AAAQG value for formaldehyde (the leading indicator).  

The proposed increase in short term VOC emission rates for CC4 is 1.11 lb/hr (2.65 lb/hr - 1.54 lb/hr = 1.11 lb/hr).  The sum of the originally permitted maximum short-term VOC emission rates for CC4 and CC5 combined is 6.92 lb/hr.  Therefore, the revised emission limit will increase the combined CC4 and CC5 emissions by a factor of only 1.16 ([6.92 lb/hr + 1.11 lb/hr]/6.92 lb/hr = 1.16).  Therefore, the revised emission increase will still result in off-site impacts well below AAAQG values, with formaldehyde having an estimated impact increasing from 8.5% to 9.9% of the 1-hr AAAQG value.

Table VIII-1
Modeling Results for affected AAAQG compounds

	
	Original Modeled Ambient
	Factored Ambient
	AAAQG

	AAAQG Compound
	Concentration (ug/m3)
	Concentration (ug/m3)
	(ug/m3)

	
	1-Hour
	24-Hour
	1-Hour
	24-Hour
	1-Hour
	24-Hour

	Acetaldehyde (1)
	1.0
	0.28
	1.2
	0.32
	2300
	1400

	Acrolein (1)
	0.4
	0.10
	0.5
	0.1
	6.7
	2

	Benzene (1)
	0.2
	0.05
	0.2
	0.06
	630
	51

	Formaldehyde (1)
	1.7
	0.45
	2.0
	0.52
	20
	12

	Naphthalene (1)
	0.0
	0.01
	0.0
	0.01
	630
	400

	Toluene (1)
	1.1
	0.29
	1.3
	0.34
	4700
	3000

	Xylene (1)
	0.4
	0.10
	0.5
	0.1
	5500
	3500


IX.
ADDITIONAL IMPACT ANALYSIS

The permit revision is not major modification under MCAPCR Rule 240, and thus the requirements for an additional air quality impact analysis pursuant to Rule 240 Section 508 do not apply.  Nevertheless, the proposed permit revision does not change the impact analysis previously conducted with respect to growth, visibility, soils, vegetation, and endangered species.  

X.  
REGULATORY STREAMLINING

The proposed significant permit revision will not affect the applicable regulations, including SIP and NSPS requirements, for which the most stringent conditions are already contained in the permit.  The permit file contains a discussion of each of the applicable requirements and how the requirements have been streamlined to assure conformance with the most stringent requirement.   

XI.
CONCLUSION
Based on the information supplied by Arizona Public Service, and on the analyses conducted by the Maricopa County Air Quality Department, MCAQD has concluded that the current permitted VOC limits are not achievable on a routine basis and should be revised for Unit CC4 as follows:

Without duct burner:  2.27 lb/hr (0.0024 lb/mmBtu as methane), rolling 3-hour average

With duct burner:  2.65 lb/hr (0.0027 lb/mmBtu as methane), rolling 3-hour average

The revised permit limits will be in terms of a mass emission rate (lb/hr and lb/mmBtu).  However, for reference, the 0.0024 lb/mmBtu as methane limit for the turbine alone is equivalent to 1.8 ppmvd at 15% oxygen.  The 0.0027 lb/mmBtu as methane limit for the turbine and duct burners combined is 2.0 ppmvd at 15% oxygen.  

This increase will not affect the SIP goals for ozone attainment (i.e., reasonable further progress) since there is no change to annual emissions and emission offsets were already obtained for Unit CC4 at a ratio of 1.2:1.  Therefore, MCAQD intends to issue a revised permit to Arizona Public Service. 

Technical Summary

Minor Modification 6-19-03-01 

West Phoenix Power Plant Title V Permit V95-006


__________________________________________________________________
I.
APPLICANT
Arizona Public Service Company

PO Box 53933, Mail Station 4120

Phoenix, AZ 85072-3933

II.
PROJECT LOCATION
The West Phoenix Power Plant is located at 4606 W Hadley, Phoenix, AZ, which lies within Maricopa County. The Section/Township/Range of the site are Section 9/Township 1N/ Range 2E.The plant is operated by the Arizona Public Service Company (APS). The plant base elevation is approximately 1,050 feet above mean sea level.

III.
FACILITY DESCRIPTION
The West Phoenix Power Plant has been in operation since 1930.  The emission units at the facility consist of two 55 MW simple cycle combustion turbines (CT1&2), three 85 MW combined cycle units (CC1-3), one 130 MW combined cycle unit (CC4), one 530 MW combined cycle unit (CC5) (currently under construction), a 48.1 mmBtu/hr auxiliary boiler, three steam generating units, and supporting cooling towers.

A significant modification (S99-023) was issued on 06/30/00, and involved installation of new units CC4 and CC5, and installation of an SCR NOx control system on unit CC3. This significant modification has been incorporated into the Title V permit. 

Most power generating units at the West Phoenix facility use only natural gas, however CC3 has the capability to burn diesel fuel oil. The permit conditions specify that fuel oil is only to be burned in emergency situations, and even in such situations the annual fuel oil limit is 500,000 gallons.  

IV.
MINOR MODIFICATION DESCRIPTION
The purpose of the minor modification is to add an auxiliary boiler, which was previously being used temporarily, as permanent equipment to this facility.  This boiler is necessary for processing wastewater during periods when the CC5 unit is not operating. 

Emissions from this boiler will be quantified and accounted for under the total annual emissions limit for units CC3, CC4 and CC5.  These emissions have been accounted for in the netting analysis that was performed for this facility's expansion project permit (Significant Modification S99-023.  The NOx potential to emit is less than 1 tpy, and no independent netting analysis is required pursuant to Rule 210 §307.2.
Voluntary emission limits for the boiler have been established at 13 ppmvd NOx and 50 ppmvd CO per manufacturer guarantee.  To monitor for compliance, the Permittee is required to conduct opacity monitoring and annual tune-ups.  Records of such tune-ups as well as fuel usage, hours of operation and emission calculations are required.

This minor modification also included a request by the Permittee to revise the required PM10 Testing Methods to allow for flexibility.  The permit currently requires to test using EPA Method 5, and if requested by the Control Officer, EPA Method 202.  The Permittee requests that additional options be listed.  The permit has been revised to add Method 201A as an alternative and to give the Permittee the flexibility to use other EPA Methods if approved by the Control Officer.
Technical Summary

Minor Modification 6-27-02-01 

West Phoenix Power Plant Title V Permit V95-006


__________________________________________________________________
I.
APPLICANT
Arizona Public Service Company

PO Box 53933, Mail Station 4120

Phoenix, AZ 85072-3933

II.
PROJECT LOCATION
The West Phoenix Power Plant is located at 4606 W Hadley, Phoenix, AZ, which lies within Maricopa County. The Section/Township/Range of the site are Section 9/Township 1N/ Range 2E.The plant is operated by the Arizona Public Service Company (APS). The plant base elevation is approximately 1,050 feet above mean sea level.

III.
FACILITY DESCRIPTION
The West Phoenix Power Plant has been in operation since 1930.  The emission units at the facility consist of two 55 MW simple cycle combustion turbines (CT1&2), three 85 MW combined cycle units (CC1-3), one 130 MW combined cycle unit (CC4), one 530 MW combined cycle unit (CC5) (currently under construction), a 48.1 mmBtu/hr auxiliary boiler, three steam generating units, and supporting cooling towers.

A significant modification (S99-023) was issued on 06/30/00, and involved installation of new units CC4 and CC5, and installation of an SCR NOx control system on unit CC3. This significant modification has been incorporated into the Title V permit. 

Most power generating units at the West Phoenix facility use only natural gas, however CC3 has the capability to burn diesel fuel oil. The permit conditions specify that fuel oil is only to be burned in emergency situations, and even in such situations the annual fuel oil limit is 500,000 gallons.  

IV.
MINOR MODIFICATION DESCRIPTION
The purpose of the minor modification is to correct information previously submitted for significant revision S99-023 and to revise testing requirements on unit CC3 while combusting fuel oil. The first part of the modification suggests correcting the heat input rate capacity of CC3, increasing the short-term CO emission rate for CC3 while combusting natural gas, and increasing startup and shutdown rates for SO2 for CC4 and CC5. The dispersion modeling that was done for the original permit application conservatively assumed fuel oil burning, however, fuel burning has been prohibited at the facility. Only natural gas will be used as a fuel at the facility. Therefore, the emission rate increases which are proposed in this minor modification will most likely not result in an exceedance of any National Ambient Air Quality Standard, since the modeling used higher emission rates based on fuel oil burning. 
A past actual to future potential test for this permit revision does not result in a net emission increase, since according to EPA's definition of actual emissions (40 CFR §52.21(b)(21)(iv)) for facilities with no past actuals, the past actual emissions equal the potential to emit.  The potential to emit at this facility is their annual limit which will not be changed through this revision. 

The second part of the modification suggests revising the testing requirements for testing unit CC3 such that testing for oil burning will only be required when the unit actually burns oil. The facility is only permitted to burn oil in emergency situations. Making this revision will require testing only when CC3 actually burns fuel oil and therefore, will minimize the amount of time that fuel oil is burned at the facility since a separate oil burning episode will not be required for testing.
Ambient Air Quality Impact Report 

West Phoenix Power Plant Expansion Project
Significant Permit Modification #S99-023

June 15, 2000

__________________________________________________________________
I.
APPLICANT
Arizona Public Service Company

PO Box 53933, Mail Station 4120

Phoenix, AZ 85072-3933

II.
PROJECT LOCATION
The West Phoenix Power Plant is located at 4606 W Hadley, Phoenix, AZ, which lies within Maricopa County. The Section/Township/Range of the site are Section 9/Township 1N/ Range 2E.The plant is operated by the Arizona Public Service Company (APS). The plant base elevation is approximately 1,050 feet above mean sea level.

With respect to the National Ambient Air Quality Standards (NAAQS), this location is designated as serious nonattainment for PM10, CO, and ozone (since the 182(f) waiver is not recognized in Maricopa County for New Source Review purposes, the precursor pollutants NOx and VOC are regulated for NAAQS purposes). The location is designated as attainment/unclassified for SO2, NO2, TSP, and lead.  The project site is under the jurisdiction of the Maricopa County Environmental Services Department (MCESD).  

III.
PROJECT DESCRIPTION
APS Company filed an Air Quality Permit Application for the West Phoenix Power Plant expansion project (West Phoenix Expansion) pursuant to Maricopa County Rule 210, Section 406 and Rule 240. This application covers both Prevention of Significant Deterioration (PSD) and Nonattainment New Source Review (NNSR) requirements for this project.

The West Phoenix Expansion Project includes the addition of two new combined cycle natural-gas-fired energy generation units, designated CC4 and CC5, and the modification of the existing CC3 unit. The project will also include the construction of two new cooling towers (one each for CC4 and CC5). 

The new CC4 unit consists of an 80 MW General Electric Frame 7EA combustion turbine (CT), a heat recovery steam generator (HRSG) to generate steam using the hot exhaust gases from the CT, which will generate electrical power using a condensing steam turbine generator (CTSG). The HRSG will be equipped with duct burners to provide additional steam as needed. An oxidation catalyst with estimated control efficiencies of 30% for VOC and 90% for CO will be installed upstream of the HRSG.

CC5 will consist of twin Siemens Westinghouse Model 501F CTs, each with an associated HRSG, and a single CSTG. Each HRSG will be equipped with duct burners for power augmentation and to provide additional steam as needed. An oxidation catalyst with estimated control efficiencies of 30% for VOC and 90% for CO will be installed upstream of the HRSGs.

The existing CC3 unit will have a NOx pollution control device installed to generate actual emission reductions to “net out” the NOx emission increases from CC4 and CC5. The existing CC3 consists of a 57 MW General Electric Frame 7C CT and an HRSG without duct burners that drives a CSTG. The pollution control device will be a selective catalytic reduction (SCR) system to reduce NOx using injected ammonia.

IV.
EMISSIONS FROM THE PROJECT
Table 1 displays the estimated potential to emit with pollution controls for the new and modified combined cycle units for the proposed project.  Emissions from the combined cycle units for all criteria pollutants, except PM10 emissions from CC5, were calculated based on manufacturer’s estimates. Emissions of PM10 from CC5 are based on stack test data from a similar source (Calpine Corporation’s Pasadena, TX power plant) from tests conducted in the fall of 1999. 
Table 1

Estimated Maximum Potential to Emit Criteria Pollutants 

From each combined cycle source, after controls
	Pollutant
	Estimated Emissions

	
	CC3
	CC4
	CC5
	Project

	
	Lb/hr
	Lb/hr
	Lb/hr
	TPY

	NOx
	28.0
	 31.0
	48.5
	405.1

	CO
	2.3
	5.2
	21.9
	184.2

	PM/PM10
	5.0
	5.4
	21.4
	108.3

	SO2
	0.47
	0.57
	2.63
	16.3

	VOC
	3.75
	1.54
	10.75
	 56.1


Hourly emission rates shown in Table 1 do not include startup/shutdown emissions. CC3 emission rates are for normal operation on natural gas. CC4 emission rates are for normal operations with duct burners on. CC5 emission rates are for normal operations using duct burners and power augmentation. Annual emission rates include startup/shutdown emissions, and include oil firing for CC3. Emission rates for CC5 include both turbines.

Emissions from the ancillary equipment at the facility - the emergency generator, diesel fire pump, and existing cooling tower - will not change as a result of the plant expansion. 

Table 2 displays the estimated potential to emit for the two new cooling towers. Particulate emissions from the cooling towers were calculated by mass balance, including the water flow rate, estimated solids content, and cooling tower drift from manufacturer’s estimates.

Table 2

Estimated Maximum Potential to Emit Criteria Pollutants 

From each new cooling tower, after controls
	Source
	PM Emissions
	PM10 Emissions

	
	Lb/Hr
	TPY
	Lb/Hr
	TPY

	CC4 Tower
	0.456
	1.4
	0.228
	0.7

	CC5 Tower
	1.58
	6.26
	0.79
	3.13


V.
APPLICABILITY OF NONATTAINMENT NEW SOURCE REVIEW

Because the West Phoenix Power Plant is located in a serious nonattainment area for ozone, CO, and PM10, a NNSR applicability analysis is required for CO, PM10, VOC, and NOx. NNSR requirements are codified in Maricopa County Rule 240.

NNSR requirements apply for any pollutant for which a significant net emission increase has occurred during the contemporaneous period, defined as the period from five years before the start of construction to the date that the increase occurs. The anticipated starting date of construction for the project is April 2000, and the operation start date is anticipated to be July 2001. Therefore, the contemporaneous period is defined as April 1995 to July 2001.

The occurrence of a significant net emission increase is determined through a “netting analysis,” conducted by summing the increases from the project itself with all the creditable increases and decreases of the pollutant during the contemporaneous period.

As set forth in Maricopa Rule 240, Section 307, special requirements apply to sources of VOC and NOx in severe ozone nonattainment areas. The significance level for NOx and VOC is reduced to 25 TPY. Also, the contemporaneous period for considering increases of VOC and NOx  is the prior five calendar years, including the year in which the increase is proposed. This does not impact the current project because no creditable increases have occurred in the period since 1995. Finally, creditable emission decreases are not considered if they are not simultaneous with the proposed modification.

The significance threshold for CO in a serious nonattainment area is 50 TPY, unless stationary sources are not a significant contributor to nonattainment status. This is the case in Maricopa County. Therefore, the significance threshold for CO is 100 TPY. The significance threshold for PM10 is 15 TPY.

The netting analysis for the West Phoenix Expansion Project is presented in Table 3.

Table 3

NNSR Netting Analysis
(All Emissions in Tons/Year)

	Source
	NOx
	CO
	PM10
	VOC

	CC3 Baseline
	380.2 
	84.8 
	8.3
	11.1 

	Total Allowable Emissions
	405.1
	184.2
	108.3
	56.1

	Net Emission Increase
	24.9
	99.4
	100
	45.0

	Significance Threshold
	25
	100
	15
	25

	Significant Increase?
	N
	N
	Y
	Y


The proposed project will cause significant net emission increases for PM10 and VOC, triggering the NNSR for LAER and offsets specified in Maricopa Rule 240.


VI.
LOWEST ACHIEVABLE EMISSION RATE ANALYSIS

Maricopa County Rule 240 requires sources of significant net emission increases for criteria pollutants in nonattainment areas to demonstrate LAER control technology. Rule 240, Section 209.2 defines LAER as “The most stringent emissions limitation which is achieved in practice by [the subject] class or category of stationary source.” As concluded in Section V., this project triggers LAER requirements for CC4 and CC5 for PM10 emitted by the cooling towers, combustion turbines and duct burners, and for VOC emitted by the combustion turbines and duct burners. 

A. VOC 

Based on information available in EPA’s RACT/BACT/LAER Clearinghouse database (RBLC), knowledge of the process, and accounting for technology transfer from other combustion sources, the applicant identified three VOC control methods:

· Thermal oxidation

· Catalytic oxidation

· Good combustion design and operation

An oxidation catalyst, combined with good combustion design and operation, represents LAER control technology for this project. The emission limits are based on heat input (HHV), as follows:

CC4 Combustion Turbine: 0.0013 lb/MMBtu

CC5 Combustion Turbine: 0.0018 lb/MMBtu

Duct Burners (both sources): 0.007 lb/MMBtu

B. PM10 – Combustion Equipment 

Based on information available in EPA’s RACT/BACT/LAER Clearinghouse database (RBLC), knowledge of the process, and accounting for technology transfer from other combustion sources, APS identified the following PM10 control technologies:

· Add-on controls, such as electrostatic precipitators, baghouses, scrubbers, etc.

· Combustion Turbine inlet air evaporative coolers

· Use of clean fuels such as natural gas and distillate fuel oil

· Combustion controls and practices designed to minimize soot production

Natural gas firing and combustion controls represent LAER for this project. The emission limits are based on heat input (HHV), as follows:

CC4 Combustion Turbine: 0.0053 lb/MMBtu

CC5 Combustion Turbines: 0.0069 lb/MMBtu

CC4 Combustion Turbine and Duct Burners: 0.0055 lb/MMBtu

CC5 Combustion Turbines and Duct Burners: 0.0073 lb/MMBtu

C. PM10 – Cooling Towers 

A review of the RBLC database revealed that all listed cooling towers used a liquid drift eliminator to control PM and PM10 emissions. The drift rate for this project of 0.0005% is below the lowest rate listed in the database. This drift rate represents PM10 LAER for the cooling towers.
VII.
APPLICABILITY OF PREVENTION OF SIGNIFICANT DETERIORATION REQUIREMENTS

Maricopa County codifies its PSD requirements in Maricopa Rule 240. The PSD program is applicable for emissions of pollutants for which the local area is attaining the National Ambient Air Quality Standards (NAAQS) codified [40 CFR Part 52.21]. PSD is intended to prevent degradation of air quality through the implementation of Best Available Control Technology (BACT) and compliance with maximum allowable ambient air quality increases (the PSD Increment). The portion of Maricopa County where the West Phoenix Power Plant is located is unclassified or is classified as attainment for SO2, NO2, PM, and lead. 

Under PSD regulations, a significant net emissions increase is defined as a net increase in emissions greater than the threshold prescribed for any pollutant subject to the regulation. The significant thresholds prescribed by the PSD regulations for the subject pollutants, along with the West Phoenix Expansion Project potential to emit, are listed below:

Table 4

PSD Net Emission Increases
(All Emissions in Tons/Year)

	Source
	NO2
	SO2
	PM

	CC3 Baseline
	380.2 
	3.4 
	8.3

	Total Allowable Emissions
	405.1
	16.3 
	108.3

	Net Emission Increase
	24.9
	12.9
	100

	Significance Threshold
	40
	40
	25

	Significant Increase?
	N
	N
	Y


The net emission increases caused by this project are below the significant emission thresholds for all PSD pollutants except PM. Therefore, the PSD requirements only apply to PM.

VIII.
BEST AVAILABLE CONTROL TECHNOLOGY
PSD regulations require a Best Available Control Technology (BACT) determination for each pollutant subject to PSD review.  The only pollutant requiring BACT control under PSD requirements is PM. However, Lowest Achievable Emission Rate (LAER) control technology is required for the related pollutant PM10 by NNSR provisions (See Section VI). Since LAER emissions control will represent at least the same level of control as BACT, the project meets the PM BACT requirements by implementing the more stringent PM10 LAER requirements..

In addition to Federal PSD requirements, Maricopa County Rule 241 requires BACT control technology to be applied to new sources and modified sources which emit criteria pollutants above specified thresholds, but which are not subject to Rule 240. Table 5 presents the emission increase for each pollutant not subject to the NNSR or PSD requirements, and the applicable emission thresholds. The pounds/day values are exclusive of startups and shutdowns. 
Table 5

NNSR Net Emission Increases
Rule 241 Applicability
	Source
	NOx
	SO2
	CO

	Units
	TPY
	Lb/Day
	TPY
	Lb/Day
	TPY
	Lb/Day

	CC3 Modification
	Agg.
	(4865)
	Agg.
	0
	Agg.
	0

	CC4
	Agg.
	744
	Agg.
	13.7
	Agg.
	124.8

	CC5
	Agg.
	974.4
	Agg.
	52.1
	Agg.
	974.4

	Existing Cooling Tower Modification
	0
	0
	0
	0
	0
	0

	CC4 Cooling Tower
	0
	0
	0
	0
	0
	0

	CC5 Cooling Tower
	0
	0
	0
	0
	0
	0

	Total Emission Change
	24.9
	(3147)
	12.9
	65.8
	99.4
	1099.2

	Rule 241 Threshold
	25
	150
	25
	150
	100
	550

	Rule 241 Applicable?
	N
	Y
	Y


Note: “Agg.” indicates that the tons/year increase for the project is a single aggregate cap for the entire project.

The emission increase of SO2 and CO caused by the project exceed the Rule 241 threshold. Therefore, BACT control technology is required. 

For SO2 emissions, BACT requirements will be satisfied as follows:

· For natural gas combustion, through the use of pipeline-quality natural gas. 

· For fuel oil consumption in CC3, through the use of low-sulfur fuel oil with a maximum allowable sulfur content of 0.05% by weight,  minimum  HHV of   133,333 Btu/gal, and a minimum API Gravity of 30.
For CO emissions from CC4 and CC5, the applicant identified two technology alternatives for CO control: good combustion design/control and use of an oxidation catalyst.  Good combustion design limits the formation of CO in the combustion process by maximizing the oxidation of the fuel carbon to CO2.  Oxidation catalysts are typically a precious metal catalyst bed located in the back section of the HRSG.

The use of an oxidation catalyst represents BACT for the control of CO emissions.  The proposed CO control level will be 6 ppmvd  @ 15 percent O2, based on a 3-hour average, whenever the turbine is operating at loads above 60% of rated capacity.  

V. EMISSION OFFSETS

Rule 240, Section 306 of Maricopa County’s regulations specify the requirements for actual emission reductions that can be used as emission offsets for stationary sources.  Emission offsets are required for a project whose net emissions increase triggers the County’s offset thresholds.  Table 6 presents APS’s West Phoenix Expansion Project offset requirements.  

Table 6

Offset Requirements

	Pollutant
	Project Emissions Increase
	Offset Trigger
	Offset Ratio
	Offsets Required

	NOx
	24.9 TPY
	25 Tons
	1.2
	None

	VOC
	 45.0 TPY
	25 Tons
	1.2
	54.0 Tons

	PM10
	100 TPY
	15 Tons
	1.5
	150 Tons

	CO
	99.4 TPY
	100 Tons
	N/A
	None

	SO2
	12.9 TPY
	N/A
	N/A
	N/A


Offsets are required for VOC and PM10.  The applicant is voluntarily increasing the quantity of PM10 offsets to be obtained from the required 150 tons to 162.5. These offsets must be in place prior to the start of operations.

The following presents a summary of the VOC and PM10 Emission Offset Plan.  

A)
VOC Emission Offsets

The applicant will offset the VOC project emissions increase by purchasing emission reduction credits (ERCs) from Penn Racquet Sports, Inc. (PRS) of Phoenix, AZ. PRS and APS entered into a memorandum of understanding on February 10, 2000 for an option to transfer 54 to 60 tons/year of VOC ERCs. PRS generated the ERCs as a result of improvements made to its VOC capture and control system since 1995.  The ERCs meet the requirements of being real, quantifiable, permanent, Federally enforceable, and surplus as follows:

1. Real and Quantifiable:  PRS generated the ERCs by improving its VOC capture and control efficiency. During the baseline period of 1993 and 1994, PRS emitted approximately 202 tons/year of VOC, with approximately 78% control efficiency. These values were demonstrated by PRS’ purchasing and production records. The new VOC emission limit is 120 tons/year. 

2. Permanent and Federally Enforceable: PRS submitted an application for a minor modification of its Title V Operating Permit to limit total VOC emissions to 120 tons/year. MCESD staff reviewed this request and recommends approval of the request. MCESD issued a public notice of the County’s intent to approve this request. The request to modify the PRS permit must be approved and the PRS permit modified before issuance of the APS permit. The Maricopa County Title V program is part of the State SIP and is Federally enforceable.

3. Surplus: ERCs are limited to emission reductions over and above the 81% control efficiency required by Maricopa County Rule 334. PRS adjusted the ERCs to discount the emission reductions required by the Rule.

B)
PM10 Emission Offsets 

APS will offset the PM10 project emissions increase by paving selected unpaved roads within the nonattainment area. 

By paving unpaved roads, the amount of PM10 produced by vehicles traveling on these roads will be reduced.  APS has secured agreements with two jurisdictions that lie within the PM10 nonattainment boundary in Maricopa County.  The select roads are under the jurisdiction of the City of Goodyear (CoG) and of the Maricopa County Department of Transportation (MCDOT).  APS has entered into a Memorandum of Understanding (MOU) with both entities.  

MCDOT and CoG have identified road segments to be paved within their jurisdictions. The emission reductions will be estimated using the Maricopa Association of Governments (MAG) Measure 22a. Based on a preliminary estimate of PM10 reductions of 16.8 tons/year/mile, APS must pave approximately 9.7 miles of roads in the two jurisdictions. A current inventory of available road segments indicates that the available roads significantly exceed this value. The actual road segments to be paved will be negotiated between APS and the two government entities, and the actual ERCs generated will be confirmed by traffic studies.

The ERCs meet the requirements of being real, quantifiable, permanent, Federally enforceable, and surplus as follows:

1. Real and Quantifiable:  Paving unpaved roads is known to reduce PM10 emissions generated by traffic. The ERCs will be quantified using accepted calculation methodologies with data gathered from traffic studies.

2. Permanent: The MOUs between APS and the two governments stipulate that the roads will be maintained by the government entities, ensuring that the reductions will be permanent.

3. Federally Enforceable: The ERCs are made federally enforceable by being required by this air permit.

4. Surplus: Maricopa County has included the paving of roads with greater than 150 Average Traffic Volume per Day (ATVD) in its SIP attainment plan. Thus, all roads with less than 150 ATVD are surplus. The road segments to be paved by APS will be limited to those with less than 150 ATVD, ensuring that the reductions will be surplus.

VI. AIR QUALITY IMPACTS

A)
Existing Air Quality Conditions

The portion of Maricopa County where the proposed project is located is currently classified as serious non-attainment for ozone, CO, and PM10, and attainment or unclassified for NO2, SO2, PM, and lead. Maricopa Rule 240 Section 307 regulates NOx as an ozone precursor under the ozone non-attainment provisions.

The closest monitoring site to the existing West Phoenix plant is the Maryvale monitoring station. This station is located approximately 3 miles to the northwest of the plant. Monitoring for CO, ozone, and PM10 began at this site in November 1993. Monitoring data for 1996 through 1998 indicate no exceedances at this site of the National Ambient Air Quality Standards. 

B)
Climate and Meteorological Conditions

The air quality modelling analysis relies on five years of the most recent, readily available meteorological data (surface observations) from the Sky Harbor Airport, a National Weather Service (NWS) site. Surface observations were used in combination with concurrent upper air data from the Tucson NWS monitoring site to develop the meteorological data necessary for running the ISC3 dispersion model. The five-year data set consisted of observations from 1990-1993, and 1995. The data from 1994 were not used since 42% of the cloud cover observations were missing. 

In accordance with EPA’s Guideline on Air Quality Models (40 CFR Part 51, Appendix W), the meteorological data were chosen based on the spatial and climatological (temporal) representativeness, as well as the ability of the individual parameters to characterize the transport and dispersion condition in the area of concern. 

C)
Dispersion Modelling Analysis

The ambient air quality impact analysis was conducted in accordance with an approved comprehensive Air Quality Modelling Protocol. The protocol documents the model selection, GEP analysis methodology, and selection of the receptor network. 

The modelling analysis included a nonattainment Level II impact analysis which considers the highest modelled concentration (as contrasted with the highest-second-high) and compared results to significant impact levels. In addition, the analysis included an expanded load screening analysis to investigate Individual Unit worst-case (various operating loads and stack parameter conditions), Matched Plume (evaluation of operating loads matched to create common worst-case plume rise conditions), and 100% Design Load scenarios. These analyses were conducted to enable an evaluation of potential operating load scenarios that may combine to create worst-case ground level impacts. The worst-case scenarios were combined to perform final multiple-source modelling runs.

D)
Modelling Results

The results of all 5-year modelling analyses indicate that the emissions from the proposed project would not exceed significant impact concentrations for any regulated pollutant.

Table 7 presents the Significant Impact Analysis Results for CO and PM10. Worst-case concentrations are identified in bold type. The matched plume analysis identified the worst-case conditions for PM10 annual concentrations. All other worst-case concentrations were associated with individual worst-case load scenarios.  

Table 7

Significant Impact Analysis Results (ug/m3)
	Scenario
	CO 1-hr
	CO 8-hr
	PM10 Annual
	PM10 24-hr

	Individual
	753
	328
	0.73
	4.3

	Matched Plume
	743
	316
	0.76
	4.0

	100% Design Load
	26.9
	10.3
	0.73
	3.9

	Significant Impact Level
	2000
	500
	1
	5


Table 8 presents the Facility –Wide Impact Analysis Results for NO2, CO and PM10. Worst-case concentrations are identified in bold type.

Table 8

Facility-Wide Impact Analysis Results (ug/m3)
	Scenario
	NO2 Annual
	CO 
1-hr
	CO 
8-hr
	PM10 Annual
	PM10 
24-hr

	Worst-Case Concentration
	63.4
	761
	357
	16.8
	68.9

	NAAQS
	100
	40,000
	10,000
	50
	150

	Exceed NAAQS?
	No
	No
	No
	No
	No


Since all potential air quality impacts from the proposed project were modelled to be less than the significant impact levels (insignificant), the analysis did not need to include potential impacts on sensitive receptors. 

32-F Modelling: A facility-wide SO2 modelling analysis was performed to demonstrate compliance with Maricopa County SIP Rule 32F. The County rule limits 1-hr, 24-hr, and 72-hr concentrations of SO2. The modelling analysis evaluated three different oil-fired scenarios (since SO2 emissions for all existing units (CC1-3, CT1-2, Auxiliary boiler, and steam units 4, 5, and 6 are highest during oil-firing). The modelling results were also compared to 3-hr and annual SO2 NAAQS limits. 

In addition to fuel consumption scenarios, the modelling analysis considered both full load and low load stack parameter scenarios and matched plume height scenarios. All modelled concentrations were less that Rule 32F and NAAQS limits.

Hazardous Air Pollutants (HAPs): HAP emissions were modelled using conservative assumptions that all HAPs were emitted from a single stack. The CC3 stack was selected, since it has the lowest stack height and highest relative building heights of all the new or modified emission units. The results of the analysis demonstrate that potential ambient air quality impacts are below the Arizona Ambient Air Quality Guidelines.

XI.  ADDITIONAL IMPACT ANALYSIS

A)
Growth Analysis

The proposed project is an existing electrical generating station.  Since the generated electricity will be sold to the grid to meet existing demand, there will be little to no associated commercial growth as a result of the project.  As a result, the air quality impacts from growth will be negligible. 

B)
Soils and Vegetation Analysis
Since the project involves an existing electrical generating station and the estimated air quality impacts are less than significance levels, the potential effects of NOx, CO, and SO2 emissions on vegetation and soils surrounding the site will be insignificant.  

C)
Visibility Impairment Analysis
The PSD regulations require that PSD permit applications address the potential impairment to visibility in Class I areas. Class I areas are national or regional areas of special natural, scenic, recreational, or historic value for which PSD regulations provide special protection. Air quality degradation in all Class I areas is limited by Class I increments for SO2, PM, and NOx. No specific increment exists for the potential impact of CO on a Class I area. The Superstition Mountains are the closest area of concern for visibility impairment purposes. 

However, as  agreed with the US Forest Service’s (USFS) Land Manager, a visibility screening analysis would not be not required for this project, if: 

· dispersion modelling demonstrates that ground level concentrations associated with emissions increases from the proposed project are determined to be below significant impact thresholds, and 

· offsets are required for pollutants that exceed nonattainment thresholds.  

Since the results of the dispersion modelling indicate that there would not be any significant impact on ambient air quality and emission increases for nonattainment pollutants (VOC and PM10) are offset, no visibility screening analysis was needed. . 

XII.
ENDANGERED SPECIES ACT 
The proposed project will be situated at an existing power plant, located in an existing industrial setting of West Phoenix. Because the emissions increases from the project are below significant emission thresholds for SO2 and NO2 and offsets are required for the emission increases of VOC and PM10,, no adverse impacts to endangered species are expected as a result of the project.
XIII.
REGULATORY STREAMLINING

The proposed project is subject to a number of applicable SIP and NSPS requirements. The permit conditions are drafted to incorporate the most stringent requirements. The permit file contains a discussion of each of the applicable requirements and how the requirements have been streamlined to assure conformance with the most stringent requirement.

XIV.
CONCLUSION AND PROPOSED ACTION
Based on the information supplied by Arizona Public Service, and on the analyses conducted by the Maricopa County Environmental Services Department, MCESD has determined that the proposed West Phoenix Expansion Project will employ LAER and BACT, will not cause or contribute to a violation of any federal ambient air quality standard, and will not cause any applicable PSD increment to be exceeded.  Therefore, MCESD intends to issue to Arizona Public Service an Approval to Construct/Modify, subject to the attached permit conditions.

� Design and Performance Variations of Combustion Turbines


� The exact firing temperature of the Millennium turbine could not be obtained.  Moreover, Siemens considers combustion turbine firing temperatures to be proprietary information and will only provide a range of typical firing temperatures.


� However, based on a conference call with EPA on July 31, 2006, it was learned that most test results from EPA Test Method 25A for natural gas fired facilities are reported as propane because this calibration gas tends to give the least problematic results.  Therefore, with the exception of California facilities, it was assumed that the ppm values reported in the RBLC were reported as propane.  Since the BACT guidance provided by California Air Resources Board (CARB) contains VOC limits reported as methane, and since all California air districts submit their BACT data to CARB for entry into the RBLC, it is assumed that the ppm values in the RBLC for California sources are reported as methane.





Where only ppm values were given in the RBLC, the ppm values in Table 2 of Appendix A were assumed to be based on ethane when converting to lb/mmBtu values.  Therefore, with this new assumption that the ppm values in the RBLC are actually reported as propane (with the exception of California facilities), the equivalent lb/mmBtu limits would actually be higher than those shown in Table 2.
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