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Sacramento Cogeneration Authority (SCA)


777 12th Street 3rd Floor
SACRAMENTO METROPOLITAN
Sacramento, CA 95814
AIR QUALITY

MANAGEMENT DISTRICT

STATEMENT OF BASIS FOR

SIGNIFICANT MODIFICATION OF TITLE V FEDERAL OPERATING PERMIT 

	APPLICATION NO.:
	TV1997-12-02

	DATE:
	March 13, 2008

	EVALUATION BY:
	Bruce Nixon


A.
FACILITY INFORMATION:

FACILITY NAME:
Sacramento Cogeneration Authority (SCA)


LOCATION:
5000 83rd Street



Sacramento, CA 95826

MAILING ADDRESS:
Mailstop B355



PO Box 15830



Sacramento, CA  95852


RESPONSIBLE OFFICIAL:
James Shetler



SCA Representative



(916) 732-6757


CONTACT PERSON:


Jeff White








Plant Manager, Carson Energy Group








(916) 379-2041

PURPOSE OF THIS STATEMENT OF BASIS


The Title V Federal Operating Permit is intended to be a document containing only enforceable terms and conditions as well as any additional information, such as the identification of emission units, emission points, emission sources and processes, that makes the terms meaningful.  40 CFR Part 70.7(a)(5) requires that each Title V permit have an accompanying "...statement that sets forth the legal and factual basis for the draft permit conditions".  The purpose of this Statement of Basis is to satisfy the above requirement by providing pertinent details regarding the permit/application data and permit conditions in a more easily understandable format.  This report will also include background narrative and explanations of regulatory decisions made by the reviewer.  It should be emphasized that this Statement of Basis, while based on information contained in the permit, is a separate document and is not itself an enforceable term and condition of the permit.

B.
DESCRIPTION OF TITLE V PERMIT MODIFICATION:


SCA is requesting to modify their current Title V Permit No. TV1997-12-01 as described below.  The revised Title V permit will be numbered sequentially as TV1997-12-02.


The SMAQMD issued Authority to Construct Nos. 20734, 20735 and 20736 on February 08, 2008 authorizing SCA's proposed changes to the three existing gas turbines (1A, 1B and 1C) at the SCA facility (existing SMAQMD Rule 201 Permit to Operate Nos. 15821, 15822 and 15823).


This modification to the Title V permit is being proposed at this time because SMAQMD Rule 207 Section 301.7 states that a permittee proposing a significant modification to their Title V permit shall obtain a Title V permit modification prior to commencing operation if an existing federally enforceable Title V permit condition would prohibit such change in operation.  Conditions on SCA's existing Title V permit that limit quarterly emissions would prohibit the changes proposed by SCA.  Therefore the Title V modification is necessary prior to SCA commencing operation with the proposed changes.  SCA is proposing to modify the first turbine during the next scheduled shutdown and has requested that the Title V permit modification be finalized by April 30, 2008 if possible. 


SCA is proposing to upgrade their two existing Model LM6000PA gas turbines and their one existing Model LM6000PC gas turbine to a newer and more energy efficient design designated as Model LM6000PC Sprint/EFS.  The two existing combined cycle gas turbines are nominally rated at 42 MW each and the existing simple cycle gas turbine is nominally rated at 44 MW.  The upgrade will result in an increase in the capacity of each gas turbine to a nominal rating of 50 MW.  Along with the increased rating, the upgrade will result in an increase in fuel usage from 450 MMBTU/hr each to 500 MMBTU/hr each.  Air quality benefits of the upgrade are a lower NOx concentration in the exhaust gas and less carbon dioxide (CO2) being produced on a MW-hour basis due to a 3.6 percent improvement in efficiency (heat rate).  


The proposed PC Sprint/EFS combustors reduce NOx emissions from the gas turbine to approximately 25 ppm at 15% O2 compared to the current combustors which emit approximately 42 ppm at 15% O2.  This NOx reduction due to the new combustion technology allows the gas turbine to achieve a NOx concentration, after treatment in the selective catalytic reduction (SCR) air pollution control system, of 2.5 ppmv at 15% O2 compared to the existing 5 ppmv at 15% O2.  SCA has stated that the upgraded gas turbines will remain in compliance with the existing ROC and PM10 emission limitations.  SCA is requesting that the CO emission concentration limit be raised from approximately 3.6 ppmv at 15% O2 to 6 ppm at 15% O2.  In addition, there will be a less than 0.03 lb/hour increase in SOx emissions from each gas turbine due to the increase in maximum fuel consumption.


The upgrades to the three gas turbines will be performed in stages.  Only one turbine at a time will be taken out of service during a non peak time of the year (either spring or fall) to complete the modifications.  The Authority to Construct specifies conditions for facility emission limits for each stage of the turbine upgrades.

C.
Type of Title V Permit Modification:

	SMAQMD Rule 207 Definitions for Type of Title V Permit Modification

	Administrative

Section 202
	Minor

Section 220
	Significant

Section 233

	202.1 Corrects typographical errors;

202.2 Identifies a change in the name, address, or phone number of any person identified in the permit, or provides a similar minor administrative change at the stationary source;

202.3 Requires more frequent monitoring or reporting by the responsible official of the stationary source;

202.4 Allows for change in ownership or operational control of a source where the Air Pollution Control Officer determines that no other change in the Title V permit is necessary, provided that a written agreement containing a specific date for transfer of Title V permit responsibility, coverage, and liability between the current and new responsible official has been submitted to the Air Pollution Control Officer; or

202.5 Incorporates into the Title V permit the conditions of a preconstruction permit that is issued to an existing Title V stationary source through Rule 202, NEW SOURCE REVIEW and meeting the procedural requirements specified in Sections 401 through 408 of this Rule and the compliance requirements in Section 305 of this Rule.
	220.1 Is not a significant Title V permit modification;

220.2 Is not an administrative Title V permit amendment; and

220.3 Does not violate any applicable requirements which are federally enforceable.
	233.1 Involves any modification under Section 112(g) of Title I (42 U.S.C. Section 412(g) of the Federal Clean Air Act, or under EPA regulations promulgated pursuant to Title I of the Federal Clean Air Act, including 40 CFR Part 51, 52, 60, 61 and 63.

233.2 Involves relaxation or significant change to existing monitoring, reporting or recordkeeping requirements in the Title V permit.

233.3 Involves case-by-case determination of an emission limit or other standard.

233.4 Involves a stationary source-specific determination for temporary sources of ambient impacts, or a visibility or increment analysis.

233.5 Attempts to set or change a Title V permit term or condition which allows a source to avoid an applicable federal requirement including:

a.
A federally enforceable emission cap pursuant to Title I of the Federal Clean Air Act, or

b.
An alternative HAP emission limit pursuant to Section 112(i)(5) (Section 42 U.S.C. Section 7412(j)(5) of the Federal Clean Air Act.

233.6 Involves a modification to a major stationary source which results in an increase in the potential to emit greater than: 25 tons per year of nitrogen oxides, 25 tons per year of volatile organic compounds, 40 tons per year of sulfur dioxide, 100 tons per year of carbon monoxide, or 15 tons per year of PM10 when aggregated with all other increases in potential to emit over the period of five consecutive years before the application for modification, and including the calendar year of the most recent application.



The proposed modification is not an administrative modification because it does not fall into one of the categories in the above definition of administrative modification.


The proposed modification is not a minor modifications as defined above because is would violate one of the applicable federally enforceable requirements in the current permit.  The requirement that would be violated would be the quarterly mass emission limit for SOx and CO.


Therefore the proposed permit modification will be processed as a significant modification.

D.
FACILITY DESCRIPTION:


Permit Background






Date Permit Issued

Title V Permit No.

Initial Title V permit


06-05-2003
TV1997-12-01


Current Permit Action


This permit action is the first significant modification of the initial Title V Federal Operating Permit that was issued 06-05-2003.  The permit number assigned to this Title V permit modification is TV1997-12-02.


Facility Description


The Sacramento Cogeneration Authority facility generates electricity for the Sacramento Municipal Utility District (SMUD) and produces process steam for use in the operations of the Procter & Gamble Manufacturing Company.  The project is located on a 10-acre site adjacent to the Procter & Gamble manufacturing facility at 5000 83rd Street, Sacramento.


The cogeneration project is made up of two major power systems and support equipment.  The following description is applicable to the equipment following the proposed physical modification to the turbines.



Combined cycle power system:




1.
(2) General Electric LM6000 natural gas fired combustion turbine generators with a nominal capacity of 50 MW each (after gas turbine upgrade)




2.
(2) Heat recovery steam generators (HRSG) with natural gas-fired duct burners




3.
(1) 45 MW nominal capacity steam turbine generator




4.
(2) Selective catalytic reduction (SCR) NOx air pollution control systems




5.
(2) Oxidation catalyst CO and ROC air pollution control systems



Simple cycle power system:




6.
(1) General Electric LM6000 natural gas fired combustion turbine generator with a nominal capacity of 50 MW (after gas turbine upgrade)




7.
(1) Selective catalytic reduction (SCR) NOx air pollution control system




8.
(1) Oxidation catalyst CO and ROC air pollution control system



Support Equipment:




9.
Auxiliary boiler rated at 108.7 MMBTU/hour




10.
Cooling tower


Nitrogen oxide emissions from the gas turbines are controlled with water injection and SCR systems to comply with the NOx concentration limit of 2.5 ppmvd at 15% O2.  Oxidation catalyst systems have also been installed for the three gas turbines to reduce ROC and CO emissions.  Low NOx duct burners are used for NOx control for the HRSGs.  Control of NOx in the auxiliary boiler is achieved by low NOx burners and flue gas recirculation.


Fuel used for the combustion turbine generators, duct burners and auxiliary boiler is natural gas with no emergency use fuel.  The use of natural gas will reduce sulfur dioxide and PM10 emissions.

E.
PERMIT MODIFICATIONS:


EQUIPMENT MODIFICATIONS:


The modifications to the equipment listed in the Title V permit will be:


1.
Upgrade each of the turbines to the more efficient combustion technology provided by General Electric.


2.
There will be a change in the model number of each turbine to reflect the new combustor technology installed.


3.
The heat input rating of each turbine will be increased from 450 MMBTU/hour to 500 MMBTU/hour.


EMISSION LIMITS MODIFICATIONS:


Emission Concentrations:


1.
The NOx concentration limit for each gas turbine will be reduced from 5 ppmv at 15% O2 to 2.5 ppmv at 15% O2.


Mass Emissions:


1.
Hourly mass emission limits will be modified as follows:

	Pollutant
	Maximum Allowable Emissions

	
	Gas Turbine 1A and Duct Burner 1A

or

Gas Turbine 1B and Duct Burner 1B

lb/hour
	Gas Turbine 1C

lb/hour

	
	After Gas Turbine Upgrade
	Before Gas Turbine Upgrade
	After Gas Turbine Upgrade
	Before Gas Turbine Upgrade

	ROC
	1.80
	1.80
	1.18
	1.18

	NOx
	5.37
	9.72
	4.60
	8.22

	SOx
	0.35
	0.32
	0.30
	0.27

	PM10
	3.30
	3.30
	2.50
	2.50

	CO
	7.85
	4.20
	6.73
	3.30



2.
Daily mass emission limits will be modified as follows:

	Pollutant
	Maximum Allowable Emissions

	
	Gas Turbine 1A and Duct Burner

or

Gas Turbine 1B and Duct Burner

lb/day
	Gas Turbine 1C

lb/day

	
	After Gas Turbine Upgrade
	Before Gas Turbine Upgrade
	After Gas Turbine Upgrade
	Before Gas Turbine Upgrade

	ROC
	43.2
	43.2
	28.3
	28.3

	NOx
	144.9
	233.0
	120.3
	203.8

	SOx
	8.4
	7.7
	7.2
	6.5

	PM10
	79.2
	79.2
	60.0
	60.0

	CO
	197.3
	113.4
	163.9
	85.1



3.
Quarterly mass emission limits will be modified as follows:

	Pollutant
	Maximum Allowable Emissions

	
	Combined Emissions from:

Gas Turbine 1A and Duct Burner

Gas Turbine 1B and Duct Burner

Gas Turbine 1C

Auxiliary Boiler

Cooling Tower

lb/quarter

	
	After Gas Turbine Upgrade
	Before Gas Turbine Upgrade

	
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4

	ROC
	8287
	8380
	8472
	8472
	8287
	8380
	8472
	8472

	NOx
	28993
	29305
	29618
	29618
	49051
	49590
	50128
	50128

	SOx
	1901
	1923
	1944
	1944
	1722
	1741
	1760
	1760

	PM10
	17220
	17411
	17603
	17603
	17220
	17411
	17603
	17603

	CO
	48994
	49535
	50075
	50075
	29758
	30082
	30407
	30407



4.
Annual mass emission limits will be modified as follows:

	Pollutant
	Maximum Allowable Emissions

	
	Combined Emissions from:

Gas Turbine 1A and Duct Burner

Gas Turbine 1B and Duct Burner

Gas Turbine 1C

Auxiliary Boiler

Cooling Tower

lb/year

	
	After Gas Turbine Upgrade
	Before Gas Turbine Upgrade

	ROC
	33611
	33611

	NOx
	117534
	198897

	SOx
	7712
	6983

	PM10
	69837
	69837

	CO
	198679
	120654



5.
There will be two sets of interim mass emission limits added for quarterly and annual mass emission limits that reflect the mass emission limits after one turbine is upgraded and then after two turbines are upgraded.  The interim mass emission limits will not be applicable after all three turbines are upgraded.


OTHER MODIFICATIONS TO PERMIT CONDITIONS:


1.
Conditions will be added for the commissioning period after each gas turbine is upgraded.  The commissioning period is defined as ending when the initial performance test is completed and the gas turbine is available for commercial operation.  The initial performance test must be conducted within 60 days of startup of each upgraded gas turbine.  During the commissioning period the gas turbine must comply with all hourly, daily and quarterly emission limits except:



a.
The NOx concentration limit of 2.5 ppmv at 15% O2.



b.
The NOx hourly limit of 5.37 lb/hour for the combined cycle gas turbines or 4.60 lb/hour for the simple cycle gas turbine.




(The hourly NOx mass emission limit during the commissioning period will be 21.4 lb/hour.)



c.
The CO hourly limit of 7.85 lb/hour for the combined cycle gas turbines or 6.73 lb/hour for the simple cycle gas turbine.




(The hourly CO mass emission limit during the commissioning period will be 16.8 lb/hour.)


2.
The three gas turbines become subject to 40 CFR 60 Subpart KKKK Standards of Performance for Stationary Combustion Turbines (begin at 40 CFR 60.4304) because they are being modified after the applicability date of February 18, 2005 and they have a heat input equal to or greater than 10 MMBTU/hour.  The proposed changes to the three gas turbines qualify as modifications because there will be an increase in SOx emissions, which is a pollutant regulated under Subpart KKKK.



Each of the three gas turbines and two associated duct burners will no longer be subject to 40 CFR 60 Subpart GG as stated in 40 CFR 60.4305(b) once each gas turbine upgrade is completed.



Rules and/or regulations applicable to the gas turbines include federal New Source Performance Standards, SMAQMD SIP approved Rule 413 and SMQMD New Source Review Rule 202.  The requirements are summarized below:

	Citation
	Applicable Requirements

	
	NOx
	SO2

	40 CFR Subpart GG NSPS for Stationary Gas Turbine

(applicable before gas turbine upgrade)
	75 ppmv

at 15% O2
	sulfur content of the fuel

< 0.8% by weight

(equivalent to ~

0.81 lb SO2/MMBTU)

	40 CFR 60 Subpart KKKK NSPS for Stationary Combustion Turbines

(applicable after gas turbine upgrade)
	42 ppmv

at 15% O2
	potential sulfur emissions of fuel

< 0.060 lb SO2/MMBTU

	SMAQMD Rule 413 – Stationary Gas Turbines
	9 ppmv

at 15% O2
	None

	SMAQMD Rule 202 – New Source Review

(applicable before gas turbine upgrade)
	5 ppmv

at 15% O2
	potential sulfur emissions of fuel

< 0.0006 lb SO2/MMBTU

	SMAQMD Rule 202 – New Source Review

(applicable after gas turbine upgrade)
	2.5 ppmv

at 15% O2
	potential sulfur emissions of fuel

< 0.0006 lb SO2/MMBTU


 

Pursuant to U.S. EPA’s White Paper Number 2 for Improved Implementation of the Part 70 Operating Permits Program, the above applicable requirements will be streamlined.  The most stringent requirement is SMAQMD Rule 202 – New Source Review, which will be included in the Title V permit.

F.
APPLICABLE FEDERALLY ENFORCEABLE GENERAL REQUIREMENTS AND EQUIPMENT SPECIFIC REQUIREMENTS:

Except as noted above, the Applicable Federally Enforceable General Requirements and Equipment Specific Requirements will remain the same as those described in the Title V permit Statement of Basis TV1997-12-01.  The requirements will not be repeated here (see Title V permit file for Applicable Federally Enforceable General Requirements and Equipment Specific Requirements).

G.
RECOMMENDATION:

Revise the Title V permit as described above.

1.
Send the proposed Title V permit to U.S. EPA Region 9 for their 45 day review and to SCA for their review.

2.
Publish a  public notice as required by SMAQMD Rule 207.

3.
After receipt of U.S. EPA  and public comments issue the Title V permit with any necessary changes.

See attached proposed Title V permit TV1997-12-02 for equipment descriptions and permit conditions.

Approved by:                                                                                        Date:                                      

ATTACHMENT A

Title V Permit Application

for

Significant Modification

ATTACHMENT B

SMAQMD Rule 201 Permit Related to

the Title V Permit Significant Modification




PROPOSED


03-13-2008








