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Attachment A 
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Figure A-1 
Windrose for All Months 1991 – 1995 

Imperial County Airport 





NOTE: Frequencies

indicate direction

from which the
wind is blowing.
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Figure A-2 
Windrose for Winter Months (December – February) 1991 – 1995 

Imperial County Airport 
 
 





NOTE: Frequencies

indicate direction

from which the
wind is blowing.
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Figure A-3 
Windrose for Spring Months (March – May) 1991 – 1995 

Imperial County Airport 
 





 

NOTE: Frequencies

indicate direction

from which the
wind is blowing.
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Figure A-4 
Windrose for Summer Months (June – August) 1991 - 1995  

Imperial County Airport 





NOTE: Frequencies

indicate direction

from which the
wind is blowing.
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Figure A-5 
Windrose for Autumn Months (September – November) 1991 - 1995  

Imperial County Airport 
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Supporting Information on Estimation  

of Project Construction  Emissions 
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EMISSION INVENTORY

TABLE B-15 On-Site Daily Criteria Pollutant Construction Emissions (lbs/day) 
Activities VOC CO NOx PM10 SO2

Combustion Emissions
Construction - Diesel 6.88 40.12 69.93 4.24 0.09

Construction - Gasoline 2.17 75.85 0.86 0.04 0.49
Construction - Trucks 0.04 0.15 0.65 0.02 0.00

Construction Combustion Subtotal 9.09 116.12 71.43 4.30 0.58
Unpaved Road Travel/Parking Area Fugitive 

PM Emissions 6.28
Grading /Bulldozing Fugitive PM Emissions 2.46

Earth Loading/Storage Fugitive PM Emissions 0.014
Total Max. Daily Emissions (lbs) 9.09 116.12 71.43 13.04 0.58

TABLE B-16 On-Site Project Criteria Pollutant Construction Emissions 
Activities VOC CO NOx PM10 SO2

Combustion Emissions
Construction - Diesel 380.2 2,275.4 3,700.6 225.2 4.5

Construction - Gasoline 138.6 5,345.0 49.8 1.9 38.5
Construction - Trucks 0.9 3.5 14.8 0.4 0.0

Construction Combustion Subtotal 519.7 7,623.9 3,765.1 227.5 43.1
Unpaved Road Travel / Parking Area Fugitive 

PM Emissions 1,501.9
Grading /Bulldozing Fugitive PM Emissions 147.4

Earth Loading/Storage Fugitive PM Emissions 0.5
Total Project Emissions (lbs) 519.7 7,623.9 3,765.1 1,877.4 43.1

Total Project Emissions (tons) 0.260 3.812 1.883 0.939 0.022

TABLE B-17 Daily Regional On-Highway Criteria Pollutant Emissions
Activities VOC CO NOx PM10 SO2

Passenger Vehicle - Combustion Emissions 2.76 23.52 2.64 0.10 0.00
Delivery Truck - Combustion Emissions 0.03 0.13 0.54 0.03 0.00

Passenger Vehicle - Paved Road Dust 16.50
Delivery Truck - Paved Road Dust 2.40

Total (lbs) 2.79 23.65 3.18 19.03 0.01

TABLE B-18  Project Regional On-Highway Criteria Pollutant Emissions
Activities VOC CO NOx PM10 SO2

Passenger Vehicle - Combustion Emissions 1,186.8 10,113.6 1,135.2 42.1 2.0
Delivery Truck - Combustion Emissions 1.1 4.4 18.8 1.3 0.0
Passenger Vehicle - Paved Road Dust 7,096.7

Delivery Truck - Paved Road Dust 123.6
Total (lbs) 1,187.9 10,118.0 1,154.0 7,263.8 2.1

Total (tons) 0.6 5.1 0.6 3.6 0.001
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Past circulating water rate 36,000 gallons/min
Operations cycles of concentration 4

TDS 905 mg/liter
7.55 lb/1000 gallons

Drift Eliminator Control 0.000020
Average operating hours per year 3094

Drift PM emissions 1.30 lb/hr
2.02 tpy

Future Operations

circulating water rate 31,500 gallons/min
cycles of concentration 4
TDS 905 mg/liter

7.55 lb/1000 gallons
Drift Eliminator Control 0.000010
Operating hours per year 8200

Drift PM emissions 0.57 lb/hr
2.34 tpy

Net increase in emissions 0.32 tons per year

TABLE C-30  ECGS Unit 3 Cooling Tower Drift Calculation



Plant Operating Emissions Used in ISCST3 Model

TABLE C-31  1-Hour Worst-Case Emission Scenario for ECGS
Only NO2, CO and SO2 are considered for the 1-hour Ambient Air Quality Standard.
Worst-case 1-Hour Scenario for NO2 and SO2 includes new Unit 3 turbine operating for 1 hour at Commissioning rate.
For CO, worst-case scenario is uncontrolled rate at 50% load for 115 F conditions.
Emissions from Unit 3 turbine lb/hr g/s
NO2 100.00 12.60
CO 317.00 39.94
SO2 1.94 0.24

TABLE C-32  3 Hour Emissions Scenarios for ECGS
Only SO2 is considered for an average 3-hour Ambient Air Quality Standard.  
The worst-case 3-hour emission rate is the maximum SO2 rate for 100% load case (40°F; with Evap. Cooler Off).
Emissions per turbine lb/hr g/s
SO2 1.94 0.24

TABLE C-33  8-Hour Emissions Scenarios for ECGS
Only CO is considered for an average 8-hour Ambient Air Quality Standard.
CTG/HRSG Commissioning Load testing could operate no more than 12 out of any 24 hours and be off the other 12 hours.
Emissions per turbine lb/hr g/s
CO 75.00 9.45

TABLE C-34  24-Hour Emissions Scenarios for ECGS
Only SO2 and PM10 are considered for an average 24-hour Ambient Air Quality Standard.
Uncontrolled commissioning operations could last 24 hours for SO2 and PM10. 
Emissions per turbine lb/hr g/s
NO2 20.02 2.52
CO 45.88 5.78
VOC 5.74 0.72
SO2 1.94 0.24
PM10 5.00 0.63
Emissions from Cooling Tower 3 with new Unit 3 rates lb/hr g/s
PM10 0.57 0.07

TABLE C-35  Average Annual Emissions for ECGS
Average Operation Emission Rates are based on the annual operation scenarios for 7,980 hours
plus 150 startup/warmup events and 150 shutdown events and 20 maintenance hours.
Emissions per turbine lb/hr g/s
NOX 8.49 1.07
CO 10.85 1.37
VOC 1.09 0.14
SO2 1.72 0.22
PM10 4.81 0.61
Emissions from Cooling Tower 3 with new Unit 3 rates
PM10 0.57 0.07

Air_Attachment_C_TD_04-10-06.xls 4/11/2006
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TABLE C-38  Cumulative PM10 Cooling Towers for ECGS

Past circulating water rate 36,000 gallons/min
Operation cycles of concentration 4

TDS 905 mg/liter
7.55 lb/1000 gallons

Drift Eliminator Control 0.000020
Average operating hours per year (2004/5) 3094

Drift PM emissions 1.30 lb/hr
2.02 tpy

Future Operations

circulating water rate 31,500 gallons/min
cycles of concentration 4
TDS 905 mg/liter

7.55 lb/1000 gallons
Drift Eliminator Control 0.000010
Operating hours per year 8200

Drift PM emissions 0.57 lb/hr
2.34 tpy

Net increase in emissions 0.32 tons per year

Unit 2 Cooling Tower
design circulating water rate 27,700 gallons/min
cycles of concentration 4
TDS 905 mg/liter

7.55 lb/1000 gallons
Drift Eliminator Control 0.000010
Operating hours per year 8200

Drift PM emissions 0.50 lb/hr 2.06 tpy
Number of cells Cumua 7
Emission rate per cell 0.0714

Unit 4 Cooling Tower
design circulating water rate 40,800 gallons/min
cycles of concentration 4
TDS 905 mg/liter

7.55 lb/1000 gallons
Drift Eliminator Control 0.000010
Operating hours per year 8200

Drift PM emissions 0.74 lb/hr 3.03 tpy
Number of cells 3
Emission rate per cell 0.2465

Unit 3 Cooling Tower Drift Calculation



 



 

Attachment D 
Modeling Protocol 

 

 





 

R E P O R T  

MODELING PROTOCOL FOR THE  
EL CENTRO GENERATING STATION 
UNIT #3 REPOWER PROJECT 
IMPERIAL COUNTY, CALIFORNIA 

Prepared for 

Imperial County Air Pollution Control District 
 
and 
 
California Energy Commission 
 
URS Project No. 22238279 

April 7, 2006 

 

1615 Murray Canyon Road, Suite 1000 
San Diego, CA  92108-4314 
619.294.9400 
Fax: 619.293.7920 

 



 



TABLE OF CONTENTS 

i 

Section 1 ONE Introduction..................................................................................................................... 1-1 

1.1 Background.............................................................................................. 1-1 
1.2 Purpose..................................................................................................... 1-2 

Section 2 TWO Project Description......................................................................................................... 2-1 

2.1 Project Location ....................................................................................... 2-1 
2.2 Description of the Proposed Sources ....................................................... 2-1 

Section 3 THREE Regulatory Setting.......................................................................................................... 3-1 

3.1 California Energy Commission Requirements ........................................ 3-1 
3.2 Imperial County Air Pollution Control District Requirements................ 3-1 
3.3 U.S. Environmental Protection Agency Requirements............................ 3-2 

Section 4 FOUR Models Proposed and Modeling Techniques............................................................... 4-1 

4.1 Screening Modeling................................................................................. 4-1 
4.2 Refined Modeling .................................................................................... 4-2 

4.2.1 Psd Increment Analysis................................................................ 4-2 
4.2.2 Ambient Air Quality Standard Analysis ...................................... 4-5 
4.2.3 Health Risk Assessment Analysis................................................ 4-6 
4.2.4 Air Quality Related Values and Visibility Analysis .................... 4-7 

4.3 Emissions Sources Represented In Modeling Analyses .......................... 4-7 
4.3.1 Project Sources............................................................................. 4-7 
4.3.2 Modeling of Contemporaneous Sources Within ECGS............... 4-9 
4.3.3 Cumulative Impact Analysis Including Sources Outside 

ECGS ......................................................................................... 4-10 
4.4 Building Wake Effects........................................................................... 4-10 
4.5 Receptor Grid......................................................................................... 4-10 
4.6 Meteorological and Air Quality Data .................................................... 4-11 

4.6.1 Meteorological Data................................................................... 4-11 
4.6.2 Background Air Pollutant Monitoring Data .............................. 4-12 

Section 5 FIVE Presentation of Modeling Results................................................................................. 5-1 

5.1 NAAQS and CAAQS Analysis ............................................................... 5-1 
5.2 Health Risk Assessment Analysis............................................................ 5-1 
5.3 Data Submittal ......................................................................................... 5-1 

Section 6 SIX References ...................................................................................................................... 6-1 

 



TABLE OF CONTENTS 

ii 

Tables 
Table 4-1 Relevant Ambient Air Quality Standards and Significance Levels 

Table 4-2 Preliminary Estimated Emissions for ECGS Combustion Turbine 
Generator 

Figures 
Figure 1-1 Location Map of El Centro Generating Station  

Figure 1-2 Site Plan Showing ECGS Unit 3 Repower Project  

Appendices 
Appendix A Seasonal Wind Roses – Imperial County Airport (1995-1999) 

Figure A-1  Windrose for all Months 1991 - 1995 Imperial Count Airport 

Figure A-2  Windrose for Winter Months (December – February) 1991 - 1995 
Imperial County 

Figure A-3  Windrose for Spring Months (March – May) 1991 - 1995 Imperial 
County 

Figure A-4  Windrose for Summer Months (June – August) 1991 - 1995 
Imperial County Airport 

Figure A-5  Windrose for Autumn Months (September – November) 1991 - 
1995 Imperial County Airport 

 



List of Acronyms 

iii 

μg/m3 micrograms per cubic meter 

AAQS Ambient Air Quality Standards 

AERMOD American Meteorological Society/Environmental Protection 
Agency Regulatory Model 

AFC Application for Certification 

AOI area of influence 

AQRV Air Quality Related Values 

ASOS automated surface observing systems 

ATC Authority to Construct 

BACT best available control technology 

BPIP Building Parameter Input Program 

CAA Clean Air Act 

CAAQS California Ambient Air Quality Standards 

CARB California Air Resources Board 

CEC California Energy Commission 

CO carbon monoxide 

CTG combustion turbine generator 

DOC determination of compliance 

ECGS El Centro generating station 

g/s gram per second 

GE General Electric 

GEP good engineering practice 

HRSG heat recovery steam generator 

H1H high first high 

H2H high second high 

H6H highest sixth high 

HARP Hotspots Analysis and Reporting Program 

HRA health risk assessment 

ICAPCD Imperial County Air Pollution Control District 

IID Imperial Irrigation District 

ISCST3 Industrial Source Complex Short Term 3 

km kilometers 



List of Acronyms 

iv 

LAER lowest achievable emission rate 

LORS laws, ordinances, regulations, and standards 

MEI maximally exposed individual 

MW megawatt 

NAAQS National Ambient Air Quality Standards 

NCDC National Climatic Data Center 

NNSR non-attainment new source review 

NOx nitrogen oxides 

NO2 nitrogen dioxide 

NSR new source review 

NWS National Weather Service 

O3 ozone 

OEHHA Office of Environmental Health Hazard Assessment 

OLM ozone limiting method 

Pb lead 

PM2.5 particulate matter less than 2.5 microns in diameter 

PM10 particulate matter less than 10 microns in diameter 

ppm parts per million 

PSD prevention of significant deterioration 

ROC reactive organic compounds 

SCR selective catalytic reduction 

SCRAM Support Center for Regulatory Air Modeling 

SIL significant impact level 

SIP State Implementation Plan 

SOx sulfur oxides 

SO2 sulfur dioxide 

SPPE Small Power Plant Exemption 

STG steam turbine generator 

TAC toxic air contaminants 

T-BACT best available control technology for toxics 

tpy tons per year 

USEPA U. S. Environmental Protection Agency 



List of Acronyms 

v 

USGS U.S. Geological Society 

UTM Universal Transverse Mercator 

VOC volatile organic compound 

ZOI Zone of Impact 

 



List of Acronyms 

vi 

 



SECTIONONE Introduction 

1-1 

1. Section 1 ONE Introduction 

1.1 BACKGROUND 
Imperial Irrigation District (IID) is proposing to repower the existing Unit 3 steam turbine 
generator (STG) with a new General Electric (GE) Frame 7EA dry low NOx combustion turbine 
generator (CTG) and heat recovery steam generator (HRSG) to supply steam to Unit 3.  This 
new CTG will be an approximately 128 megawatt (MW) (with duct firing) natural gas-fired 
combined cycle unit at the existing El Centro Generating Station (ECGS) located in the City of 
El Centro in Imperial County, California (Figure 1-1, Location Map of El Centro Generating 
Station, and Figure 1-2, Site Plan Showing ECGS Unit 3 Repower Project).  The new Unit 3 will 
replace the existing 50 MW Unit 3; therefore, the new Unit 3 will only increase generating 
capacity at ECGS by 78 MW.  The project is subject to the site licensing requirements of the 
California Energy Commission (CEC) and is applying for licensing under the CEC Small Power 
Plant Exemption (SPPE) program.  The CEC will coordinate its independent air quality 
evaluations with the Imperial County Air Pollution Control District (ICAPCD) through the 
Determination of Compliance (DOC) process.  

Annual emissions of all criteria pollutants will be below the allowable levels specified in 
ICAPCD Rules and Regulations.  Also, the annual emissions increases of all criteria pollutants 
will be below the significant emission thresholds specified by the U. S. Environmental Protection 
Agency’s (USEPA) Prevention of Significant Deterioration (PSD) regulations for Major 
Modifications, except for particulate matter less than 10 microns in diameter (PM10).  
Specifically, the incremental increases in the ECGS emissions will be less than: 40 tons per year 
(tpy) each of nitrogen oxides (NOx), reactive organic compounds (ROC) and sulfur oxides (SOx), 
less than 100 tpy of carbon monoxide (CO), less than 0.6 tpy of lead (Pb), and less than 7 tpy of 
sulfuric acid mist.  PM10 emissions will increase by approximately 19 tpy, which exceeds the 
Major Modification threshold of 15 tpy.  However, Imperial County is designated a federal non-
attainment area for PM10, so the Project does not trigger the PSD program. 

Even though federal PSD regulations will not apply to the Unit 3 Repower at ECGS, the air 
dispersion modeling for this Project will be conducted in conformance with PSD requirements in 
certain ways.  For example, worst-case predicted impacts due to the new unit alone will be 
compared with the applicable monitoring exemption limits to demonstrate that the Project will be 
exempt from the requirements relating to pre-construction ambient air quality monitoring.  The 
PSD regulations apply only to those pollutants for which the Project study area is in attainment 
of the National Ambient Air Quality Standards (NAAQS).  State and local new source review 
(NSR) and non-attainment NSR regulations potentially apply to all criteria pollutants, depending 
on the quantity of pollutants emitted.  The area around ECGS is designated as attainment or 
unclassified for the federal nitrogen dioxide (NO2), CO, particulate matter less than 2.5 microns 
in diameter (PM2.5) and sulfur dioxide (SO2) standards, and non-attainment for ozone (O3) and 
PM10.  With respect to the California Ambient Air Quality Standards (CAAQS), the area around 
the ECGS is classified as attainment for NO2, CO, sulfates, Pb, hydrogen sulfide, and SO2, and 
non-attainment for O3 and PM10, and unclassified for PM2.5. NOx and SO2 and are regulated as 
PM10 precursors, and NOx and ROC as O3 precursors.  Project emissions of non-attainment 
pollutants and their precursors will be offset to satisfy state and local NSR regulations.   
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1.2 PURPOSE 
The CEC and ICAPCD require the use of atmospheric dispersion modeling to demonstrate 
compliance with applicable air quality standards, and both agencies require modeling to 
determine the potential impacts on human health from emissions of toxic air contaminants. 
Finally, CEC siting regulations also require that the cumulative impacts of the Project and other 
new and reasonably foreseeable projects within 6 miles of the Project site be assessed via 
modeling. 

This document summarizes the procedures that will be used for the air dispersion modeling in 
support of project certification and permitting.  Modeling of both construction and operations 
emissions will be performed in accordance with CEC guidance (CEC 1997).  This Protocol is 
being submitted to the CEC and ICAPCD for their review and comment prior to completion of 
the SPPE Application for the El Centro Unit 3 Repower Project  The proposed model selection 
and modeling approach is based on review of applicable regulations and agency guidance 
documents, as well as discussions with agency staff. 
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2. Section 2 TWO Project Description 

2.1 PROJECT LOCATION 
The Unit 3 Repower Project will be implemented at the existing ECGS at 485 East Villa Avenue 
in the City of El Centro, California (see Figure 1-1, Location Map of El Centro Generating 
Station).  The Project Site is within approximately 20 miles (33 kilometers [km]) of complex 
terrain (i.e., elevations exceeding the proposed Unit 3 stack height), and is surrounded by 
generally vacant or agricultural land to the east, northeast, and north.  The City of El Centro is to 
the northwest, west, southwest, south, and southeast. 

2.2 DESCRIPTION OF THE PROPOSED SOURCES 
The existing ECGS comprises three active generating units.  Unit 2 is a 30 MW steam unit that 
was repowered by a GE 7EA combined cycle gas turbine in 1993 to provide a total power output 
of about 110 MW.  Unit 2 will remain in operation following the Unit 3 Repower Project.  Unit 4 
is an 80 MW steam boiler that will also continue to operate.  Unit 1 was a 20 MW steam unit that 
has been retired and largely dismantled.  For the Repower Project, the existing Unit 3 boiler will 
be replaced by a GE Frame 7EA dry low NOx CTG and associated HRSG with duct firing, 
transformers, and other ancillary facilities.  Improvements to the existing STG for this unit will 
also result in a generation increase of about 4 MW, bringing the total Unit 3 output to about 128 
MW and the entire plant output from 233 MW to about 311 MW.  The fact that the net increase 
in generating capacity will be less than 100 MW justifies the decision of IID to pursue licensing 
as an SPPE project.  However, as described in subsequent sections of this Protocol, the proposed 
modeling approach is identical to that which would be used in the Application for Certification 
(AFC) for a larger project.  

Note that the net change in emissions for this Project will consist of the decrease caused by the 
retirement of the existing Unit 3 boiler, as well as the increase due to the addition of the new 
combined cycle unit. 

The new Unit 3 gas turbine will be fired exclusively on natural gas, and will be equipped with 
dry low NOx combustors and selective catalytic reduction (SCR) for the control of NOx 
emissions and a CO oxidation catalyst for control of CO emissions.  The new CTG will operate 
in combined cycle mode and will have an exhaust stack with a height of 100 feet.  An existing 
Unit 3 evaporative cooling tower will remain in service for the new Unit 3, but will be outfitted 
with an improved drift elimination system as part of the Repower Project.  Ammonia reagent for 
the Unit 3 SCR will be provided by the existing anhydrous ammonia storage tank, which 
currently serves an existing SCR at the ECGS. 
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3. Section 3 THREE Regulatory Setting 

3.1 CALIFORNIA ENERGY COMMISSION REQUIREMENTS 
For projects with electrical power generation capacity of greater than 50 MW, CEC requires that 
Applicants prepare a comprehensive AFC or SPPE document addressing the project’s 
environmental and engineering features.  An AFC or SPPE Application must include the 
following air quality information (CEC 1997): 

• A description of the project, including project emissions, fuel type(s), control technologies 
and stack characteristics 

• The basis for all emission estimates and/or calculations 

• An analysis of Best Available Control Technology (BACT) according to ICAPCD rules 

• Existing baseline air quality data for all regulated pollutants 

• Existing meteorological data, including temperature, wind speed, and direction and mixing 
height 

• A listing of applicable laws, ordinances, regulations and standards (LORS) and a 
determination of compliance with all applicable LORS 

• An emissions offsets strategy 

• An air quality impact assessment (i.e., national and state ambient air quality standards 
[AAQS] and PSD review) and protocol for the assessment of cumulative impacts of the 
project along with permitted and under construction projects within a 10 km radius 

• An analysis of human exposure to air toxics (i.e., health risk assessment [HRA]) 

In the case of the Unit 3 Repower Project, the submittal to CEC will actually be in the form of an 
SPPE Application, but the proposed modeling approaches for evaluating the ECGS Unit 3 
Repower Project’s incremental and cumulative air quality impacts, and the HRA for the Project’s 
emissions of toxic air contaminants will be the same as for an AFC air quality assessment. 

3.2 IMPERIAL COUNTY AIR POLLUTION CONTROL DISTRICT REQUIREMENTS 
The ICAPCD has promulgated NSR requirements under Rule 207.  In general, all equipment 
with the potential to emit air pollutants is subject to NSR requirements.  NSR has four major 
requirements that potentially apply to new sources: 

• Installation of BACT 

• Ambient air quality impact modeling to demonstrate compliance with NAAQS and CAAQS 

• Emission offsets 

• Certification of statewide compliance with air quality requirements 

Assembly Bill 2588, California Air Toxics Hot Spots Program (and ICAPCD Rule 216) allows a 
predicted incremental cancer risk from toxic air contaminants (TAC) at any receptor up to 10 in 
one million, prior to public notification, if best available control technology for toxics (T-BACT) 
is implemented.  A TAC analysis should include TAC emission estimates and a modeling 
analysis to identify the Zone of Impact (ZOI) and the Maximally Exposed Individual (MEI).  The 
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ZOI encompasses the area within which the incremental carcinogenic risk (due to the inhalation 
pathway only) equals or exceeds one in one million. 

3.3 U.S. ENVIRONMENTAL PROTECTION AGENCY REQUIREMENTS 
USEPA has promulgated PSD regulations applicable to criteria pollutant emissions from major 
sources in Imperial County.  The ECGS Unit 3 Repower Project will not be a major modification 
under the PSD rules, because PM10 is the only criteria pollutant for which a net emissions 
increase may exceed a PSD significant modification threshold (PM10 greater than 15 tpy).  But 
the Project study area is designated non-attainment with respect to both the California and 
federal ambient standards for PM10, so the PSD program does not apply to this pollutant.  
However, the same significance criteria pertain to increases in non-attainment pollutant 
emissions under the non-attainment New Source Review (NNSR) process.  Many of the PSD 
requirements are the same as the AFC/SPPE and NSR requirements described above (e.g., 
project description, BACT, AAQS analysis); however, PSD requires the following additional 
analyses: 

• A PSD increment (consumption) analysis 

• An analysis of air quality related values (AQRV) to ensure the protection of visibility of 
federal Class I wilderness areas within 100 km of the project 

• An evaluation of potential impacts on soils and vegetation of commercial and recreational 
value 

• An evaluation of potential growth-inducing impacts 

The ECGS 3 Repower Project will not be a major modification for criteria pollutants other than 
PM10.  Since Imperial County is classified as non-attainment for PM10, the PSD requirements 
will not apply.  However, the federal NNSR program will be applicable for PM10.  The NNSR 
regulations differ from the PSD regulations.  The following four specific issues must be 
addressed in NNSR:   

• A different emission control requirement, i.e., lowest achievable emission rates (LAER) must 
be used instead of BACT for the pollutant(s) of concern.   

• The new emission source is required to obtain offsets for its emissions of the non-attainment 
pollutant(s) and their precursors from other sources that impact the same non-attainment 
area.   

• The Applicant must certify that all other sources owned by the Applicant in the state are 
complying with all applicable requirements of the Clean Air Act (CAA) and the State 
Implementation Plan (SIP).   

• Any sources impacting visibility in nearby Class I areas must be reviewed by the appropriate 
federal land manager. 
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4. Section 4 FOUR Models Proposed and Modeling Techniques 

This section describes the dispersion models and modeling techniques that will be used in 
performing the air quality analysis for the ECGS.  The objectives of the modeling are to 
demonstrate that air emissions from the ECGS will not cause or contribute to an exceedance of 
an ambient air quality standard violation, and will not cause a significant health risk. 

In November 2005, USEPA officially recognized the American Meteorological Society/ 
Environmental Protection Agency Regulatory Model (AERMOD) as the preferred dispersion 
model for regulatory Applications, replacing the Industrial Source Complex Short Term 3 
(ISCST3) model.  USEPA allowed a one-year “grace period” commencing November 9, 2005 
during which the use of either model is acceptable, depending on the preference of the local air 
quality jurisdiction  When contacted on this point, the ICAPCD suggested that one or the other 
model be proposed with justification provided for the selection.  Originally, the IID team 
selected AERMOD, since this is consistent with the most recent USEPA policy and the data 
needed to support its Application are available in Imperial County.  However, we have recently 
become aware of two problems with the model for this particular Application that have caused us 
to question the wisdom of using it for ECGS permit modeling. 

1. USEPA has posted a notice on the Support Center for Regulatory Air Modeling (SCRAM) 
website to warn that AERMOD may underpredict maximum concentrations in receptor areas 
with gently downward sloping terrain.  This is precisely the situation on the south and 
southwest side of the ECGS Site. 

2. In the initial model runs for the Niland Gas Turbine Project, another IID facility, URS has 
found what appears to be an error in AERMAP (the terrain data processing module of 
AERMOD), in the terrain heights for areas that are below sea level.  Most, if not all, of the 
area that would be included in the ECGS modeling receptor grid is below sea level.  URS has 
notified Bowman Environmental Engineering (the company we buy our BEEST modeling 
software from) about this problem, and they agree that the version they are marketing 
provides inaccurate terrain elevations below sea level.  They are checking their software to 
determine whether the problem in AERMAP exists in the original USEPA model or has been 
introduced in adapting the model to the BEEST commercial software package.  They believe 
it is inherent in the original model and, if that proves to be correct, they will contact USEPA 
so that a fix can be initiated as required.  

Given these problems, we have decided to do the ECGS permit modeling with the ISCST3 
model until the problems with AERMOD can be resolved. 

4.1 SCREENING MODELING 
An initial screening analysis will be conducted to identify which operating mode for the turbine 
results in worst-case ambient air impacts.  The most recent version of the USEPA ISCST3 model 
will be used to model worst-case conditions for each of three operating modes across the load 
range (100, 75, and 50 percent loads) and each of three ambient temperature conditions (40, 73 
and 115 degrees Fahrenheit).  A unit emission rate of 1.0 gram per second (g/s) will be modeled 
using stack parameters corresponding to the different combinations of turbine load and ambient 
temperature.  Building downwash effects will be addressed, as described in Section 4.4, Building 
Wake Effects.  Concentrations for each pollutant, expressed in units of micrograms per cubic 
meter (μg/m3), will be obtained by multiplying the unit concentrations obtained from the ISCST3 
screening results (expressed in μg/m3 per g/s) by the emission rate calculated for each pollutant 
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(expressed in g/s) for each operating mode.  This is a streamlined process, because it allows 
ISCST3 to be executed only once for all pollutants for each operating mode, instead of having to 
execute the model iteratively for each pollutant.  The operating mode that yields the highest 
concentrations for each averaging time pertaining to the National and California AAQS will be 
considered the worst-case Unit 3 gas turbine/HRSG operating mode for that averaging time.  The 
worst-case operating mode will be used as the basis for selecting Unit 3 stack parameters in all 
subsequent ISCST3 modeling analyses.  Refined modeling (discussed in the following section) 
will be used to determine the worst-case annual and short-term impacts of the turbine/HRSG unit 
in combination with other Project and plant sources.  Screening modeling will not be used to 
eliminate pollutants from the refined modeling analysis. 

4.2 REFINED MODELING 
The purpose of the refined modeling analysis is to demonstrate that air pollutant emissions from 
the ECGS will not cause or contribute to an AAQS violation; and will not cause a significant 
health risk impact.  Two refined modeling scenarios will be examined, first emissions from the 
new Unit 3 alone, and second emissions from the new Unit 3 with the other sources at the ECGS 
facility.  The most recent version (04300) of the ISCST3 model will be used for the refined 
modeling.  The regulatory default option will be selected.  ISCST3 will be used for modeling 
concentrations of pollutants having short-term (e.g., 1- to 24-hour) ambient standards with the 
appropriate averaging time selected.  Modeling for pollutants having annual standards (i.e., PM10, 
SO2, and NO2), will be conducted using ISCST3 with the PERIOD option to predict impacts for 
comparison with the annual standards.  Specific modeling techniques for conducting the AAQS 
and HRA analyses are discussed below. 

The SPPE Application for the ECGS Repower Project will include an analysis of the land use 
adjacent to the Project.  This analysis will be conducted in accordance with Section 7.2.3 of the 
Guideline on Air Quality Models (USEPA 2005 and Auer [1978]).  

Based on the Auer land use procedure, less than 40 percent of the area within a 3 km radius of 
the ECGS could be classified as urban.  The remaining area is rural, and since the Auer 
classification scheme requires more than 50 percent of the area within the 3 km radius around a 
source to be non-rural for an urban classification, the rural mode will be used in the ISCST3 
modeling analyses.  

The following ISCST3 regulatory default settings will also be used: 

• Wind profile exponents of 0.7, 0.7, 0.10, 0.15, 0.35, and 0.35  

• Final plume rise 

• Stack tip downwash effects included  

• Buoyancy-induced dispersion option  

4.2.1 PSD Increment Analysis 
As stated earlier in this Protocol, a PSD increment analysis will not be required because the 
ECGS Unit 3 Repower Project will not qualify as a major modification (except for PM10, which 
is a non-attainment pollutant).  However, the monitoring exemption thresholds from the PSD 
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regulations will be included in the analysis as justification for using agency-collected local 
ambient air quality monitoring data as background levels for the AAQS analysis discussed in the 
following section.  Also, criteria pollutant impacts from the ECGS Unit 3 Repower Project will 
be compared to the PSD significant impact levels (SIL), since these often serve as significance 
criteria for new source impacts from new sources in California (see Table 4-1, Relevant Ambient 
Air Quality Standards and Significance Levels).   
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TABLE 4-1 
RELEVANT AMBIENT AIR QUALITY STANDARDS AND SIGNIFICANCE 

LEVELS 
PSD Increments 

(μg/m3) 
Pollutant Averaging 

Time 
CAAQS 

(a,c) 
NAAQS 

(b,c) 

Ambient 
Impact 

Significance 
Levels 
(μg/m3) 

PSD/NNSR 
Significant 

Modification 
Thresholds  

(tpy) 
Class I Class II 

8-hour 9.0 ppm 
(10,000 μg/m3) 

9.0 ppm  
(10,000 
μg/m3) 

500 

CO 

1-hour 20 ppm 
(23,000 μg/m3) 

35 ppm  
(40,000 
μg/m3) 

2,000 

100   

Annual  0.053 ppm 
 (100 μg/m3) 1 2.5 25 

NO2
(d) 

1-hour 0.25 ppm 
(470 μg/m3)   

40 
  

Annual  0.03 ppm  
(80 μg/m3) 1 2 20 

24-hour 0.04 ppm(e) 
(105 μg/m3) 

0.14 ppm  
(365 μg/m3) 5 5 91 

3-hour  0.5 ppm  
(1,300 μg/m3) 25 25 512 

SO2 

1-hour 0.25 ppm 
(655 μg/m3)   

40 

  

Annual 20 μg/m3 50 μg/m3 1 4 17 
PM10 

24-hour 50 μg/m3 150 μg/m3 5 
15 

8 30 

Annual 12 μg/m3 15 μg/m3     
PM2.5 

24-hour  65 μg/m3     

8-hour 0.07 ppm 
(137 μg/m3) 

0.08 ppm 
(157 μg/m3) See footnote(f) 40 

(of VOCs)   
O3 

1-hour 0.09 ppm 
(180 μg/m3) See footnote(g)     

Notes: 
a. California standards for ozone (as volatile organic compounds, carbon monoxide, sulfur dioxide (1-hour), nitrogen dioxide, and PM10, are values 

that are not to be exceeded. The visibility standard is not to be equaled or exceeded. 
b.  National standards, other than those for ozone and based on annual averages, are not to be exceeded more than once a year. The ozone standard 

is attained when the expected number of days per calendar year with maximum hourly average concentrations above the standard is equal to or 
less than one. 

c.  Concentrations are expressed first in units in which they were promulgated. Equivalent units are given in parentheses and based on a reference 
temperature of 25° C and a reference pressure of 760 millimeters of mercury. All measurements of air quality area to be corrected to a reference 
temperature of 25° C and a reference pressure of 760 millimeters of mercury (1,013.2 millibar). 

d.  Nitrogen dioxide (NO2) is the compound regulated as a criteria pollutant; however, emissions are usually based on the sum of all oxides of 
nitrogen (NOx). 

e.  At locations where the state standards for ozone and/or PM10 are violated. National standards apply elsewhere. 
f.  Modeling is required for any net increase of 100 tpy or more of VOCs subject to PSD. 
g.  New federal 8-hour ozone and fine particulate matter (PM2.5) standards were promulgated by USEPA on July 18, 1997.  The federal 1-hour 

ozone standard was revoked by USEPA on June 15, 2005. 
μg/m3 = micrograms per cubic meter  
Blanks = Not applicable 
CAAQS = California Ambient Air Quality Standard 
CO = carbon monoxide  
NAAQS = National Ambient Air Quality Standard 
O3 = ozone 
PM10 = particulate matter less than 10 microns in diameter 

PM2.5 = particulate matter less than 2.5 microns in diameter  
ppm = parts per million by volume, or micromoles of pollutant per mole of gas  
PSD = prevention of significant deterioration  
SO2 = sulfur dioxide  
tpy = ton per year 
USEPA = U.S. Environmental Protection Agency 
VOC = volatile organic compounds 
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4.2.2 Ambient Air Quality Standard Analysis 
The purpose of the AAQS analysis is to determine whether the ECGS Unit 3 Repower Project 
will cause or contribute to an AAQS violation.  The Project will not be considered to cause or 
contribute to an AAQS violation unless impacts from the Project itself combined with the 
background concentration exceed the AAQS, or the Project has a significant impact at the same 
location and time as a predicted AAQS violation.  The following approach is proposed for 
performing the AAQS analysis: 

1. The receptor grid deployment spacing described in Section 4.5, Receptor Grid, will be used 
for the AAQS analysis. 

2. Short-term and annual AAQS modeling will be performed using ISCST3.  Annual AAQS 
modeling will be performed using ISCST3 with the PERIOD option.  Both short-term and 
annual analyses will be run using sequential hourly meteorological data for 5 years.  For 
short-term standards, one exceedance is allowed per year; the second is a violation.  
Therefore, the maximum impact (i.e., high first high [H1H]) can exceed a short-term 
standard; however, a high second high (H2H) concentration must be below the standard or a 
violation exists and further analysis is required.  Maximum impact equals modeled impact 
plus background.  For ECGS modeling, the H1H will be used. 

For CO modeling, the PLOTFILE output option in ISCST3 will be invoked to save any H1H 
events that, when added to background, exceed the AAQS.  If 1-hour and 8-hour 
concentrations do not exceed the AAQS, then compliance is demonstrated and no further 
modeling is necessary for CO. 

For NO2 modeling, the PLOTFILE output option in ISCST3 will be invoked to save any 
H1H events that exceed the AAQS (minus background).  Initially, the modeling will assume 
full conversion of NOx to NO2.  Should it be required, NO2 estimates will be reduced using 
the USEPA ozone limiting method (OLM) (for either hourly or annual impacts).  If 1-hour 
and annual concentrations do not exceed the applicable AAQS, then compliance is 
demonstrated and no further modeling is necessary for NO2. 

For SO2 modeling, the PLOTFILE output option in ISCST3 will be invoked to save any H1H 
events that, when added to background exceed the AAQS.  If 3-hour and 24-hour 
concentrations do not exceed the AAQS, then compliance is demonstrated and no further 
modeling is necessary for SO2. 

For PM10 modeling, the MULTYEAR processing option will not be invoked in order to 
determine the 24-hour, highest sixth high (H6H) concentration at each receptor over the 
5 years modeled for comparison, when added to background, to the 24-hour AAQS.  Instead 
the maximum of the five 1-year average PM10 concentrations will be reported.  If 
concentrations do not exceed the AAQS (minus background), then compliance is 
demonstrated and no further modeling is necessary for PM10. 

3. The events exceeding the AAQS will be rerun to determine if the Project has a significant 
event during a predicted CAAQS or NAAQS exceedance event.  The ISCST3 model will be 
used to analyze short-term events and annual events.  If the Project does not have a 
significant impact during these exceedance events, then AAQS compliance is demonstrated 
and no further modeling is necessary. 
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4. If the Project has a significant event during an AAQS exceedance event, then the subject 
receptor locations will be analyzed to determine if they reside within another facility’s 
boundary.  The corresponding facility's contribution to the maximum concentration at that 
receptor will be determined and subtracted from the concentration modeled at that receptor.  
If the revised total predicted impact at the receptor is below the AAQS, then compliance is 
demonstrated and no further analysis is necessary. 

5. For any remaining events, a culpability analysis using ISCST3 will be performed to 
determine which sources contribute the greatest impact.  These sources may then be updated 
by contacting the facility owning the source or applicable regulatory agency and verifying 
the source’s input parameters.  For any culpable Project sources, the modeling inventory, 
including source locations and stack parameters used to estimate emissions, will be reviewed 
to ensure they are reasonable.  Adjustments will be made as appropriate. 

6. An ISCST3 run will be performed using the revised inventory in (5) above to determine if the 
AAQS exceedance still exists.  If no AAQS exceedance exists, then AAQS compliance is 
demonstrated and no further modeling is necessary. 

Comparison of model-predicted impacts with AAQS will require assumptions regarding 
background pollutant concentrations, i.e., the contributions of sources other than those of the 
sources being modeled.  For purposes of the ECGS modeling analyses, background values for 
each pollutant and averaging time will be represented using the highest measured levels at the 
nearest air quality monitoring station in Imperial County over the last 5 years.  Section 4.6.2, 
Background Air Pollutant Monitoring Data, discusses the representativeness of the air quality 
monitoring data that are available for this purpose. 

4.2.3 Health Risk Assessment Analysis 
The CEC and ICAPCD require an HRA of TAC emissions from the operation of the Project.  
Contaminants potentially emitted by the ECGS Unit 3 Repower Project with potential 
carcinogenic or chronic or acute non-carcinogenic health effects will be considered.  This HRA 
will be performed following the Office of Environmental Health Hazard Assessment (OEHHA), 
Air Toxics Hot Spots Program Risk Assessment Guidelines (OEHHA 2003).  As recommended 
by this guideline, the California Air Resources Board (CARB) Hotspots Analysis and Reporting 
Program (HARP) (CARB 2005) will be used to perform a refined HRA for the Project.  HARP 
includes two modules: a dispersion module and a risk module.  The HARP dispersion module 
incorporates the USEPA ISCST3 air dispersion model, and the HARP risk module implements 
the latest Risk Assessment Guidelines developed by OEHHA. 

First, ground-level impacts from the ECGS Unit 3 sources alone will be estimated using the 
ISCST3 atmospheric dispersion modeling.  The HARP modeling analysis will be consistent with, 
and use similar appropriate parameters as the modeling approach discussed above for the AAQS 
analyses using ISCST3.  Based on the impacts modeled using ISCST3 (the dispersion model 
incorporated by HARP), the HARP model will be used to estimate health risk.  The year(s) of 
meteorological data resulting in the highest 1-hour and annual impacts as determined above will 
be used and receptors will be placed at 25 meter spacing around the ECGS facility fence line and 
500 meter spacing outside of the fence out to 10 km.  All receptors that HARP creates that are 
inside the fence will be excluded.  HARP will also include the census receptors out to 10 km.  
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Receptors will also be placed at all sensitive locations (e.g., schools, hospitals, etc.) out to 1 mile.  
The HRA will be performed using HARP and will follow the following steps: 

1. Define the location of the MEI (i.e., the location where the highest carcinogenic risk may 
occur) 

2. Define the locations of the maximum chronic non-carcinogenic adverse health effects and the 
maximum acute adverse health effects 

3. Calculate concentrations and adverse health effects at locations of maximum impact for each 
pollutant 

The HARP model will be performed for the inhalation pathway for diesel particulate and for all 
applicable uptake pathways for all other TACs.  A discussion of the surrounding land use, 
sensitive receptors, and local meteorology will be provided in the SPPE Application. 

Per a discussion with CEC, the combined impacts of all ECGS TAC emission sources will also 
be evaluated using HARP, excluding any emergency equipment.  

4.2.4 Air Quality Related Values and Visibility Analysis 
A PSD analysis of AQRV will not be required because the ECGS Unit 3 Repower Project will 
not be a major source.  However, per ICAPCD Rule 207D.6.f, an Authority to Construct (ATC) 
permit must address the potential of the Project to impact air quality (including visibility) of any 
federal Class 1 area.  A screening level modeling analysis will be conducted to evaluate these 
impacts at the only Class I area within 100 km from the Project Site, i.e., Joshua Tree National 
Park, the closest part of which is about 97 km north from ECGS.  This analysis will be conducted 
using the screening version of the CALPUFF model and the same meteorological input data used 
for the AAQS modeling analysis. 

4.3 EMISSIONS SOURCES REPRESENTED IN MODELING ANALYSES 

4.3.1 Project Sources 
The ECGS Unit 3 Repower Project will entail replacement of the existing Unit 3 boiler by a new 
GE 7EA gas turbine and HRSG with duct firing.  Thus the net change in emissions resulting 
from the Project will be a combination of increases from the new turbine/HRSG line and 
decreases from the retirement of the existing boiler.  Table 4-2, Preliminary Estimated Emissions 
for ECGS Combustion Turbine Generator, presents preliminary annual emission estimates for 
the new turbine with HRSG, as well as the emissions decrease that will result from eliminating 
the existing Unit 3 boiler.  Conceptual plant design includes SCR for NOx and CO oxidation 
catalysts for CO that will match recent BACT determinations for similar projects.  As shown in 
Table 4-2, use of this control equipment will ensure a net emissions decrease for NOx and only 
relatively small net increases for CO and volatile organic compounds (VOC).  Unit 3 emissions 
of SO2 and PM10 will also be low, owing to the exclusive use of interstate pipeline quality natural 
gas as fuel for the gas turbine and HRSG duct burner. 
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TABLE 4-2 
PRELIMINARY ESTIMATED EMISSIONS FOR ECGS COMBUSTION TURBINE 

GENERATOR  
(tpy) 

Unit NOx CO SO2
 VOC PM10 

New turbine/HRSG1 38.15 48.52 8.173 4.65 21.06 

Retiring Boiler2 51.82 26.61 0.50 1.74 2.41 

Net Emission Change -13.67 +21.91 +7.67 +2.91 +18.65 
1 Based on 8,000 hours per year, (5,000 hours without duct firing, 3,000 hours with duct firing) and 150 startups/shutdowns per year 
2 Average historical Unit 3 emissions for 2001 – 2003 based on CEMS and fuel use data. 
3 SO2 for new unit based on assumed fuel gas sulfur content of 0.75 grains per 100 dry standard cubic feet, the maximum value 
allowed in the current tariff. 
CO = carbon monoxide  
ECGS = El Centro generating station 
HRSG = heat recovery steam generator 
NOx = nitrogen oxides 
 

PM10 = particulate matter less than 10 microns in diameter  
SO2 = sulfur dioxide  
tpy = ton per year 
VOC = volatile organic compounds 

 

Worst-case emissions scenarios will be determined and modeled for each pollutant and averaging 
time using realistic combinations of normal operations, turbine/HRSG startups/shutdowns and 
maintenance conditions.  Initial commissioning activities, will also be evaluated.  The modeling 
to address all of these operating conditions is discussed below.  

Normal operating CTG emissions will vary with ambient temperature and turbine load, as well 
as use or non-use of duct burners.  The screening modeling analysis described in Section 4.1, 
Screening Model, will be used to determine the turbine/HRSG operating mode and ambient 
conditions that will produce the highest incremental air quality impacts for each averaging time 
addressed by the ambient standards, and the corresponding emission parameters will be used to 
represent the turbine/HRSG contributions for all refined modeling of normal operations. 

Startup and shutdown conditions will also be considered.  The emissions from these events will 
be quantified conservatively, using data provided by the turbine vendors and a reasonable 
maximum number of startups/shutdowns will be assumed in developing the worst-case emissions 
scenarios for each relevant averaging time. 

IID is also proposing up to 20 hours of turbine operations for maintenance, which will be 
represented as full load operation without SCR and CO oxidation catalyst controls.  Emissions 
for these periods will thus be equivalent to operation with only dry low-NOx burners, based on 
turbine manufacturer emissions guarantees.   

Emissions resulting from turbine/HRSG commissioning immediately following equipment 
installation will also be represented, based on the sequence of commissioning activities 
recommended by the equipment manufacturers and the expected durations and pollutant 
emissions profiles for each step in the commissioning process.  Care will be taken to ensure that 
conservative assumptions are used for all parameters in order to avoid underestimating these 
one-time emissions.  

Equipment emissions and stack parameters for all of the operating modes described above will 
be examined and modeled to determine which activity will produce the highest ground-level 
concentrations for all pollutants and averaging times, and the maximum impacts will be reported 
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in the SPPE and Authority to Construct (ATC) Applications as evidence of the Project’s 
compliance with applicable air quality standards.  Where applicable, emissions estimates of all 
pollutants and all modes of operation will be provided in both parts per million (ppm) and 
pounds per hour values. 

TACs will also be emitted from the operational ECGS due to turbine/HRSG combustion of 
natural gas.  These emissions have not been estimated at this time; however, because only natural 
gas will be used as fuel for the CTG, only small quantities of TAC including benzene, 
formaldehyde, and polycyclic aromatic hydrocarbons may potentially be emitted.  In addition, 
TACs potentially contained in the cooling tower circulating water will be quantified and 
included in the HRA described in Section 4.2.4, Air Quality Related Values and Visibility 
Analysis.  Emissions estimates for TAC will be based on published emission factors (AP-42 or 
the CARB’s CATEF database) and/or speciation profiles (for PM10 and ROC) available from 
CARB and/or vendor data, if available. 

The Repowered Unit 3 equipment will use the existing Unit 3 cooling tower.  As part of the 
Repower Project, more efficient drift eliminators will replace the existing system to reduce the 
associated particulate emission rates below current levels, despite a projected increase in annual 
water circulation through the tower.  The PM10 emission data for the cooling tower will 
incorporate this control measure. 

No new fired emergency equipment (e.g., generators or firewater pumps) will be installed for the 
ECGS Unit 3 Repower Project.  Thus, the new turbine/HRSG train will be the only change in 
fuel burning equipment within the power plant. 

Temporary construction emissions will result from equipment exhaust (primarily NOx and diesel 
particulate emissions) and fugitive dust (PM10) from earthmoving activities and vehicle and 
equipment traffic on unpaved surfaces.  A construction schedule and equipment list provided by 
the Project engineering design firm will be consulted to determine the scenarios that will produce 
the highest emissions for the different averaging times addressed in the AAQS.  For the ECGS, 
the fugitive PM10 emissions from construction will be initially estimated using data on the area to 
be disturbed and the extent of equipment operations, and will take into account the effects of 
implementing control measures for controlling fugitive dust during construction.  The air quality 
impacts of the heavy equipment exhaust and fugitive dust emissions will then be modeled using 
ISCST3.  The construction site, parking area, and laydown area will be modeled as volume 
sources.  Low sulfur diesel fuel (15 ppm by weight) will be utilized in any emission calculations 
for construction equipment used at the ECGS Site. 

4.3.2 Modeling of Contemporaneous Sources within ECGS  
There are several existing sources at the ECGS.  This Project will entail the repowering of the 
existing Unit 3.  The new Unit 3 will first be modeled using only the emissions from the new 
Unit 3 equipment.  Next, the other existing sources at the ECGS facility will be modeled together 
with the new Unit 3, i.e., including Units 2 and 4.  Emissions and operating scenarios from the 
past 3 years for Units 2 and 4 will be reviewed and the highest annual average emission rates for 
Units 2 and 4 during that time period will be used in the modeling analysis to represent these 
sources.  The worst-case operating scenario used for the new Unit 3 turbine/HRSG will be used 
in this modeling analysis.  PM10 emission from all operational cooling towers at the ECGS, 
including the reconfigured Unit 3 cooling tower, will also be included.  No other intermittent 
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sources (e.g., existing fire pump, black start engines, etc.) will be included in this modeling 
analysis of combined sources.  Predicted maximum off-site pollutant concentrations due to the 
combined ECGS operations will be compared with the NAAQS and CAAQS for compliance. 

4.3.3 Cumulative Impact Analysis Including Sources Outside ECGS 
A cumulative impact analysis will evaluate the combined air quality impacts of all routinely 
operating sources within the ECGS together with the emission from other projects within 6 miles 
from the ECGS that are currently either under construction, currently in an air quality permitting 
or CEQA review process, or reasonably expected to enter these processes in the near future.  A 
request will be made to ICAPCD asking for a list of all newly permitted sources or other sources 
that are reasonably anticipated to be permitted within 6 miles of the ECGS.  This list, when 
compiled will be forwarded onto CEC for review.  Based on this information, additional sources 
may be included in the cumulative source modeling analysis 

4.4 BUILDING WAKE EFFECTS 
The effect of building wakes (i.e., downwash) upon the stack plumes of emission sources at the 
El Centro plant will be evaluated in accordance with USEPA guidance (USEPA 1985).  
Direction-specific building data will be generated for stacks below good engineering practice 
(GEP) stack height, using the most recent version of USEPA Building Parameter Input Program 
– Prime (BPIP-Prime).  Appropriate information will be provided in the SPPE Application and 
other permit Applications that describe the input assumptions and output results from the BPIP-
Prime model.  The ISCST3 model considers direction-specific downwash using both the Huber 
Snyder and Schulman-Scire algorithms as evaluated in the BPIP-Prime program. 

4.5 RECEPTOR GRID 
This section presents the receptor grids that will be used in the AAQS modeling analyses.  The 
receptor grid to be used for determining the area of influence (AOI) is as follows: 

• 25-meter spacing along the property line and extending from the property line out to 1,000 
meters beyond the property line 

• 100-meter spacing from 1 km to 5 km of project sources 

• 250-meter spacing within 5 km to 10 km of project sources 

If a maximum concentration value is located in the 100-meter or 250-meter grid, a dense receptor 
grid will be placed around the maximum concentration point and the model will be rerun.  The 
dense grid will use 25-meter spacing and will extend at least 500 meters in all directions from the 
original point of maximum concentration. 

For the HRA modeling, receptors will be placed at 25-meter spacing around the fenceline and 
500-meter spacing outside of the fence out to 10 km.  All receptors that HARP creates that are 
inside the ECGS fenceline will be excluded.  HARP will also include all census receptors out to 
10 km.  These census receptors will include the population locations in and around the City of El 
Centro.  Receptors will also be placed at all sensitive locations (e.g., schools, hospitals, etc.) out 
to 1 mile. 
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A detailed Project map and a 7½- minute U.S Geological Survey (USGS) map will be provided 
in the SPPE Application showing the receptors used in the modeling.  Actual Universal 
Transverse Mercator (UTM) coordinates will be used.  The CAAQS and NAAQS apply to all 
locations off-site of the Applicant’s facility, i.e., where public access is not under the control of 
the Applicant.  The CAAQS and NAAQS are not evaluated for receptors on the property 
controlled by the Applicant.  

4.6 METEOROLOGICAL AND AIR QUALITY DATA 

4.6.1 Meteorological Data 
Meteorological data suitable for direct input to ISCST3 were obtained from the National 
Climatic Data Center (NCDC) for the Imperial County Airport meteorological station, outside 
the town of Imperial, located approximately 2.5 miles northwest of El Centro and ECGS.  The 5 
years of meteorological data to be used in this modeling analysis include data from 1991 through 
1995.  Data were missing from each year’s dataset.  There was 3 percent missing data in the 
records for 1991, 1992, and 1993, 5 percent missing for 1994, and 9 percent missing for 1995.  
Years with 10 percent or more missing data are not recommended for use in permit modeling 
Applications.  NCDC replaced these missing data by following USEPA approved techniques for 
filling in missing data.  

The meteorological data recorded at Imperial County Airport are acceptable for use at ECGS for 
two reasons: proximity and terrain similarity.  As mentioned above, the Imperial County Airport 
is located approximately 2.5 miles northwest of the ECGS Site.  The airport is located in the 
middle of the Imperial Valley with the closest elevated terrain approximately 20 miles to the 
northwest.  This is the closest meteorological recording station to the ECGS Site, and there are 
no intervening terrain features between the two locations; thus meteorological conditions at the 
ECGS Site will be very similar to those at the Imperial Valley Airport.  

The terrain in the Salton Sea Imperial Valley area is relatively flat and below sea level.  The 
Chocolate Mountains and the Sand Hills provide the terrain boundaries of the valley to the north, 
east, and southeast.  The highest point in the Chocolate Mountains is just below 3,000 feet.  The 
highest point in the Sand Hills is just below 600 feet.  The Santa Rosa Mountains, Fish Creek 
Mountains, and Coyote Mountains form the western terrain boundary of the Imperial Valley.  
The highest points in these mountains are more then 4,800 feet, more than 2,300 feet, and more 
than 2,400 feet, respectively.  The Imperial Valley is approximately 13 miles across at the 
northern edge of the Salton Sea and expands to more than 54 miles wide along the southern 
border with Mexico.  The ECGS Site is located in the middle portion of the valley approximately 
32 miles southwest of the Chocolate Mountains and 22 miles southeast of the Salton Sea. 

The next closest weather recording stations are Palm Springs and Blythe.  These two stations are 
automated surface observing systems (ASOS) as is the Imperial County Airport site.  The Palm 
Springs station is approximately 92 miles to the northwest.  The Palm Springs monitoring station 
is at the airport.  The terrain at this location is somewhat similar to the Imperial Valley in that the 
Coachella Valley is orientated in a northwest to southeast direction.  However, the Coachella 
Valley is approximately 8-miles wide at the Palm Springs Airport which tends to increase the 
wind speeds in this area.  In fact, this area has hundreds of windmills to convert this wind energy 
to electrical power due to the near constant winds.  The meteorological conditions at the Palm 
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Springs Airport are not similar to the conditions at ECGS, and thus are not appropriate for use in 
the permit modeling for the ECGS Project.  

The Blythe station is located approximately 84 miles to the northeast of the ECGS Site.  The 
Blythe station is at the airport located approximately 2 miles west of the Colorado River at the 
southern edge of the Parker Valley.  Parker Valley is oriented in a north-northeast to south-
southwest direction.  Terrain features in the Blythe vicinity include the Dome Rock Mountains to 
the east (across the Colorado River in Arizona), the Big Maria Mountains to the north, the 
McCoy Mountains to the west-northwest, and the Mule Mountains to the southwest.  The terrain 
differences at the Blythe location would make the meteorological conditions quite dissimilar to 
those at ECGS.  Thus, the data recorded at Blythe would not be appropriate for use in the permit 
modeling for the ECGS Project. 

The closest National Weather Service (NWS) stations are at Daggett and San Diego.  Both of 
these NWS stations are over 100 miles away (165 miles for Daggett, 100 miles for San Diego) 
and neither has climate or terrain similar to the conditions at the ECGS Site.  Therefore, these 
two sites do not have representative meteorological conditions acceptable for use in the permit 
modeling for the ECGS Project. 

Data from the Imperial County Airport were recently used to support modeling for the proposed 
Salton Sea Unit 6 geothermal project Application to CEC, which would be located about 27 
miles northwest of the ECGS Site.  The data from the Imperial County Airport are representative 
of conditions at ECGS and are appropriate for use in permit modeling.  Wind roses for each 
season are provided as Appendix A, Windrose Figures, of this Protocol. 

4.6.2 Background Air Pollutant Monitoring Data 
Available ICAPCD/CARB air quality data from 2000 through 2004 will be used to represent 
background air pollutant concentrations.  Data from El Centro and Calexico monitoring stations 
will be evaluated as potentially representative of the Project Site conditions.  

The El Centro 9th Street monitoring station records CO, NO2, PM10, PM2.5, and O3.  The El 
Centro monitoring station is located approximately 1.5 miles to the southwest of ECGS.  
Monitoring data recorded at this location are by far the most representative information available 
to characterize conditions at ECGS.  Calexico Ethel Street station located approximately 
10 miles to the south-southeast of ECGS is the only location in Imperial County where SO2 is 
recorded.  Data recorded at this location will be influenced by emissions from Calexico and the 
Mexican city of Mexicali, which is significantly larger than the City of El Centro.  Data recorded 
at Calexico would thus represent a worst-case representation of ambient conditions at ECGS.  
Data completeness percentages for each year for each pollutant at these monitoring stations will 
be provided. 

For both the construction and operational phase modeling, the highest reported concentration that 
has occurred within the last 5 years will be used as the background values for each pollutant and 
averaging time and will be added to the maximum modeled contributions of Project sources to 
obtain totals suitable for comparison with the AAQS.  This is a conservative approach because it 
assumes that the highest recorded value and the modeled maximum impact both occur at the 
same time and at the same location. 
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5. Section 5 FIVE Presentation of Modeling Results 

5.1 NAAQS AND CAAQS ANALYSIS 
The AAQS analyses for the new Unit 3 source alone and the cumulative sources at ECGS will be 
presented in a summary table.  A figure indicating the location of the maximum pollutant 
concentrations will be provided.  For CO, NO2, and SO2, the H1H short-term and highest annual 
concentrations will be reported.  For PM10, the H1H 24-hour concentration (of the individual 
5 years) over the 5 years modeled will be presented.  Background concentrations will be added to 
yield the total concentration, which will be compared with the NAAQS and CAAQS. 

5.2 HEALTH RISK ASSESSMENT ANALYSIS 
Maps at a scale of 1:24,000 will depict the following data: 

• Elevated terrain within a 10-km radius of the project 

• Distribution of population via census data with 10-km radius of the project and sensitive 
receptors, including schools, pre-schools, etc., within a 1-mile radius of the project 

• Current and future residential land uses 

• Location of proposed new or modified transmission lines 

• Isopleths of any areas where predicted exposures to air toxics result in estimated chronic non-
cancer impacts and acute impacts equal to or exceeding a hazard index of 1.0 

• Isopleths of any areas where exposures to air toxics lead to an estimated carcinogenic risk 
equal to or exceeding one in one million 

HRA modeling results will be summarized to include maximum annual (chronic both 
carcinogenic and non-carcinogenic) and hourly (acute) adverse health effects from TAC 
emissions.  Health risk values will be calculated and presented in the summary table for the 
points of maximum impact and the sensitive receptors with the maximum risk values. 

5.3 DATA SUBMITTAL 
Electronic copies of the modeling input and output files will be provided to ICAPCD and CEC. 
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Figure A-1 
Windrose for All Months 1991 – 1995 

Imperial County Airport 
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Figure A-2 
Windrose for Winter Months (December – February) 1991 – 1995 

Imperial County Airport 
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Figure A-3 
Windrose for Spring Months (March – May) 1991 – 1995 

Imperial County Airport 
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Figure A-4 
Windrose for Summer Months (June – August) 1991 – 1995 

Imperial County Airport 
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Figure A-5 
Windrose for Autumn Months (September – November) 1991 – 95 

Imperial County Airport 
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The best available control technology (BACT) assessment conducted for the Project considered 
all emission control technologies currently proposed or in use on natural-gas-fired combustion 
turbines (>50 MM British thermal unit per hour [Btu/hour] heat input) in combined cycle 
configurations.  To identify feasible emission limits, several information sources were consulted, 
including the following: 

• U.S. Environmental Protection Agency (USEPA) BACT/Lowest Achievable Emission Rate 
Clearinghouse (USEPA 1985) and updates 

• California Air Resources Board (CARB) BACT Clearinghouse database and CARB BACT 
Guidelines for Power Plants (Adopted 7/22/99) 

• Recent California Energy Commission (CEC) Applications for Certification 

• Research conducted by El Centro Unit 3 Repower design engineers 

Table 1, Summary of Recent NOx BACT Determinations for Combustion Turbine Generators in 
Combined Cycle Configurations, lists selected recent nitrogen oxides (NOx) BACT 
determinations for natural-gas-fired combined cycle power projects in California using advanced 
technology combustion turbines.  BACT for the most recent projects that have come on-line in 
the state has been determined to be either 2.0 or 2.5 parts per million (ppm) by volume (ppmvd) 
(at 15 percent oxygen [O2]), to be achieved by means of selective catalytic reduction (SCR) with 
ammonia injection.  All of the five most recent projects to be approved by CEC committed to a 
NOx BACT level of 2.0 ppmvd at 15 percent O2.  The combustion turbine generator (CTG) in 
this Project will achieve the BACT concentration of 2.0 ppmvd at 15 percent O2 using dry low-
NOx combustor technology (rather than steam or water injection, as a means of water 
conservation), and SCR. 

Similarly, the most recent combined cycle turbine projects have been approved with a carbon 
monoxide (CO) emissions limit between 3 and 6 ppmvd and a reactive organic compounds 
(ROC) emissions limit at or near 2 ppmvd (both at 15 percent O2), based on the use of a CO 
oxidation catalyst.  The CTG in this Project will employ the same control technology to achieve 
comparable CO and ROC stack exhaust levels.  Exclusive use of natural gas fuel has been 
determined to be BACT for sulfur oxides (SOx) and particulate matter less than 10 microns in 
diameter (PM10) in all other comparable projects for several years. 

E.1 ASSESSMENT OF NOx CONTROL TECHNOLOGIES 
Based on a review of materials described above, the following NOx control technologies were 
evaluated to determine whether they are able to achieve BACT NOx levels in practice: 

• Dry low emissions and Goal Line SCONOx™ 

• DLE and SCR with ammonia injection 

SCONOxTM 
SCONOx™ is a new NOx reduction system produced by Goal Line Environmental Technologies 
(now distributed by EmeraChem) for gas turbine applications.  This system uses a coated catalyst 
to oxidize both NOx and CO, thereby reducing plant emissions of these pollutants.  CO emissions 
are reduced in SCONOx™ by the oxidation of CO to carbon dioxide (CO2).  A two-step process 
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reduces the NOx emissions.  First, NOx emissions are oxidized to nitrogen dioxide (NO2) and 
then adsorbed onto the catalyst.  In the second step, a proprietary regenerative gas is passed 
through the catalyst periodically.  This gas de-desorbs the NO2 from the catalyst and reduces it to 
nitrogen (N2).  The system does not use ammonia as a reagent; rather, it uses natural gas as the 
basis for a proprietary catalyst regeneration process. 

TABLE 1 
SUMMARY OF RECENT NOX BACT DETERMINATIONS 

FOR COMBUSTION TURBINE GENERATORS IN COMBINED CYCLE 
CONFIGURATIONS 

Emission Limit1 
Name Location 

NOx CO ROC 
Control(s) On-Line 

Date 

Projects Recently Coming On-Line 
PICO CA 2.0 ppm 4.0 ppm 2 ppm SCR with ammonia 

CO oxidation catalyst 
March 05 

Metcalf CA 2.5 ppm 6.0 ppm 2 ppm SCR with ammonia 
CO oxidation catalyst 

May 05 

Pastoria – Phase 1 CA 2.5 ppm 3.0 ppm 6 ppm SCR with ammonia 
CO oxidation catalyst 

July 05 

Magnolia CA 2.0 ppm 2.0 ppm 2 ppm SCR with ammonia 
CO oxidation catalyst 

September 05 

Malburg CA 2.0 ppm 2.0 ppm 2 ppm SCR with ammonia 
CO oxidation catalyst 

2 October 05 

Projects Recently Permitted by CEC 
East Altamont CA 2.0 ppm 6.0 ppm 2.0 ppm SCR with ammonia 

CO oxidation catalyst 
 

SMUD Consumnes CA 2.0 ppm 4.0 ppm 1.4 ppm SCR with ammonia 
CO oxidation catalyst 

 

Inland Empire CA 2.0 ppm 3.0 ppm 2.0 ppm SCR with ammonia 
CO oxidation catalyst 

 

San Joaquin CA 2.0 ppm 4.0 ppm 2.0 ppm SCR with ammonia 
CO oxidation catalyst 

 

Roseville CA 2.0 ppm 4.0 ppm 2.0 ppm SCR with ammonia 
CO oxidation catalyst 

 

Notes: 
1All emission limits are in ppm by volume referenced to 15% O2  
SCR = selective catalytic reduction 
NOx = nitrogen oxides 
ROC = reactive organic compounds 
CO = carbon monoxide 
ppm = parts per million 
CA = California 
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As demonstrated by an initial installation on several gas turbines where energy is recovered from 
the exhaust gas to produce steam, SCONOx™ is capable of achieving NOx emission 
concentrations of 2 ppm based on a maximum inlet concentration of 25 ppm, and 90 percent CO 
reduction based on a maximum inlet concentration of 50 ppm.  However, the effectiveness of the 
SCONOx™ technology has not been demonstrated on turbines as large as the GE 7EA turbine 
proposed for the El Centro Unit 3 Repower Project. 

Vendors of the SCONOx™ technology have stated that it is commercially ready for any size 
turbine.  However, the largest turbine that SCONOx™ has actually been applied to thus far is a 
GE LM2500, approximately 25 MW in capacity, or about 1/5th the size of the Project.  The Otay 
Mesa Power Project (which would have used frame 7F turbines in a combined cycle 
configuration) was permitted with a commitment to use the SCONOx™ technology as the 
primary NOx and CO control method if possible, but construction of that project has been 
postponed for several years.  The Application for Certification (AFC) filed in 2000 for the Nueva 
Azalea Project also proposed to use the SCONOx™ technology, but ultimately, this project was 
never built. 

SCONOx™ would not require an oxidation catalyst or the use of ammonia reagent to control CO 
and NOx emissions.  The SCONOx™ technology employs a reactive catalyst that must be 
regenerated on a regular basis.  The catalyst reacts with CO and NOx to form CO2, which is 
emitted, and NO2, which is absorbed on the surface of the catalyst until it is saturated.  Prior to 
saturation, the catalyst is regenerated.  This is accomplished by sealing off the catalyst from the 
exhaust stream by means of a pair of mechanical louver doors and subjecting it to a mixture of 
natural gas and steam that forms hydrogen to produce elemental nitrogen and CO2, which are 
emitted through the stack. 

The manufacturer of SCONOx™ recommends that the catalyst in each module be removed and 
put through a regenerative bathing process once a year.  An on-line catalyst washing system 
design has not yet been fully developed.  There is some concern that the bathing process may 
result in an additional hazardous waste stream.  The time required for this process is not clearly 
known, but it is likely to be approximately 1 to 2 weeks.  Also, there may be a requirement that 
liquefied natural gas be stored on-site for use during the regular regeneration process of the 
catalyst throughout the year. 

For large gas turbines, an assembly of multiple SCONOx™ modules would be required to 
control NOx and CO to 2 ppm each.  For example, proposals for installation of the technology on 
frame 7F turbine have specified up to 15 such modules, with a capital cost of $26 million (Three 
Mountain Power Plant, 99-AFC-2).  Testing has not yet been conducted to demonstrate the 
successful operation of the louver doors used by each module under realistic flow and emissions 
conditions that would be found in large turbines.  Also, control algorithms have not yet been 
developed nor tested for controlling large numbers of SCONOx™ modules.  Due to the lack of 
appropriate testing and information, some heat recovery steam generator (HRSG) manufacturers 
have expressed reluctance to issue guarantees for their equipment if SCONOx™ is installed 
(Beck 2000). 

Although the SCONOx™ technology has been demonstrated to be an effective NOx and CO 
emission abatement system on a few small combined cycle turbine installations and does not 
require the use of ammonia reagent, an SCR system has virtually the same NOx emissions 
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guarantee as the SCONOx™ at a much lower price, and has been successfully demonstrated 
extensively on large frame-type turbines.  

Potential advantages of the SCONOx™ process include: 

• No ammonia.  The SCONOx™ process does not use ammonia.  This eliminates the 
ammonia storage and transportation safety issues entirely and the potential for ammonia slip 
or ammonia-based particulate formation. 

• Carbon monoxide reduction.  SCONOx™ will reduce CO emissions as well as NOx 
emissions. 

Potential disadvantages of the SCONOx™ process include: 

• Unproven for large gas turbines.  While demonstrated to be effective on smaller turbines, 
several aspects of the technology have not been demonstrated for a system configured for a 
larger turbine. 

• Catalyst “washing.”  A proprietary catalyst washing system must be used and an on-line 
catalyst washing system design has not yet been fully developed.  If an on-line catalyst 
washing system is not used, then the facility must be shut down for cleaning. 

• High capital and operating cost.  SCONOx™ is significantly more expensive than SCR 
with ammonia injection, primarily due to the higher cost of initial and replacement catalyst.  
The SCONOx™ catalyst is a precious metal catalyst, which is very expensive. 

Because the performance of SCONOx™ has not been sufficiently demonstrated as “achieved in 
practice” on large combined cycle turbines, as discussed above, SCONOx™ does not represent 
BACT for the ECGS Unit 3 Project at this time. 

SCR with Ammonia Injection 
SCR with ammonia injection systems for reduction of NOx emissions have been widely used in 
combined cycle gas turbine applications for many years and are considered a proven technology.  
SCR systems are commercially available from several vendors, unlike SCONOx™, which is 
available from a single vendor.  The SCR process involves the injection of ammonia into the flue 
gas stream via an ammonia injection grid upstream of a catalyst.  The ammonia reacts with the 
NOx gases in the presence of the catalyst.  The catalyst is not regenerated and requires periodic 
replacement.  SCR vendors typically offer a 3-year guarantee on catalyst life.  SCR with 
ammonia injection systems have been used in numerous larger combined cycle applications 
including 7EA Class units. 

The Project will use DLE and SCR and ammonia injection designed to achieve a NOx emission 
limit of 2.0 ppm (at 15 percent O2) on a 3-hour average.  As noted in Table 1, Summary of 
Recent NOx BACT Determinations for Combustion Turbine Generators in Combined Cycle 
Configurations, this level of NOx control is consistent with other recent similar projects, and is 
considered to be BACT for the El Centro Unit 3 Repower Project.  It has also been approved by 
the Imperial County Air Pollution Control District (ICAPCD). 
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E.2 OTHER TECHNOLOGIES 
Technologies that cannot achieve a NOx emissions limit of 2.0 ppmvd (at 15 percent O2) in 
practice were not considered as potential BACT candidates.  These technologies include SCR 
without DLE and DLE without SCR.   

E.3 ASSESSMENT OF CO CONTROL TECHNOLOGIES 
The El Centro Unit 3 CTG is guaranteed to achieve 4 ppm (at 15 percent O2) over a 3-hour 
average with natural gas fuel and use of a CO oxidation catalyst (except during unit startup and 
shutdown).  The ICAPCD has already confirmed that the use of a CO oxidation catalyst will 
result in emissions of CO that will conform to current ICAPCD BACT requirements. 

The following CO control technologies are evaluated: 

• Combustion design/control 

• CO oxidation catalyst 

Combustion Design/Control  
Gas turbine combustion technology has significantly improved over recent years with respect to 
lowering CO emissions.  This turbine design that will be used for the El Centro Unit 3 Repower 
Project has been guaranteed by the manufacturer to achieve a CO rate of 25 ppm (at 15 percent 
O2) without post-combustion control technologies under a wide range of operating conditions 
(60 percent to 100 percent load) and ambient conditions (15°F to 115°F). 

CO Oxidation Catalyst  
CO oxidation catalysts have been used with natural-gas-fired turbines for over a decade when 
uncontrolled CO emission levels are considered unacceptably high.  CO oxidation catalysts 
operate at elevated temperatures within the exhaust stream and are considered technically 
feasible, having been successfully demonstrated in numerous combined cycle frame turbine 
applications.  Thus, installation of a CO oxidation catalyst on the Project turbines is considered 
to be BACT for CO in the case of the El Centro Unit 3 Application. 

E.4 ASSESSMENT OF ROC CONTROL TECHNOLOGIES 
The proposed BACT level of 2 ppmvd (at 15 percent O2) for ROC control achieved by a CO 
oxidation catalyst is consistent with the most stringent level that has been demonstrated in 
practice by the latest combined cycle units to come on-line in California and is therefore 
considered to be BACT for the El Centro Unit 3 Repower Project. 

E.5 ASSESSMENT OF SO2 AND PM10 CONTROL TECHNOLOGIES 
Sulfur dioxide and PM10 emissions will be controlled through the exclusive use of clean-burning 
pipeline quality natural gas.  This control technology has been widely and uniformly 
implemented for control of SO2 and PM10 emissions from combustion turbines in California and 
throughout the United States, and is considered to be BACT for the El Centro Unit 3 Repower 
Project. 



 Attachment E 
 BACT Assessment 

E-6 

E.6 ASSESSMENT OF AMMONIA SLIP CONTROL TECHNOLOGIES 
The proposed BACT level of 5 ppmvd (at 15 percent O2) is the most rigorous control 
requirement that has been imposed to date on any gas turbine power plant project in California, 
and is thus considered to represent an appropriate BACT level for the El Centro Unit 3 Repower 
Project. 

E.7 COOLING TOWER DRIFT PM10 CONTROL TECHNOLOGIES 
The Project will include improvements to the Unit 3 cooling tower, including a retrofitting of the 
existing drift elimination system to achieve an extremely low level of PM10 emissions from this 
source.  Based on data provided by the cooling tower manufacturer, the new drift eliminator will 
control drift to a level of no more than 0.001 percent of the circulating water flow rate.  The 
ICAPCD has already agreed that this level of control constitutes BACT for the cooling tower. 

E.8 REFERENCES 
Beck, R.W.  2000.  Towantic Energy Project Revised BACT Analysis.  February 18. 

U.S. Environmental Protection Agency (EPA).  1985.  http://cfpub.epa.gov/rblc/htm/bl02.cfm 

 







Attachment F 
Certificates for Banked Emission  

Reduction Credit to Offset Project Emissions 
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Letter from Imperial County Air Pollution Control District 

Regarding Approval of Emission Reduction Package 
 
 
 



 













 




