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980 Ninth Street, Suite 1900
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main 916.447.0700

fax 916.447.4781

www.stoel.com

KIMBERLY HELLWIG

~ Direct (916) 319-4742
September 25, 2008 kjhellwig@stoel.com

BY HAND DELIVERY AND PER PROOF OF SERVICE

J. Mike Monasmith

Siting Project Manager
California Energy Commission
1516 Ninth Street

Sacramento, CA 95814

Re: Carlsbad Energy Center Project (07-AFC-6)
Additional Acute Health Hazard Modeling Analysis

Dear Mr. Monasmith:

DOCKET
07-AFC-6

DATE sEP 252008

RECD. sEP 252008

On behalf of Carlsbad Energy Center LLC, please find enclosed for docketing correspondence to
Dr. Steve Moore of the San Diego Air Pollution Control District regarding Sierra Research’s
acute health hazard modeling analysis for the Carlsbad Energy Center Project. The related

modeling files are also enclosed, which are contained on a CD-Rom.

Respectfully submitted,

imberly Hgllwig
enior, Paralegal

KJH:kjh

Enclosures

cc: See Proof of Service (correspondence only)
Mr. Will Walters, California Energy Commission Staff
Mr. Tom Andrews, Sierra Research (correspondence only)
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September 24, 2008 : | Sierra

research

1801 J Street
Sacramento CA 95811
Tel: (916) 444-6666
Fax: (916) 444-8373

Dr. Steve Moore

. . Ann Arbor M!
Englnc?enng Qroup ) o Tel: (734) 761-6666
San Diego Air Pollution Control District : Fax: (734) 761-6755
10124 Old Grove Road

San Diego, CA 92131

Subject:  Application for Authority to Construct for the Proposed Carlsbad Energy
' Center Project — Additional Acute Health Hazard Modeling Analysis

Dear Dr. Moore:

On behalf of Carlsbad Energy Center LLC, we are pleased to submit the following
additional acute non-cancer health impact modeling results for the new gas turbines
proposed as part of the Carlsbad Energy Center Project (CECP). At the request of the
SDAPCD, we performed two additional focused non-cancer acute health hazard
modeling analyses examining impacts during simultaneous gas turbine startups, and
startup of one turbine while commissioning the other gas turbine. For these analyses, we
modeled the toxic air contaminant (TAC) emission rates using TAC emission factors
provided by the SDAPCD from tests performed at the Palomar Energy Facility. The
results of these two modeling analyses are discussed below.

Normal Gas Turbine Startups — One-Hour Average Acute Non-Cancer
Health Hazard Impacts

At the request of the SDAPCD, we performed a modeling analysis examining a normal
gas turbine startup/shutdown with the hour broken down into four different operating
phases. This approach was used in an attempt to model the different dispersion
characteristics that occur as the gas turbine load changes during a startup/shutdown.

Each operating phase contains a unique set of TAC emission rates and stack exhaust
parameters. The analysis assumes the simultaneous startup/shutdown of each gas turbine.

The analysis was performed using TAC emission factors denved from a compliance test
performed at the Palomar Energy Facility. The compliance test! was conducted on the
natural gas-fired GE 7FA gas turbine Unit CT-2 at the Palomar Energy Center on
October 2007. The compliance test was a short-duration test of only one hour during a

! Delta Air Quality Services, Incorporated. Cold Start Up Emissions from CT-2 at the Palomar Energy
Center, Document No. R026220, November 2007.
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gas turbine startup instead of the normally required three test runs of one hour each. The
Palomar Energy Center test results showed higher emission factors for acetaldehyde,
acrolein, benzene, and formaldehyde compared to the EPA-approved emission factors®
used in the previous health risk assessment performed for the CECP. While we do not
believe that the limited amount of data available from a single one-hr test performed at
the Palomar Energy Facility is sufficient to accurately characterize starfup emissions for
the new units proposed for CECP, we performed the requested analysis to be responsive
to the request from the SDAPCD.

As in the previous modeling performed for the CECP, the AERMOD model was used for
this analysis. For each operating phase, the AERMOD model was run assuming the TAC
emission rates and stack exhaust parameters for each phase occurred for the entire hour.
The corresponding composite hourly average results were determined by calculating the
weighted average of each operating phase impact based on the duration of each phase.
For example, since the duration of Phase 1 is 12 minutes, the contribution of Phase 1 to

. the composite hourly average is based on the ratio of 12 minutes divided by 60 minutes.
The attached tables show the modeling inputs including duration, fuel use rate, and stack
exhaust parameters for each phase during startup/shutdown of each gas turbine. The
electronic modeling files are included in the enclosed compact disc.

The resulting non-cancer acute health hazard indices for the Point of Maximum (PMI),
Maximally Exposed Individual Resident (MEIR), and Maximally Exposed Individual
Worker (MEIW) are shown in Table 1. As shown in this table, the impacts are below the
SDAPCD significance level of 1.0.

Gas Turbine Commissioning — One-Hour Average Acute Non-Cancer
Health Hazard Impacts

At the request of the SDAPCD, we performed a modeling analysis examining acute
health hazards during the normal startup/shutdown of one gas turbine and the
commissioning of the second gas turbine. As with the above normal startup/shutdown
analysis, the analysis was performed using TAC emission rates derived from a
compliance test performed at the Palomar Energy Facility. The phased approach
discussed above was used to analyze the impacts from the gas turbine undergoing a
normal startup/shutdown. For the gas turbine undergoing a commissioning test, it was
assumed this unit was operating at 50 percent load. As with the previous health risk
assessment performed for the CECP, the analysis was performed using a combination of
the HARP and AERMOD models. The TAC emission rates and modeling inputs are
shown in the enclosed tables and the electronic modeling files are included in the
enclosed compact disc. The resulting non-cancer acute health hazard indices are shown
in Table 1. As shown in this table, the impacts are below the SDAPCD significance level
of 1.0.

2 USEPA. Compilation of Air Pollutant Emission Factors, Volume | - Stationary Point and Area Sources,
Chapter 3.1- Stationary Gas Turbines, Table 3.1-3, April 2000.
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Table 1
Gas Turbine Startup and Commissioning Modeling Results
' ~ Acute Health Hazard Index
Startup of One Gas Turbine and
Simultaneous Startup of Both Gas | Second Gas Turbine Undergoing
Parameter Turbines (using 4-phase approach) Commissioning

Point of Maximum Impact (PMI) 0.76 0.60
Mazximally Exposed Individual 033 0.33
Resident (MEIR) .
Maximally Exposed Individual 0.18 0.16
Worker (MEIW)
Significance Level 1.0 1.0

If you have any questions regarding this package, please contact me at (916) 444-6666.

Sincerely,

%/// —

Tom Andrews
Senior Engineer

Enclosures

cc: Tim Hemig, Carlsbad Energy Center LLC
George L. Piantka, Carlsbad Energy Center LLC

John McKinsey, Stoel
Will Walters, CEC
Michael Monasmith, CEC

CEC Dockets Office (07-AFC-6)




ATTACHMENT A

MODELING INPUTS
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Table A-2
Carlsbad Energy Center

Maximum Hourly TAC Emissions From the Gas Turbines during Startup Phases 1 and 4

with SDAPCD Emission Factors

1 Turbine 2 Turbines Hourly
Emission Max. Hourly | Max. Hourly Emission Rate
Pollutant F a . o .
actor Emissions Emissions Per Turbine
Ib/MMscf Ibs/hr (each) Ibs/hr g_;lsec (each)

Ammonia 5 ppmv slip 7.34E+00 1.47E+01 9.25E-01
Propylene 7.71E-01 8.27E-01 1.65E+00 1.04E-01
Hazardous Air Pollutants (HAPs)

Acetaldehyde 1.28E+00 1.38E+00 2.75E+00 1.74E-01
Acrolein 6.89E-02 7.39E-02 1.48E-01 9.31E-03
Benzene 2.56E-02 2.74E-02 5.49E-02 3.46E-03
1,3-Butadiene 4.39E-04 4.71E-04 9.41E-04 5.93E-05
Ethylbenzene 3.26E-02 3.50E-02 6.99E-02 4.40E-03
Formaldehyde 4.63E+00 4.96E+00 9.93E+00 6.25E-01
Hexane 2.59E-01 2.78E-01 5.565E-01 3.50E-02
Naphthalene 1.66E-03 1.78E-03 3.56E-03 2.24E-04
PAHs (listed individually below) 1.31E-04 1.40E-04 2.81E-04 1.77E-05
Benzo(a)anthracene 2.26E-05

Benzo(a)pyrene 1.39E-05

Benzo(b)fluoranthrene 1.13E-05

Benzo(k)fluoranthrene 1.10E-05

Chrysene 2.52E-05

Dibenz(a,h)anthracene 2.35E-05

Indeno(1,2,3-cd)pyrene 2.35E-05

Propylene oxide 2.96E-02 3.17E-02 6.34E-02 4.00E-03
Toluene 1.33E-01 1.43E-01 2.85E-01 1.80E-02
Xylene 6.53E-02 7.00E-02 1.40E-01 8.82E-03

1) Acetaldehyde, acrolein, benzene and formaldehyde emission factors are from Steve Moore of the
SDAPCD, based on the October 22, 2007 source test. Other factors except for PAHs, hexane and
propylene are from AP-42, Table 3.1-3, 4/00. Individual PAHs, h

2) Single turbine maximum heat input (MMBtu/hr) = 1093
3) Natural gas heat content (Btu/scf high heating value, HHV) = 1019.3
4) Maximum single turbine hourly fuel flow (MMscf/hr) = 1.0723

9/24/2008

Sierra Research




Table A-3
Carlsbad Energy Center

Maximum Hourly TAC Emissions From the Gas Turbines during Startup Phases 2 and 3

with SDAPCD Emission Factors

1 Turbine 2 Turbines Hourly
Emission Max. Hourly | Max. Hourly Emission Rate
Pollutant o I I :
Factor Emissions Emissions Per Turbine
Ib/MMscf Ibs/hr (each) Ibs/hr glsec (each)
Ammonia 5 ppmv slip 1.40E+01 2.80E+01 1.77E+00
Propyiene 7.71E-01 1.57E+00 3.13E+00 1.97E-01
Hazardous Air Pollutants (HAPs)
Acetaldehyde 1.28E+00 2.61E+00 5.22E+00 3.29E-01
Acrolein 6.89E-02 1.40E-01 2.80E-01 1.76E-02
Benzene 2.56E-02 5.19E-02 1.04E-01 6.55E-03
1,3-Butadiene 4.39E-04 8.92E-04 1.78E-03 1.12E-04
Ethylbenzene 3.26E-02 6.62E-02 1.32E-01 8.34E-03
Formaldehyde 4.63E+00 9.40E+00 1.88E+01 1.18E+00
Hexane 2.59E-01 5.26E-01 1.05E+00 6.63E-02
Naphthalene 1.66E-03 3.37E-03 6.74E-03 4.25E-04
PAHs (listed individually below) 1.31E-04 2.66E-04 5.32E-04 3.35E-05
Benzo(a)anthracene 2.26E-05
Benzo(a)pyrene 1.39E-05
Benzo(b)fluoranthrene 1.13E-05
Benzo(k)fluoranthrene 1.10E-05
Chrysene 2.52E-05
Dibenz(a,h)anthracene 2.35E-05
Indeno(1,2,3-cd)pyrene 2.35E-05
Propylene oxide 2.96E-02 6.01E-02 1.20E-01 7.57E-03
Toluene 1.33E-01 2.70E-01 5.40E-01 3.40E-02
Xylene 6.53E-02 1.33E-01 2.65E-01 1.67E-02

1) Acetaldehyde, acrolein, benzene and formaldehyde emission factors are from Steve Moore of the
SDAPCD, based on the October 22, 2007 source test. Other factors except for PAHs, hexane and
propylene are from AP-42, Table 3.1-3, 4/00. Individual PAHSs, h

2) Single turbine maximum heat input (MMBtu/hr) = 2070
3) Natural gas heat content (Btu/scf high heating value, HHV) = 1019.3
4) Maximum single turbine hourly fuel flow (MMscf/hr) = 2.0308

9/24/2008

Sierra Research
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9/24/2008

Table A-6

Summary of Modeling Inputs for Revised Acute
Health Hazard Analysis

Carisbad Energy Center

Acute HHI Acute HHI
Task | Emitting Unit|  ModetInput | Model Input Acll;tsu}t-lglu:{l:gdel
Startup Phases | Startup Phases Commissioning
1and 4 2and 3

1 GT 1 5.587E-02 1.058E-01 -

GT 2 5.5687E-02 1.058E-01 -

5 GT 1 5.587E-02 1.058E-01 -

GT 2 - - 5.587E-02

All modeling input values are in units of g/s per ug/m3

Sierra Research
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BEFORE THE ENERGY RESOURCES CONSERVATION AND DEVELOPMENT
COMMISSION OF THE STATE OF CALIFORNIA

APPLICATION FOR CERTIFICATION

ForTHE CARLSBAD ENERGY CENTER

Docket No. 07-AFC-6 PROOF OF
PROJECT SERVICE

(Revised 9/10/2008)

Carlsbad Energy Center Project (07-AFC-6)
Letters of Support — Supervisor Slater-Price & South Vista Communities

CALIFORNIA ENERGY COMMISSION
Attn: Docket No. 07-AFC-6

1516 Ninth Street, MS-15

Sacramento, CA 95814-5512
docket@energy.state.ca.us

COUNSEL FOR APPLICANT

APPLICANT

John A. McKinsey
David Lloyd Stoel Rives LLP
Carlsbad Energy Center, LLC 980 Ninth Street, Ste. 1900
1817 Aston Avenue, Suite 104 Sacramento, CA 95814
Carlsbad, CA 92008 jamckinsey@stoel.com
David.Lloyd@nrgenergy.com

INTERESTED AGENCIES
Tim Hemig, Vice President
Carlsbad Energy Center, LLC Ca. Independent System Operator
1817 Aston Avenue, Suite 104 P.0. Box 639014
Carlsbad, CA 92008 Folsom, CA 95763
Tim.Hemig@nrgenergy.com © e-ecipient@caiso.com
APPLICANT’S CONSULTANTS City of Carlsbad

_ Joseph Garuba,

Robert M'ason, Project Manager Municipals Project Manager
CH2M Hill, Inc. . Ron Ball, Esg., City Attorney
3 Hutton Centre Drive, Ste. 200 1200 Carlsbad Village Drive
Santa Ana, CA 92707 Carlsbad, CA 92008
robert. Mason@ch2m.com igaru@ci.carlsbad.ca.us

rball@ci.carlsbad.ca.us
Megan Sebra
CH2M Hill, Inc. Allan J Thompson
24385 Natomas Park Drive, Ste. 600 Attorney for the City
Sacramento, CA 95833 21 "C" Orinda Way #314

Megan.Sebra@ch2m.com Orinda, CA 94563

—

Portlnd3-1635606.2 0035434-00009



INTERVENORS

California Unions for Reliable Energy (“CURE”)
Suma Peesapati

Marc D. Joseph

Adams Broadwell Joseph & Cardozo

601 Gateway Boulevard, Suite 1000

South San Francisco, CA 94080
speesapati@adamsbroadwell.com

Center for Biological Diversity
c¢/o William B. Rostove
EARTHJUSTICE

425 17thd Street, 5thd Floor
Oakland, CA 94612
wrostov@earthjustice.org

ENERGY COMMISSION

Dick Ratliff
Staff Counsel
dratliff@energy.state.ca.us

Public Advisor's Office
pao@energy.state.ca.us

JAMES D. BOYD
Commissioner and Presiding Member
jpoyd@energy.state.ca.us

KAREN DOUGLAS
Commissioner and Associate Member
kidougla@energy.state.ca.us

Paul Kramer
Hearing Officer
pkramer@energy.state.ca.us

Mike Monasmith
Siting Project Manager
mmonasmi@energy.state.ca.us

DECLARATION OF SERVICE

|, Elizabeth Hecox, declare that on September 25, 2008, | deposited copies of the attached document in the
United States mail at Sacramento, California, with first-class postage thereon fully prepaid and addressed to

those identified on the Proof of Service list above.

Transmission via electronic mail was consistent with the requirements of California Code of Regulations,
title 20, sections 1209, 1209.5, and 1210. All electronic copies were sent to all those identified on the

Proof of Service list above.,

| declare under penalty of perjury that the foregomg is true and correct

it Sleoy

Ehzal%th Hecox

Portlnd3-1635606.2 0035434-00009



