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INLAND EMPIRE ENERGY CENTER PERMIT TO CONSTRUCT

COMPANY NAME AND ADDRESS

INLAND EMPIRE ENERGY CENTER, LLC (IEEC)

26226 Antelope Road
Romoland, CA 92585
SCAQMD ID #129816

Contact:

EQUIPMENT LOCATION

John Gates, (951) 928-6905

INLAND EMPIRE ENERGY CENTER, LLC (IEEC)

26226 Antelope Road
Romoland, CA 92585

EQUIPMENT DESCRIPTION

Section H of the facility permit: Permit to Constrand temporary Permit to Operate

Equipment ID Connected| RECLAIM Emissions and Conditions
No. | To Source Type/ Requirements
Monitoring
Unit

PROCESS 1: COMBUSTION AND POWER GENERATION
SYSTEM 1: GAS TURBINE COMBUSTION
TURBINE, #1, NATURAL GAS, | D1 C17 NOx: NOx: 2.0 PPMV (4) [RULE | A63.1,
GENERAL ELECTRIC, MODEL MAJOR 2005 BACT, RULE 1703]; | A99.1,
S107H, COMBINED CYCLE, SOURCE NOx: (COMMISSIONING) | A99.3,
WITH DRY LOW NOx 68.26 LBS/MMSCEF (1) Al195.1,
BURNERS, 2,597 MMBtu/HR (at [RULE 2012]; NOx: 7.36 | A195.2,
36 °F) WITH: LBS/MMSCF (1) [RULE A195.3,

2012]; NOx: 123 PPMV A327.1,
AIN: 439481456168 NATURAL GAS (8) B61.1,

[40CFR 60 SUBPART D29.1,
GENERATOR, 405 MW B11l GG]; D29.2,

D82.1,

GENERATOR, #1, HEAT B13 CO: 3.0 PPMV (4) [RULE | D82.2,
RECOVERY STEAM 1303 BACT]; CO: 2,000 E193.1,
GENERATOR (HRSG) PPMV (5) [RULE 407]; E193.2,
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Equipment ID Connected RECLAIM Emissions and Conditions
No. | To Source Type/ Requirements
Monitoring
Unit
E193.3,
VOC: 2.0 PPMV (4) E193.6
[RULE 1303-BACT]; VOC: | 1296.1,
1.4 PPMV (7) [RULE 13034 K40.1,
OFFSET] K67.1
PM10: 2007.5LBS/HR (4
7) [RULE 1303-BACT
OFFSET; PM10: 0.1
GRJ/SCF (5) [RULE 409];
PM10: 11 LBS/HR (5)
[RULE 475]; PM10: 0.01
GR/SCF (5A) [RULE 475];
SOx 150 PPMV (8)
[40CFR 60 SUBPART
GG]J; SO2: (9) [40CFR 72 —
ACID RAIN]; H,S LEVEL
IN NATURAL GAS LESS
THAN 0.25 GRAIN PER
100 SCF [RULE 1303-
OFFSET]
STACK, #1 SERVING TURBINE | S19 | C4
AND HRSG #1, HEIGHT: 195
FT; DIAMETER: 22 FT, WITH:
A/N: 439481456168
TURBINE, #2, NATURAL GAS, | D2 C18 NOXx: NOx: 2.0 PPMV (4) [RULE | A63.1,
GENERAL ELECTRIC, MODEL MAJOR 2005 BACT, RULE 1703]; | A99.1,
S107H, COMBINED CYCLE, SOURCE NOx: (COMMISSIONING) | A99.3,
WITH DRY LOW NOx 68.26 LBS/MMSCF (1) A195.1,
BURNERS, 2,597 MMBtu/HR (at [RULE 2012]; NOx: 7.36 | A195.2,
36 °F) WITH: LBS/MMSCF (1) [RULE A195.3,
2012];NOx: 123 PPMV A327.1,
AIN: 439485456169 NATURAL GAS (8) B61.1,
[40CFR 60 SUBPART D29.1,
GENERATOR, 405 MW B20 GG]; D29.2,
D82.1,
GENERATOR, #2, HEAT B22 CO: 3.0 PPMV (4) [RULE | D82.2,
RECOVERY STEAM 1303 BACT]; CO: 2,000 E193.1,
GENERATOR (HRSG) PPMV (5) [RULE 407]; E193.2,
E193.3,
VOC: 2.0 PPMV (4) E193.6
[RULE 1303-BACT]; VOC: | 1296.2,
1.4 PPMV (7) [RULE 13034 K40.1,
OFFSET] K67.1
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Equipment ID Connected RECLAIM Emissions and Conditions
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PM10: 2607.5LBS/HR 4
7) [RULE 1303-BACT
OFFSET; PM10: 0.1
GR/SCF (5) [RULE 409];
PM10: 11 LBS/HR (5)
[RULE 475]; PM10: 0.01
GR/SCF (5A) [RULE 475];
SOx 150 PPMV (8)
[40CFR 60 SUBPART
GG]J; SO2: (9) [40CFR 72 —
ACID RAIN]; H2S LEVEL
IN NATURAL GAS LESS
THAN 0.25 GRAIN PER
100 SCF [RULE 1303-
OFFSET]
STACK, #2, SERVING TURBINE S26 C5
AND HRSG #2, HEIGHT: 195
FT, DIAMETER: 22 FT
A/N: 439485456169
SYSTEM 2: AUXILIARY EQUIPMENT
BOILER, AUXILIARY, D3 C6 NOx MAJOR| NOx: 7.0 PPMV (4) [RULE | A63.2,
NEBRASKA BOILER, MODEL SOURCE 2005 BACT, RULE1703]; | A99.2,
NS-F-76, NATURAL GAS NOx: 8.36 LBS/IMMSCF A195.4,
FIRED,-457152.12MMBtu/HR, (1) [RULE 2012]; A195.5,
WITH LOW NOX BURNER A195.6,
WITH: CO: 50 PPMV (4) [RULE | B61.1,
1303 BACT]; CO: 400 C1.2,
AIN: 439492456170 PPMV (5) [RULE 1146]; | D29.4,
CO: 2,000 PPMV (5) D82.3,
BURNER, NATURAL GAS, [RULE 407]; D82.4,
TODD VARIFLAME, MODEL E193.1,
VIIE9OVGXXXX, 152.12 VOC: 10 PPMV (4) [RULE | E193.3,
MMBTU/HOUR 1303 BACT] E193.6
1296.3,
PM10: 7.26 LBS/IMMSCF | K40.2
(4) [RULE 1303-BACT
OFFSET; PM10: 0.1
GRJ/SCF (5) [RULE 409];
H2S LEVEL IN
NATURAL GAS LESS
THAN 0.25 GRAIN PER
100 SCF [RULE 1303-
OFFSET]
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STACK, HEIGHT: 100 FT; DIA: | S31 | C6
4 FT, SERVING AUXILIARY
BOILER, WITH:

AIN:-439492456170

BACKGROUND

Inland Empire Energy Center, LLC (IEEC) submittedagplication on August 17, 2001 to the
California Energy Commission (CEC) seeking cerdfion of a brand new power plant to be
located at Romoland in Riverside County. The powant would consist of two combustion
turbine generators (CTG) and one steam turbinergemrg STG) with a nominal total generating
capacity of 670 MW. The combustion turbine germsatvere General Electric PG7251 (FB)
gas turbines with heat recovery steam generatd®S(#) and duct burners. The power plant
would also include an auxiliary boiler, a standleyperator, an emergency fire pump engine, two
ammonia storage tanks, cooling towers, stacksgbeutric transmission facilities. As a part of
the Title V permitting process, on Sept. 26, 20DEC also submitted eleven applications to the
South Coast Air Quality Management District (AQMD)he AQMD application numbers were
391423-391432. The AQMD issued a Final Determamatif Compliance (FDOC) on February
28, 2003. An addendum to the FDOC was issuedd@A@MD on April 8, 2003. The CEC
approved the power plant project on December 103 2@\fter the CEC approval the IEEC
decided to put the project on hold. Permits toshmuct to be issued by the AQMD for the
proposed 670 MW plant were also put on hold acogigli

On February 3, 2005 IEEC submitted a new set olicgifpns to the AQMD for a change in the
plant design. The applications were deemed completéebruary 22, 2005. The new design
substitutes the GE PG7251(FB) gas turbine with eeriicel efficient model S107H combined
cycle system. The S107H is an integrated powaent pieat includes gas turbine, HRSG, and
steam turbine. Unlike the previous configuratiéiiva gas turbines and one steam turbine, the
current design uses two GE S107H turbines andhiirgtes the duct burners. Each S107H
combined cycle system has a net generating capafciy> MW while the combined net
capacity is 810 MW. Similar to the previous desi§alective Catalyst Reduction (SCR)
systems and CO oxidation catalysts will still biéized for control of NOx and CO emissions,
respectively. Two 16,000-gallon ammonia storag&gaand an ammonia distribution grid will
be built for the SCR systems. A natural gas faagiliary boiler (157 MMBtu/hr) will be
installed to provide steam for serving the turtshaft seals, condenser sparging, and for
auxiliary purposes as needed. Emissions from dilertwill be controlled with a separate SCR
system. Two 8-cell, mechanical draft evaporatweliag towers are to be built to provide
cooling for the turbine condensers. Additionaliiary equipment also include two diesel fired
2,000 kW standby generators and a 300 horsepowseld@mergency fire pump engine.
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The facility will be located in the area that isnved for industrial use. However, the proposed
site is nearby the Romoland Elementary Schooldiates some 800 children. The distance
between the school and the facility is over 1,08%1 {about 1,200 feet). Due to the site’s
closeness to the school the Romoland School Disiaid intervened during the original CEC
certification process.

The EPA has delegated to the AQMD limited PSD atttyhsepecific for this project. The

AQMD has agreed to accept the delegation. Theeaggat is detailed in a memorandum signed
by AQMD EO Barry Wallerstein and Deborah Jordatu8fEPA on March 30, 2005. As such,
the AQMD permit is also a PSD permit.

AQMD issued the initial PSD/RECLAIM/Title V faciltpermit to construct on August 5, 2005
for construction of an 810 MW power plant. On Felop2, 2006, AQMD issued IEEC a minor
modification to the RECLAIM/Title V and an adminiative PSD facility permit granting an
extension of the 6 month time period to 12 monthsdgotiate a Memorandum of
Understanding with the U.S. Forest Service.

Compliance Review A check in the Inspector’s file shows no actitmslate.

NEW APPLICATIONS

On April 21, 2006, AQMD received 4 applicationsrfréEEC for change of condition for both
turbines, the auxiliary boiler, and a Title V mimaodification. In March 2005, IEEC provided
AQMD with PM10 source test data from GE F-class) @@mbustion turbines as the support
basis for their proposed emission rate of 10 Ihg/loo 0.00385 Ibs/MMBtu for the new H-class
(7H) turbine. In April 2005, GE conducted sourcgtitegy on the 9H turbine operating in Baglan
Wales. The Wales unit was tested by the Avogadoufg a California based test firm, using
EPA methods 201a and 202, methods AQMD sourcentgkas typically accepted for
determining PM10 from gas turbines.

The 9H is the 50 Hz version of the 7H 60 Hz turlpneposed at IEEC. According to GE
literature, gas turbines designed for 50 Hz serwm at 3000 RPM. Because of the lower speed
(compared to the 60 Hz, 3600 RPM turbines) andldggquapeeds on the last stage blading (a
technological limit), the 50 Hz turbines are mualgkr in size than the 60 Hz machines. As a
result, much more power can be produced. Althdbghmaximum energy output of the 9H unit
is 20% higher (480 vs 410 MW), the 9H and 7H uhdse similar combustion characteristics.
Both operate at a firing temperature of 2,6BQvith a pressure ratio of 23 to 1 and net efficien
of 60%. Both use a single shaft to generatedradéygtfrom a single generator from both
mechanical and steam expansion energy sources.H bieits (263 MW with steam turbine)
operate at a firing temperature of 2,460with a pressure ratio of 15 to 1 and net efficieof

56%. The 7F units will generally have two sepags®eerators, one servicing the gas turbine and
one for the steam turbine.
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Based upon the results of these tests, and GEes tdted May 8, 2006, IEEC has proposed and
AQMD agreed to lower their PM10 emission rate frb@nlbs/hour to 7.5 Ibs/hour or 0.00288
Ibs/MMBLtu. In addition, IEEC has requested AQMDplace a combined daily operation limit

for the 2 turbines and aux boiler. This conditioowd limit the sum of operating hours to 60
during any calendar day. Current emission limitdibons are based upon 30 day monthly
averages as required under Rules 1303 and 1313.

Table 1 : Summary of Applications and ProcessiegsF

A/N Submittal Deemed Equipment Fee Processing Rule 301Y Total
Date Complete Schedule Fee XPP
456168 4-21-06 5-11-06 Gas Turbine D1 G $8,220.94 1.5 $12,331.41
456169 4-21-06 5-11-06 Gas Turbine D2 G $4,110.47 1.5 $6,165.71
456170 4-21-06 5-11-06 Aux Boiler D3 E $3,318.36 1.5 $4,977.54
456166 4-21-06 5-11-06 Title V Appl N/A $1,267.94 N/A $1,267.94
$24,742.60

IEEC is a Title V facility thus this change in caimah will require an appropriate revision

action. Since the change of condition does natltr@s any increases in emission, the revision
in the Permit is classified as a Minor Revisiordascribed under Rule 3005 — Permit Revisions.
In addition, after consultation with EPA staff opil{ 21, 2006, AQMD has determined that the
proposed modification is an administrative charggihé PSD permit. Based on the PSD
agreement between AQMD and US EPA, the AQMD haseafto handle the administrative
revisions to the PSD permit. Thus, AQMD will presghe PSD administrative change
associated with these applications. The AQMD pefuamttions both as a Title V and PSD
permit.

DISCUSSION

AQMD has reviewed the proposal to limit the hourseration per day and to lower PM10
emission limits based upon GE’s letter dated Ma3(®6 and the recent source test conducted
on a similar unit in Baglan, Wales. The test wasgrmed using EPA Methods 201a and 202,
methods which have been typically accepted by AQWtas turbines tested in the AQMD and
large gas turbines tested in both Bay Area AQMD Reather River AQMD in California. The
test was conducted by a California test firm faanilvith the PM10 test method. In addition, the
test firm has tested many large F-class turbinésinvCalifornia.

AQMD source testing staff has reviewed the testslte and have qualitatively determined that
the overall approach used was appropriate for PéMii@sions (see memo dated May 11, 2006).
Staff also stated that certain procedures difl@mfmethods deemed acceptable for AQMD
purposes. The sampling methodology was modifieddating the cyclone and filter to 320 F,
which is significantly above the stack temperatfré85 F. AQMD source testing staff believes
that this modification was done to exclude capufrsulfuric acid mist on the filter, and
understates the PM10 emission rate for AQMD purpogeditionally, staff indicated that the
gas properties estimated by Methods 201A are dltayehe higher temperature as stack gas
enters the cyclone, which could affect cyclonecegficy. Staff is unclear from the data provided
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whether a high or low bias will result due to thgher temperatures within the cyclone.
However, upon further evaluation and discussioih wiurce testing staff, it has been
determined that since the natural gas used faesdten Wales contained significantly higher
sulfur content than the natural gas proposed taskd by the IEEC project (0.64 compared to
0.25 gr/100scf, respectively), that the effect efted cyclone and filter would be minimized
with respect to the lower sulfur content natura gequired to be used by IEEC.

The Wales tests were conducted in triplicate atidald, each with a 5 hour sample collection
run. The results indicate an average PM10 emidsiaei of 5.8 Ibs/hour or 0.00212 Ibs/mmbtu
for the 9H unit. The applicant believes the 5.8d¢wr PM10 emission rate is equivalent to 4.5
Ibs/hour for the 7H unit after considering a 1.3ttexhaust flow ratio between the 9H and 7H
units. The 9H tests at full load ranged from 8.R¥Bour to 4.297 Ib/hour. Based upon the 1.3-
to-1 ratio, the maximum scaled emissions for a Al would be 6.322 Ib/hour, a level which is
below the proposed 7.5 Ib/hour. GE, the manufactof the turbine and a partner in the IEEC
project, has in their May 8, 2006 letter to the ARQMroposes and supports the 7.5 Ib/hour
PM10 emission rate for the turbine installatiohEC. GE has also indicated that although
they stand behind the 7.5 Ibs/hour PM10 emissitenfoa this particular installation, they cannot
at this time stand behind and support this emissitfor every installation since they will not
have the same level of control over operation amality control for testing at other installations.

AQMD has reviewed the proposed lower 7.5 Ib/hourlBMmission rate and has determined
based upon 1) the applicant/manufacturer’s leftsupport for the 7.5 Ib/hour emission limit, 2)
the applicant/manufacturer’s scaled emission estisnaased on an actual source test for a
similar turbine, that the proposed PM10 emisside imacceptable to AQMD. AQMD will
reflect this and the proposed limitation in thelylamaximum hours of operation in our revised
emission calculations and permit conditions. Samib the original permit, PM10 source testing
will be required both initially upon during the tsiistart-up year and once every three years
thereafter. The initial testing and the tri-annigsiting will be required to be performed in
triplicate.

The condition to limit the cumulative operation fwoth the 2 turbines and the auxiliary boiler to
60 hours in any calendar day does not change tieafoa to emit (30-day calendar average for
CO, SOx, VOC and PM10 and the maximum hourly NOxseians) nor lessens any current rule
requirements under Regulation 13 and Rule 2005 NB#e. operator has purely elected to limit
operations defined on a daily basis only. AQMD #@ietermined that the proposed change will
allow for continued compliance with AQMD rules. Tfadlowing table shows the pre-versus
post-modification 1-day maximums for the cumulatdreissions for all three units based on the
following:

Existing P/Cs dated 8/5/05
» Each turbine in operation 24 hours/day with PM110<4bs/hour

* Aux boiler in operation 24 hours/day with PM10 2& lbs/mmscf
Proposed Change of Condition Worst Case ScendiiboGrs cumulative
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» Each turbine in operation 24 hours/day with PM1I05Ibs/hour
* Aux boiler in operation 12 hours/day with PM10 2& lbs/mmscf

As shown in the below table, there will be a nairdase in the 1-day maximums although the
30-day average emissions remain the same withxiteppgon of PM10 for the gas turbines.

Table 2

Cumulative 1-day Maximum Emissions in Ibs/day f@s3@ urbines and Auxiliary Boiler

Existing P/C dated 8/5/05 Proposed Change of Giondi
NOXx 936 920
CO 963 894
PM10 507 373
VOC 330 322
SOx 90 89

PROCESS DESCRIPTION

GAS TURBINE GENERATORS (A/N456168 AND A/N445169)

The power plant will utilize combined-cycle gastiume generators for power generation. The
gas turbine (Brayton) cycle is combined with a stearbine (Rankine) cycle for improved
thermal efficiency. The power plant will consi$two GE S107H combined cycle gas turbines.
The S107H is an integrated package that includesrdustion gas turbine, a heat regeneration
steam generator (HRSG), and a steam turbine. f€aengurbine and the gas turbine share a
common shaft that drives a single generator.

The S107H series combined cycle gas turbines armtst advanced commercially available
gas turbines currently produced by GE. Comparel ¥k series gas turbine, the S107H series
turbines utilize new technologies that allow a leigfiring temperature and pressure, and thus
produce a higher thermal efficiency. Accordin@tGE publication, the heat rate is 5,690
Btu/KWh for the S107H series turbines whereas teparable heat rate is 6,020 Btu/KWh for
the FA turbines, 5,950 Btu/KWh for the FB turbines.

The gas turbines will be fired exclusively with giime natural gas. The natural gas will be
brought to the facility through construction of@wnnatural gas pipeline. The natural gas
pipeline is part of the CEC certification and isi#een approved by CEC in 2003. Each S107H
unit produces 405 MW of power at base load underae ambient conditions with inlet air
cooling. The combined power output is 810 MW. base load fuel consumption is 2,597
MMBtu/hr when ambient temperature is at 36 F. Faglsumption is 2,502.9 MMBtu/hr at
average ambient conditions.
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Table 3 Combustion Gas Turbine and HRSG Specifinati
Parameter Specifications
Manufacturer General Electric
Model S107H
Fuel Type Pipeline Natural Gas
Natural Gas Heating Value (HHV) 1,014.6 Btu/scf
Gas Turbine Heat Input (HHV, per unit) 2,597 MMBIy/
Fuel Consumption (One unit) 2.560 MMscf/hr
Gas Turbine Exhaust Flow (Base load, one unit) a,306 DSCFNP
Average Fuel Consumption (One unit) 2,502.9 MMBtu/h
Net Power Generation (One unit) 405 MW
Net Plant Heat Rate, LHV 5,783 Btu/kWHr
Net Plant Efficiency 59.0% (LHV baséd)

(1) Provided in the application, at 36 deg. F

(2) Based on the following calculations: 2,597*0.9048& = 5.783 MMBtu/MW-hr, or 5,783 Btu/kW-h. The
0.90183 coefficient is the ratio of LHV over HHV pétural gas, provided by the applicant.

3) Based on the following calculations: 3,413/5,783%0%. 1 kW-hour = 3,413 Btu

AIR POLLUTION CONTROL (APC)

Multiple emission control methods are utilized floe combustion gas turbines. On the front
end, the combustion gas turbines are equipped®Hls Dry Low NOx (DLN) burners. These
burners are capable of achieving high combustibai@fcy while mitigating NOx emissions by
using staged, premixed combustion. As a resutigif combustion efficiency, emissions of CO,
VOC, and PM10 are small. The 1-hour average NOxcentration is 15 ppmv, dry basis at 15%
O,. On the back end, selective catalytic reduct®@R) with ammonia injection is used for
further reduction of NOx emissions, and CO oxidatiatalyst is used for CO emissions
reduction. As a result NOx emissions are limi@@.0 ppmv, 1-hour average, dry basis at 15%
O,. CO emissions are limited to 3.0 ppmv, 1-hourage, dry basis at 15%,0VOC

emissions are limited to 2.0 ppmv, dry basis at IB%d-hour average. The combustion gas
turbines minimize SOx and PM10 emissions by ussofmercial grade natural gas.

SCR/CO Catalysts for the Gas Turbines

For the gas turbines the IEEC has proposed touSCR system with a Halder-Topsoe catalyst.
The specifications of the gas turbine SCR systamgpi@vided in Table 4. The SCR is expected
to achieve an 85% NOx removal efficiency, i.e.,uen of NOx from 15 ppmv prior to SCR
down to 2 ppmv after SCR. The SCR will be locatedownstream of the HP evaporator
section of the HRSG. Temperature window is appnately between 406 and 720F.
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Table 4 Selective Catalyst Reduction (SCR)

Catalyst Properties

Specifications

Manufacturer Halder-Topsoe

Catalyst Description Ti-V-W Ceramic

Catalyst Type Honeycomb

Catalyst Volume 2,048%t

Dimensions 64'8” (H) X 330"

Space Velocity 23,000 fr

Area Velocity 82,021 ft/hr

Ammonia Injection Rate 40 — 870 Ibs/hr, 100% amraoni
NOx removal efficiency ~85%

NOx level at the outlet

2.0 ppmv, dry basis at 16%01 hour average

Temperature at the outlet

400 to 720 deg. F

SCR Reactor Temperature

400 to 720 deg. F

Unit Cost

$1,275,000

SO, oxidation rate

3%

Each gas turbine will also be equipped with a C@ation catalyst. The CO oxidation catalyst

is permitted together with the SCR catalyst. TEEQC has indicated the manufacturer is
expected to be Engelhard. The following are thedatalyst specifications. The CO catalyst
will be located at the upstream of the HP evaporsgotion of the HRSG, and it will be at the
upstream of the SCR catalyst. Operating tempegatundow is between approximately 600

and 1,10C0F.

The CO oxidation catalyst also reduces VOC emissidks a part of the catalyst specifications

the VOC emissions is 2 ppmv, dry basis at 15% O

Table 5

CO Oxidation Catalyst

Catalyst Properties

Specifications

Manufacturer Engelhard

Catalyst Type Pt

Catalyst Volume 2901t

Dimensions 64'8"(H) X 33'0” (W)
Space Velocity 218,000 fir

Area Velocity 82,000 ft/hr

CO removal efficiency 80%

CO

3 ppmv, 1-hour average, dry at 15% O

VOC

2 ppmv, 1-hour average, dry at 15 % O

CO Catalyst Total Cost

$865,000

Catalyst Replacement Cost

$690,000
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Auxiliary Boiler (AN456170)

The auxiliary boiler is primarily used to generateam when the plant is offline. Steam
produced by the auxiliary boiler will be used fbetfollowing purposes; 1) turbine gland steam
(necessary to keep air out of the steam turbinegteam turbine cooling during startups and
shutdowns. 3) condenser hotwell sparging, and d¢m@d¢ion steam for auxiliary boiler deaerator
(to assist in removal of oxygen from the boilerdeeater). The boiler is not expected to operate
for more than 600 hours in a year.

The IEEC has not finalized the selection of theileary boiler. According to the IEEC it is
likely to be a Nebraska Boiler and the heat inpie will be 152.12 MMBtu/hr. The boiler will
be fired with commercial grade natural gas, andiéve a SCR for NOx emissions control.
The emissions limits, as required by BACT and deieed in the later sections, are 7 ppm for

NOXx, 50 ppmv for CO, 1-hour average, dry basis%atCs.

Table 6

Auxiliary Boiler Specifications

Catalyst Properties

Specifications

Manufacturer Nebraska Boiler
Model Number NS-F-76
Number of Burner 1

Burner Type: Low NOX

Todd Variflame, model VII6OOWIX X

Maximum heat input

152.12 MMBtu/hr

Fuel

Natural Gas

Stack Parameters

100 ft height X 4 ft diameter

SCR Catalyst for the Auxiliary Boiler

For the auxiliary boiler the IEEC has proposedde an SCR system manufactured by Peerless

Manufacturing using a honeycomb vanadium/titani@mamic catalyst. The following are the
specifications of the SCR system. Temperature ewnig approximately between 430and

80C°F.

Table 7

Selective Catalyst Reduction (SCR)

Catalyst Properties

Specifications

Manufacturer Peerless Manufacturing
Catalyst Description Vanadium/Titanium Ceramic
Catalyst Type Honeycomb

Dimensions 74" X 43" X4
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Catalyst Properties Specifications

Catalyst Volume 1151t

Space Velocity 36,000 Hir

Area Velocity 51,480 ht

Temperature at the Outlet 595 °F

SCR Temperature Range 450-800 F

Unit Cost $575,000

SO, Conversion Rate 3%

AUXILIARY EQUIPMENT

Each gas turbine and HRSG will be equipped withramonia vaporization and injection

system. For each system the aqueous ammoniagptded from the ammonia storage tank to
a steel ammonia vaporization chamber through attion pump. The vaporization chamber

will be heated by hot exhaust gas from the HRS@celraporized, the aqueous ammonia is sent
to the HRSG injection nozzles and to the SCR byguaiforced draft electric fan. The system is
equipped with a second ammonia injection fan teates as a backup to the primary unit.

Exhaust Stacks for Gas Turbines

Exhaust stacks are not individually permitted emept. They are a part of the gas turbine
permits. Each gas turbine and HRSG will be equdppith a 195-ft tall, 22-ft diameter stack.
The stack data are shown in the next table.

Table 8 Gas Turbine Stack Parameters
Stack Parameters Specifications
Stack Diameter 22 FT
Stack Height 195 FT
Stack Exhaust Temperature 150.6 °F, peak load, &6lstent temperature
Stack Gas Flow Rate 1,000,305 SCFM

The stack height must comply with the applicablgutations and rules. The stack height is
unchanged from that included in the previous ptajesign approved by the District.

EMISSIONS

This section discusses the potential emissions thenpower plant including the combustion gas
turbines and the auxiliary boiler.
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EMISSIONS FROM THE GAS TURBINES

The combustion gas turbine generators have fougilplesoperating scenarios (modes).
Emissions from the four operating modes are disirtsfferent and must be calculated
independently. The following table contains a dgsion of the operating modes.

Table 9

Operating Modes of the Combustion Gas Tesi

Mode

Description

Commissioning

This is the process of “tuning indaasting the combustion gas
turbines. The facility will follow a systematic aach to optimize
performance of the combustion gas turbines anefssion control
equipment. A description of this step by step pssds included in
Appendix A. Emissions are expected to be highweier, this mode
affects only the first year pollutant emissionsccérding to the
application, it will take up to six months to conssion the plant. This
is somewhat longer than the typical process, addeésto the fact that
this is the initial installation of these turbinedels.The S107H
System will initially be commissioned with extensiplant and gas
turbine instrumentation to further characterizeithial operation of
the first 60Hz GE H System. It is expected tloaths instrumentation
and associated hardware will be replaced with mstrumented
components prior to normal operation and the rem@ieffected
components will be replaced with non-instrumenteihjgonents after
normal operation during a planned maintenance skrtd

Startup

The application has specified two typestaftups, hot and cold. Cold
startup takes up to 6 hours while hot startup tdkiesur. While the
total pounds emitted over the start period is dzffe: for a hot and cold
start, the application assumes a single worstlbada emission level
that applies to both the hot and cold startupsrt&h may happen
daily. Emissions are high during the startup gkrio

Normal Operation

Normal operation is when the caostibn gas turbines and all the air
pollution control devices are working at designextls, i.e., NOx of
2.0 ppm, CO of 3 ppm and VOC of 2 ppm. Emissioay nary due to
ambient conditions.

Shutdown

The application did not describe spedlfidthe emission levels during
the shutdown process. Although the shutdown psotygscally emits
less than the startup process, the applicationesldo treat the
shutdown as equivalent to the startup. Therefaression factors are
assumed the same as the startup emission factors.
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Emissions of the Gas Turbine Commission Period

Gas turbine commissioning consists of zero loadjgddoad and full load tests performed for
the purposes of optimizing turbine machinery, gabihe combustors and the emission control
systems. According to the schedule provided iratty@ication, two turbines are expected to be
commissioned over approximately a four to six mgrehiod. Emission rates during the
commissioning period will be higher than duringmatf operations because the combustors have
not been finely tuned, the SCR systems may nopkeational, and increased start-up shutdown
and part load operations. To the extent practibalcombustors will be preliminarily tuned to
minimize emissions. Refer to Appendix A for theailed calculations of the emissions during
the commissioning period. As determined in Tabl@ &f Appendix A, the next table contains
the equivalent NOx and non-RECLAIM pollutants enass factors during the commissioning
period.

Table 10 Emissions and Emission Factors DuringCtiamissioning Period
Emissions NOXx (6{0) VOC PM10 SOx
Total Emissions (Ibs), Both Turbines 85,729 27,871 2,176 3,814 931
Total Hours (hr), Both Turbines 509 509 509 509 509
Total Fuel (MMscf), Both Turbines 1,256 1,256 1,256 1,256 1,256
Emission Factor (Ib/MMscf) 68.26 22.19 1.73 3.04 0.74

Emissions of Gas Turbine Baseload Operation

Emission limits are subject to the requirementBACT. Refer to the Regulation Xl and Rule
2005 evaluations in the previous application 439%8Hiscussion of the appropriate BACT
limits. The next table provides the applicable BA€mission limits for the combustion gas
turbines. These limits do not apply at startupit@ébwn, or during the commissioning period.
Also shown in the table are the equivalent emiskwals in Ibs/MMBtu and Ibs/MMscf, which
have been converted from the emission limits baseithe heating value (1,014.6 Btu/scf) and
the combustion gas turbine heat input rate. Dedashlculations are included in Appendix A.

Table 11 Emission Limits of the Combustion Gas Theb36 °F
Pollutant Emissions Emissions Emissions
(ppmv @15%0Q) (Ibs/MMBtu) (Ibs/MMscf)
NOX, prior to SCR 19, 1-hour average 0.0544 55.15
NOXx, after SCR 29, 1-hour average 0.0073 7.36
CO 3.0?, 1-hour average 0.0066 6.72
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Pollutant Emissions Emissions Emissions
(ppmv @15%0Q) (Ibs/MMBtu) (Ibs/MMscf)
VOC 2.0%, 1-hour average 0.0025 2.56
SOx 0.1 0.0007 0.71
PM10 @) 0.00288 2.93
NH3 5.0%, 1-hour average N/A N/A

(2).
).
3).

data in Appendix |

(4).

Manufacturer provided data,
BACT determined limits, 15%0dry basis
Applicant provided data, SOx is equivalen01®5 grain per 100 scf natural gas. See attachsa@ugalysis

PM10 BACT for gas turbines is exclusive us&atural Gas. The 7.5 Ib/hour or 0.00288 Ibs/MMBtu
emission levels are used for emissions calcula@masreporting under Rule 1303

Actual hourly emission rates can be derived fromdmission levels specified in the previous
tables. Detailed calculations are provided inAppendix A. The facility has also provided
emission rates of hot startups and cold startdjp® next table shows a summary of the
emissions from one gas turbine.

Table 12 Maximum Emission Rates— One CombustionTaasine
Conditions NOXx co® PM10 VOC SOXY
Ib/hr™ | Ib/hr® | Ib/hi™ | Lb/hi® | Ib/hr® | Ib/hr™ | Ib/hr® | Ibs/hr

Base Load, 18.84 18.84 | 17.20, 11.47 7.5 6.5 459  1.83
Hot Start’ (Single | 408 125 95 50 7.5 16 16 1.83
Unit in Startup)
Hot Start” (Both | 2787 | 125 95 50 7.5 16 16 1.83
Units in Startup)
Cold Start” 408 125 95 50 7.5 16 16 1.83
(Single Unit in
Startup)
Cold Starf) (Both | 27587 | 125 95 50 7.5 16 16 1.83
Units in Startup)

(1)
(2)
3)
(4)
(5)
(6)
(7)

EMISSIONS FROM THE AUXILIARY BOILER

1-hour average, NOx level of 2.0 ppmv, CO of 3.thppand VOC of 2.0 ppmv
30-day average, NOx level of 2.0 ppmv, CO of 2.thppVOC of 1.4 ppmv

PM10 includes both the front and back halves.
Natural gas kS concentration level of 0.25 grain per 100 scf.
Hot start duration is 1 hour and cold start durai®6 hours.
CO emissions rates are provided by the applic@® emissions are to be subject to CEMS momitpri
Based on a combined NOx emission rate of 55Mitfor the two gas turbines.

The next table is a summary of the emission lifimtghe auxiliary boiler.
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Table 13 Emission Limits of the Auxiliary Boiler
Equipment | CO NOXx PM10 VOC SOx
Auxiliary 50 ppmv at 7 ppmv at 3% 7.26 Ib/MMscf| 10 ppmv at | 0.7 Ib/MMscf
Boiler 3% O O, Natural Gas 3% O Natural Gas

The ammonia (NH3) emission limit of the auxiliaryiler is 5 ppmv, corrected to 3% O2, dry
basis. Hourly emissions from the auxiliary boilez aalculated in Appendix B and are
summarized in the next table.

Table 14 Maximum Hourly Emissions — Auxiliary Baile
. co NOX PM10 | VOC SOx
Equipment (b/hr) | (Ib/hr) | (bhr) | (bmhr) | (Ib/hn)
Auxiliary Boiler 5.71 1.32 1.12 0.65 0.11

MAXIMUM DAILY EMISSIONS

Based on the proposed maximum daily combined hafupperation for the gas turbines and the
auxiliary boiler and the lower proposed PM10 enaissiates for the gas turbines, the maximum

potential daily emissions have reduced under tbpgeed operation as shown in Table 2 and
restated in the following table.

Table 2
Cumulative 1-day Maximum Emissions in Ibs/day f@s@ urbines and Auxiliary Boiler

Existing P/C dated 8/5/05 Proposed Change of Giondi
NOXx 936 920
CO 963 894
PM10 507 373
VOC 330 322
SOx 90 89

30-DAY AVERAGE EMISSIONS OF NON-RECLAIM POLLUTANTS

For non-RECLAIM pollutants the 30-day average emissare determined for new source

review (NSR) purposes.

For the gas turbines the 30-day average emissrensaiculated by assuming a 31-day period
that includes 31 startup hours and 713 base loagshdetailed calculations are included in
Appendix A and B. A summary is given in the neatile.
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Table 15 30-Day Average Emissions from One Gasimarb
Pollutants Emission Factor PTE Monthly Emission
(Ibs/hr) (Ibs/day) (Ibs/month)

CO 11.47 324 9,728
VOC 4.59 126 3,769
PM10 7.5 186 5,580

Sox 1.83 45 1,362

For the auxiliary boiler, the following operating®dule is used in the 30-day averaged
emissions calculations: Auxiliary Boiler: 600 hoyes year, 195 hours maximum per month
The emissions are calculated in Appendix B and shiovthe next table.

Table 16 30-Day Average Non-RECLAIM Emissions, Aiaxy Equipment
Equipment (6{0) PM10 VOC SOx
(Ib/day) (Ib/ day) (Ib/ day) (Ib/ day)
Aucxiliary Boiler 37 4 7 1

ANNUAL NOx EMISSIONS

The RECLAIM program requires that a facility shalbvide RECLAIM trading credits (RTC)

to offset the total facility NOx emissions for eaakar of operation. NOx emissions of the first
year and the following years are calculated in Aqygpe A and Appendix B. RTC requirements
will be based on a 1:1 offset ratio of the actu@h\emissions. Since the first year includes the
commissioning period the first year of operatiobrisken into the commissioning period and the
remaining months of normal operations. The remagimnonths’ operation schedule is prorated
based on the annual schedule of 400 hours of ptadnid 8,360 hours of baseload operation.
Emissions and Detailed RTC calculations are inaudelable A-10 and A-11. Results are
presented in the next table.

Table 17 NOx RTC Calculations — Entire Facility
Equipment NOx RTC (Ibs),  Year | NOx RTC (Ibs), after ¥ Year
Commissioning, T Turbine 54,56¢ 0
Commissioning, 2 Turbine 31,160 0
Remaining months,*1Turbine 111,043 158,943
Remaining months,"2 Turbine 121,058 158,943
Auxiliary Boiler 790 790
Standby Gen #1:ref from prev appl 1,946 1,946
Standby Gen #2:ref from prev appl 1,946 1,946
Emerg Fire ICE:ref from prev appl 172 172
Grand Total 322,684 322,741
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It is required that the facility certify the NOx ®ES at the conclusion of the commissioning
period and prior to baseload operation. The comsiomgng period takes four to six months. The
facility shall have sufficient time to certify tid¢Ox and CO CEMS.

1% year NOx RTC requirement: 322,684 Ibs
Each following year NOx RTC requirement: 322,744 |

RULES EVALUATION

40CFR PART 60 SUBPART Da — NSPS FOR THE AUXILIARYB ERS
The auxiliary boiler is not subject to this perf@amnce standard because its maximum heat input
of 157 MMBtu/hr is less than the 250 MMBtu/hr thiekl established by this regulation.

40CFR PART 60 SUBPART Db — NSPS FOR THE AUXILIARYOB.ERS

The auxiliary boiler is subject to this performarstandard because its maximum heat input of
157 MMBtu/hr is greater than the 100 MMBtu/hr threkl established by this regulation. The
NOx limit specified by this rule, under provisio6®44b for natural gas fueled burners, is 0.2
Ib/MMBtu. The BACT Ilimit of 7.0 ppmv (0.0084 Ib/MBItu) is more stringent than the 0.2
Ib/MMBtu limit. Thus, compliance is expected.

40CFR PART 60 SUBPART GG — NSPS FOR GAS TURBINES

NSPS applies to this project since the turbine mgait is greater than the 10.7 gigajoules per
hour threshold. Actual unit rating is 2,597{LBtu/hr X 1,055 joules/Btu = 2,740 gigajoules/hr.
The applicable standards are determined in Apperdand the results are:

NOx = 123 ppmv
SOx = 150 ppmv

The application proposes NOx limit of 2.0 ppmv, &nel facility will use natural gas of sulfur
content less than 0.25 grains per 100 scf. Comgéias expected. A performance test is
required within 180 days of startup.

40CFR PART 63 — NESHAPS FOR STATIONARY SOURCES

As determined in Appendix B of previous gas turkapelication no. 439481, the facility total
HAP emissions from all HAPs are 21 tons per ygay)(t The facility total maximum HAP
emissions from a single HAP are 8.24 tpy (formajdiet). Thus, because HAP emissions from
the IEEC facility are below the major source thaddh of 10 tons per year for a single source or
25 tpy for a combination of HAPs, the IEEC facilisynot major source of HAP. Thus, the gas
turbines and the auxiliary equipment are exemphftiois regulation.
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40CFR PART 64 — COMPLIANCE ASSURANCE MONITORING (GA

The CAM regulation applies to major stationary sesrthat use control equipment to achieve a
specified emission limit. The rule is intendegtovide a “reasonable assurance” that the
control systems are operating properly to maintampliance with the emission limits. The
turbines are major sources for NOx, CO, and VOGssions, and will use control equipment to
meet BACT limits for NOx and CO. The external cohequipment for NOx and CO consists
of the selective catalyst reduction (SCR) and diagecatalysts. VOC emissions are controlled
by the use of natural gas and by efficient combu$#sign, but not by use of an external device.
Therefore, the CAM rule applies to NOx and CO emiss Since there is no add-on control
equipment used to meet the VOC Ilimit this regulaiMuld not apply for VOC.

Compliance with the BACT limits for NOx and CO wile through real time monitoring by
CEMS. The NOx CEMS will be certified in accordana¢h Rule 2012 requirements and the
CO CEMS will be certified in accordance with thel®R18 requirements. Compliance with the
VOC limit will be determined by periodic sourcettag. Compliance with this regulation is
expected.

40CFR PART 72 — ACID RAIN PROGRAM

This facility is subject to the requirements of federal Acid Rain program. The facility is
required to apply for a federal permit (Title IVJhe acid rain program is similar to RECLAIM

in that facilities are required to cover S€missions with “S@Allowances” (similar to RTCs),

or purchases of Sn the open market. It is expected that the IBHpurchase S@

allowance in the open market. The plant is algpired to monitor S@emissions through use

of fuel gas meters and gas composition analyses giemission factors is also acceptable in
certain cases) or with the use of exhaust gas CEMS .expected that IEEC will comply with
the monitoring requirements of the acid rain prmris with the use of gas meters in conjunction
with gas analysis.

RULE 212 — STANDARDS FOR APPROVING PERMITS

The condition changes to these permits resultdh@emissions that are lower than permitted
level in the permit to construct issued on 8-5-8%vall as lower potential daily emissions from
the project for all pollutants. Schools locatedurest to the facility are listed and graphed below
according to a search through Mapquest. It wasdhatieing the CEC’s AFC process that
Romoland Elementary School is greater than 1,080ffem the IEEC facility. Since the
applications for condition change will result inissions below the previous level described in
the public notice for the permit to construct issoa 8-5-05, and the facility is located more
than 1000 feet from the outer boundary of a schbelyule requirements for public notice is not
triggered.

Name of School Address Distance from IEEC, milgs (f
1. Romoland Elementary School 25890 Antelope Ranéland 0.31 (1600)
2. Harvest Valley Elementary School 29955 Watson®Roh City 2.10
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3. Freedom Crest Elementary School| 29282 MenifeeMRuhifee 3.06
4. Romoland School District 25900 Leon Rd, Homeland 3.06
5. Simily’s (Private School) P.O. Box 514, Homeland 3.56
6. Turnkey Schools of America 884 S Redlands Awgfi® 3.60
7. Ridgemoor School 25455 Ridgemoor Rd, Sun City 79 3.
8. Menifee Elementary School 30205 Menifee Rd, Néeni 3.80
9. Pincate Middle School 1990 S A St, Perris 3.84
10. Bob Reiner Elementary School 2221 S A St.iPerr 3.84
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RULE 218 — CONTINUOUS EMISSION MONITORING

The IEEC facility will be required to install CO ®AS to verify compliance with the hourly
concentration and monthly emission limits. The CEMS will need to comply with the
requirements of Rule 218, and the facility will dge submit a CEMS application for AQMD
review and approval prior to installing the CEM%ae facility needs to install CO CEMS for the
two gas turbines and for the auxiliary boiler. N@mwrissions monitoring is discussed under
RECLAIM rules.

% 2006 MapQuest, Inc

RULE 401 — VISIBLE EMISSIONS

This rule limits visible emissions to an opacityieds than 20 percent (Ringlemann NO. 1), as
published by the US Bureau of Mines. Violationgra visible emission requirements are not
expected from the natural gas fired gas turbinesaaxiliary boiler.




SOUTH COAST AIR QUALITY MANAGEMENT PAGES PAGE
DISTRICT 42 21
APPL. NO. DATE
STATIONARY SOURCE COMPLIANCE 456168 5/11/2006
PROCESSED BY| CHECKED BY
APPLICATION PROCESSING AND CALCULATIONS J YEE

RULE 402 — NUISANCE

This rule requires that a person not discharge fognsource whatsoever such quantities of air
contaminants or other material which cause injdegriment, nuisance, or annoyance to any
considerable number of persons or to the publigytoch cause, or have a natural tendency to
cause injury of damage to business or propertyr@joa of the gas turbines and the auxiliary
boiler are not expected to create a public nuiséased on experience with other turbines and
boilers operating under normal conditions.

RULE 403 — FUGITIVE DUST

This rule requires use of best available contrahsnees to minimize fugitive dust formation

from “active operations” including but not limitéd, earth moving, construction, and vehicular
movement. The rule prohibits active operationsficausing visible emissions that extend
beyond the facility’s fence line. During CEC’s 8fprocess, IEEC conducted a modeling
analysis of the air quality impacts during the ¢arion phase using the EPA approved ISCST3
model. With the exception of 24-hour and annuahfddncentrations, the results of the
modeling analysis indicate that the maximum cowsitva impacts will be below the state and
federal standards. The exception of PM10 emissaaoasiue to the PM10 background emissions
exceeding the state emissions standard. Compligiticehis rule is expected.

Table 18 Modeled Maximum Construction Impacts
Pollutants | Avg. Time Maximum | Background| Total State | Federal
Impacts (ug/m?®) Impact | Standar¢ Standard
(ug/m) (uo/m*) | (ug/m®) | (ug/m’)
NOx 1-Hour 230 211 441 470 -
Annual 11 36 47 - 100
Sox 1-Hour 31 278 309 650 -
24-Hour 5 92 97 109 365
Annual 0.4 5 5 - 80
CO 1-Hour 299 12,650 12,949 | 23,000 | 40,000
8-Hour 129 6,302 6,431 | 10,000 | 10,000
PMio 24-Hour 80 139 219 50 150
Annual, AGM* 6 44 50 30 -
Annual, AAM* 6 50 56 - 50

* AGM — Annual Geometric Mean, AAM — Annual Arithrie Mean

RULE 407 — LIQUID AND GASEOUS AIR CONTAMINANTS

This rule limits CO emissions to 2,000 ppmv, ang 8issions to 500 ppm for equipment not
subject to the emission concentration limits of.431Since the turbines and the boiler are
subject to the requirements of Rule 431.1, theuslilhit is exempted. The CO limit of 2,000
ppmv of this rule does apply. The CO emissionthefgas turbines will be controlled by an
oxidation catalyst, and are expected to be less3h@pmv at 15% ©level. The CO emissions
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of the boiler will be 50 ppmv at 3%,0 Compliance is expected, and will be verifiecbthgh
CEMS data.

RULE 409 — COMBUSTION CONTAMINANTS

This rule limits PM emissions to 0.1 grain/scf cadded at 12% CO2 or 0% O2. This is based
upon the relation between CO2 and O2 concentratgoived based on the EPA Method 19 F-
factors. For natural gas combustion, the formutiuces to %CO2 = 0.5713 (20.9-%02) and is
an attached graph for easier reference. The equpis expected to meet this limit based on the
calculations shown below:

For the gas turbine, the PM10 emissions are 7/&rlas 15% O2 for one turbine. Estimated
exhaust gas using the data provided in Table 7:
Exhaust = 1,000,305 DSCFM = 60 MMdscf/hr

PM10 =2 7080x 209-0 _ 400308 grain/dscf
60*1C° "~ 2C.9-15

For the boiler, similar calculation can be doneubing the emissions data calculated in
Appendix B.

Exhaust = 1.560 MMscf/hr
PM10 =1.12 Ib/hr

112*7000_209-0

PM10 = — X
156*1C° ~20.9-3

=0.006 grain/dscf

Compliance will be verified through the initial p@mance test as well as by periodic testing as
required by the Title V permit.

RULE 431.1 — SULFUR CONTENT OF NATURAL GAS

The pipeline quality natural gas to be suppliethtofacility is expected to comply with the 16
ppmv sulfur limit (calculated asJ3) specified by this rule. IEEC has provided aajaalysis
(Refer to Appendix D) that demonstrated sulfur eanhof less than 0.25 gr/100 scf, which is
equivalent to sulfur concentration of about 4 ppnitvs also much less than the 1gr/100 scf
limit typical of commercial grade natural gas. Guiance is expected.

RULE 475 — ELECTRIC POWER GENERATING EQUIPMENT

This rule applies to power generating equipmenatgrethan 10 MW installed after May 7,
1976. Requirements are that the equipment must arl@rit for combustion contaminants
(combustion contaminants are defined as particuhatiéer in AQMD Regulation 1) of 11 Ibs/hr
or 0.01 grain/scf. Compliance is achieved if aittie mass limit or the concentration limit is
met. Mass PM10 emissions from each of IEEC tutbiaee estimated at 7.5 Ibs/hr. Thus
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compliance is anticipated. Compliance will be fied through the initial performance test as
well as periodic testing required by Title V.

RULE 1146 — EMISSIONS OF OXIDES OF NITROGEN FROMONSTRIAL BOILERS
This rule applies to the auxiliary boiler. The N@&xissions requirements are superseded by the
RECLAIM rules. The CO emission limit is 400 ppm&ompliance is expected.

REGULATION XIIl — NEW SOURCE REVIEW

Rule 1301(b) specifies that the provisions of BRégulation apply to the installation of a new
source or modification of an existing source whigdly cause the issuance of any non-attainment
air contaminant. Although the proposed change nditmns is a change to the current permit to
construct for a new source, the action resultswel hourly PM10 emissions from Turbines D1
and D2 from the previous permitted level, while thieer criteria pollutants remain unchanged
and lower maximum potential daily emissions froms froject for all pollutants. Table 19

below summarizes the change in emissions undeutient permit to construct versus this
proposed change in conditions to lower PM10 enissio

Table 19 Potential-to-Emit 30-day averages (&g

Turbine D1 Turbine D2 Aux Boiler D3
Current Proposed Current Proposed Current Proposed

P/C Change P/C Change P/C Change
NOXx 18.84 18.84° 18.84° 18.84° 1.32° 1.32°
SOx 45 45 45 45 1 1
VOC 126 126 126 126 7 7

CO 324 324 324 324 37 37
PM10 248 186 248 186 4 4

(a) NOx in Ibs/hour per Rule 2005

Rule 1303 (a)(1)

This rule requires that the EO shall deny the PetanConstruct for any relocation or for any
new or modified source which results in an emissenease of any nonattainment air
contaminant, unless BACT is employed for the newetocated source or for the actual

modification to an existing source. The currennpieto construct specifies BACT requirements

for all applicable pollutants. These proposed gean conditions results in lower PM10
emissions and will not change the BACT requirements

Rule 1303 (b)

This rule requires that the EO shall deny the PetanConstruct for any relocation or for any
new or modified source which results in an emiss@nease of any nonattainment air
contaminant at a facility, unless the following uegments are met: Modeling, Emission
Offsets, Sensitive Zone Requirements, Facility Cliempe, Major Polluting Facilities. These

requirements were evaluated in the permit to caostssued 8-5-05 and determined to comply
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with all requirements. These proposed change iditons results in lower PM10 emissions and
compliance with this subdivision is expected. Aligh not required, the applicant has provided
AQMD with a revised modeling analysis due to thegased change of conditions which has
resulted in lower maximum modeled impacts tharréiselts evaluated in AQMD’s analysis
approved for the permit to construct issued on@5The results were reviewed by AQMD
modeling staff and based upon this evaluation & determined that the combined PM10 impact
from the two turbines and the auxiliary boiler ig2ug/ni (see memo dated May 11, 2006).

RULE 1401 — CARCINOGENIC AIR CONTAMINANTS

This rule specifies limits for maximum individuarmcer risk (MICR), cancer burden, and non-
cancer acute and chronic hazard indices (HI) frema permit rules, relocations, or
modifications to existing permits which emit toxdir contaminants (TAC). The change in
conditions does not increase emissions of TACsréfbee, the analysis performed under the
Permit to Construct issued on 8-5-05 does not ahahgerefore, no additional Rule 1401
analysis is required for this change in conditions.

RULE XVII- PREVENTION OF SIGNIFICANT DETERIORATIONPSD)

The South Coast Air Basin (SCAB) is in attainmemtNlOx and S@emissions. Therefore, a
PSD analysis for these pollutants must be condud®&D analysis for CO, PM10 and VOC are
not required since the SCAB is not in attainmentliese pollutants. The US EPA has the PSD
jurisdiction. However, as of March 30, 2005, th@MD has accepted the “Agreement for
Limited Delegation Authority to Issue and ModifyPaevention of Significant Deterioration
Permit Subject to 40 CFR 52.21” from US EPA forrawity to issue an initial PSD permit and
any subsequent administrative PSD permit for thagegt only.

On April 21, 2006, AQMD discussed the proposed geanf conditions with Ms. Kathleen
Stewart of EPA. Ms. Stewart conferred with EPArtsel and determined that this proposed
change of condition modification is considered ®REministrative permit action as defined in
the March 30, 2005 PSD agreement between EPA ardAQFor this change in condition, no
increases in attainment pollutants are expecteerefbre, under Rule 1701 (b)(1) and (2), the
BACT and PSD analysis requirements do not apply.

RULE 2005 — NSR FOR RECLAIM

Rule 2005 sets forth pre-construction review regents for new facilities subject to the
requirements of the RECLAIM program, for modificats to RECLAIM facilities, and for
facilities which increase the allocation. Rule 2@0) sets forth requirements for existing
RECLAIM facilities and modification to new RECLAIN&cilities. The proposed change of
conditions to lower PM10 emissions will not chatige NSR analysis for RECLAIM pollutants.
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RULE 2012 — MONITORING RECORDING AND RECORD KEEPINEOR RECLAIM

The IEEC facility will be a RECLAIM facility for NQ emissions. The new turbines and the
auxiliary boiler will be classified as NOx majornsoes for RECLAIM purposes. As such each
major source will be required to have a certifi€ddX\NCEMS, a totaling fuel meter, and
emissions must be reported to the District throaigdifU on a daily basis. IEEC will have
twelve (12) months from the date of installatiortleé turbines to install the required emission
monitor and have them certified. The facility msgbmit a CEMS application and plan for
AQMD review and approval prior to receiving finartfication on the CEMS.

During the commissioning period the NOx CEMS is cartified. The NOx emission factor is
68.26 Ibs/MMscf which is calculated in Appendix Pable A-8.

REGULATION XXX — TITLE V

The subject facility will be subject to Title V negements because the potential to emit for
VOC, NOx, CO and PM10 will exceed the thresholdsceed in Rule 3001. The proposed
change is considered a minor change to the Tigenhit. A proposed permit revision will be
prepared for this project. In accordance withell requirements, a copy of the proposed
permit revision and analysis will be provided te thcility and to EPA for review. The final
permit will be issued at the conclusion of the EA5Aday review period as specified in Rule
3005(c)(2)(B)(ii).

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

The combined cycle facility requires CEQA certifioa by the California Energy Commission
(CEC). The requirements of a CEQA analysis ofathiginal power plant design are met under
the CEC licensing procedure (01-AFC-17), which wpproved on December 17, 2003. The
applications submitted to AQMD on February 3, 20@8ch substitutes the F-class turbines with
the H-class units received a CEC approved amendiméné AFC on June 22, 2005. The 6
month extension to negotiate a MOU with the U.SeBbService did not require an additional
amendment to the AFC. Ms. Connie Bruins of the Q&S notified in IEEC’s April 20, 2006
IEEC’s letter of their intentions for the changeconditions.

IEEC has completed AQMD Form 400-CEQA and baseahupeir responses and the scope of
the changes in condition, it is the determinatigtAQMD CEQA staff that no CEQA
documentation is required by AQMD staff. Howewance the CEC is the lead agency for this
project, CEC will make any final determination tweit process and subsequent action for this
modification.

RECOMMENDATION

Based on the above engineering evaluation thei€lisias reached a determination that this
facility is expected to achieve compliance withagdplicable rules and regulations. The final
Title V permit issuance is contingent upon EPA egwviand approval. It is therefore
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recommended that the AQMD issue a Permit to Cociséod a temporary Permit to Operate.
The equipment shall be included in the Section kheffacility permit, subject to the following
conditions.

CONDITIONS

Note, only conditions which have been changed deddire shown in this section. Changes
denoted by-SHKETFHROUGHKNd UNDERLINEpunctuations. All other conditions remain th
same as evaluated in the previous applications.

are
e

A63.1 The operator shall limit emissions from this equgnt as follows:

Contaminant Emissions Limit

CO 9,728 LBS IN ANY 1 MONTH
PM10 £4405580LBS IN ANY 1 MONTH
VOC 3,769 LBS IN ANY 1 MONTH

SOx 1,362 LBS IN ANY 1 MONTH

The operator shall calculate the emission limid{gusing monthly fuel use data and th
following emission factors: PM10-3:2193Ibs/MMscf, SOx 0.71 |Ibs/MMscf.

The operator shall calculate the emission limid{gusing monthly fuel use data and th
following emission factors: VOC 1.79 Ibs/MMscf foormal operations, VOC 12.29
Ibs/MMscf for startups.

The operator shall calculate the emission limiigs)CO, during the commissioning
period, using fuel consumption data and the follmnemission factor: 22.19 Ib/MMscH.

e

e

The operator shall calculate the emission limiigs)CO, after the commissioning period

and prior to the CO CEMS certification, using faehsumption data and the following
emission factor: 4.48 Ibs/MMscf.

The operator shall calculate the emission limiigs)CO, after the CO CEMS

certification, based on readings from the certifefeMS. In the event the CO CEMS is
not operating or the emissions exceed the valiceugmnge of the analyzer, the emissions

shall be calculated in accordance with the appr@emsS plan.
[Rule 1303 — Offsets]

[Devices subject to this condition: D1, D2]
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D29.1 The operator shall conduct source test(s) fopthiritant(s) identified below.

Pollutant(s) to be tested | Required Test Method($\vg. Time | Test Location
I I I

NOXx emissions | District Method 100.1 | 1 hour fléxof the SCR
CO emissions | District Method 100.1 | 1 hour ||€@uwdf the SCR
SOx emissions | Approved District Method | District | Fuel Sample

| | Approved |

| | Avg. Time |
VOC emissions | Approved District method | 1 hour Oultlet of the SCR

PM emissions | Approved District Method | District | Outlet of the SCR
| | Approved |
| | Avg. Time |

| District Method 207.1 and | 1 hour | Outlet of the SCR
| 5.3 or EPA Method 17 | |

NH3 emissions

The test shall be conducted after District appravaéhe source test protocol, but no later
than 180 days after initial start-up. The Distshall be notified of the date and time of
the test at least 10 days prior to the test.

The test shall be conducted to determine the oxigesis in the exhaust. In addition,
the tests shall measure the fuel flow rate (CH,flue gas flow rate. The combined gas
turbine and steam turbine generating output in Millsalso be recorded if applicable.

The test shall be conducted in accordance withs&ibi approved source test protocol.
The protocol shall be submitted to the AQMD enginelater than 45 days before the
proposed test date and shall be approved by thedDisefore the test commences. The
test protocol shall include the proposed operatmgditions of the turbine during the
tests, the identity of the testing lab, a statenframh the testing lab certifying that it
meets the criteria of Rule 304, and a descripticadlsampling and analytical
procedures.

For gas turbines only the VOC test shall use theviing method: a)Stack gas samples
are extracted into Summa canisters, maintainingeh ¢anister pressure between 400-
500 mm Hg absolute, b)Pressurization of Summa t&asigs done with zero gas
analyzed/certified to having less than 0.05 ppnt&l toydrocarbons as carbon, and
c)Analysis of Summa canisters is per EPA MethodIEQwith pre-concentration) and
the canisters temperature when extracting samgpiesnflysis is not to be below 70
degrees F.
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The use of this alternative VOC test method islgdte the determination of compliance
with the VOC BACT level of 2.0 ppmv calculated ashmon for natural gas fired
turbines. Because the BACT level was set using datived from various source test
methods, this alternate method provides a fair @impn and represents the best
sampling and analysis technique for this purpogbkistime. The test results must be
reported with two significant digits.

The test shall be conducted when this equipmerpésating at loads of 100, 75, and 50
(50 percent or the minimum compliant load achieyeztrent of maximum load for the
NOx, CO, VOC, and ammonia tests. The PM test sfeaionducted when this
equipment is operating at 100 percent of maximuswl.IAll testing for this equipment
shall be conducted in TRIPLICATE.

[Rule 1303 — BACT, Rule 1303 — Offsets, Rule 20@BACT, Rule 2005 - Offsets, Rule
1401, Rule 1703 — PSD ]

[Devices subject to this condition: D1, D2]
D29.2 The operator shall conduct source test(s) foptiritant(s) identified below.

Pollutant(s) to be tested | Required Test Method(8yvg. Time | Test Location

| | |
| Approved District Method | District | Fuel Sample

| | Approved |

| | Avg. Time |

| | |
| Approved District method | 1 hour

| | |
| Approved District Method | District | SCR Outlet

| | Approved |

| | Avg. Time |

SOx emissions
VOC emissions SCR Outlet

PM emissions

The test(s) shall be conducted at least once dlhezg years.

The test shall be conducted and the results sudahtivtthe District within 60 days after
the test date. The AQMD shall be notified of tlagedand time of the test at least 10 days
prior to the test.

The test shall be conducted when the gas turbiopagating at 100 percent of maximum
heat input, Testing for this equipment shall bedtaed in TRIPLICATE.

For gas turbines only the VOC test shall use theviing method: a) Stack gas samples
are extracted into Summa canisters, maintainingeh €anister pressure between 400-
500 mm Hg absolute, b) Pressurization of Summastamsiis done with zero gas
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analyzed/certified to having less than 0.05 ppntal taydrocarbons as carbon, and c)
Analysis of Summa canisters is per EPA Method TQviith pre-concentration) and the
canisters temperature when extracting samplesiysis is not to be below 70
degrees F.

The use of this alternative VOC test method islgdte the determination of compliance
with the VOC BACT level of 2.0 ppmv calculated ashwon for natural gas fired
turbines. Because the BACT level was set using datived from various source test
methods, this alternate method provides a fair @mpn and represents the best
sampling and analysis technique for this purpogkisitime. The test results must be
reported with two significant digits.

The test shall be conducted to demonstrate congdiaiith the Rule 1303 concentration
and/or monthly emissions limit.

[Rule 1303 — BACT, Rule 1303 — Offsets]
[Devices subject to this condition: D1, D2]

E193.6  The operator shall restrict operation of #guipment according to the following

requirements:

The calendar daily cumulative operating hrs fohbgeas turbines (D1 and D2) and
aux boiler (D3) shall not exceed 60 hrs per dage dperating hrs shall be recorded
and maintained using an automated data acquististem. The operating hrs shall
be determined from the RECLAIM certified NOx CEM&arate to the nearest 15-
min operating period.

The operator records shall maintain daily recordrmarizing daily operating hours
of each of the following equipment — gas turbine §ds turbine D2, and auxiliary
boiler D3, for at least 5 yrs and shall be madelabi® to AQMD upon request.

[Rule 1303]
[Devices subject to this condition: D1, D2, D3]




SOUTH COAST AIR QUALITY MANAGEMENT PAGES PAGE
DISTRICT 42 30
APPL. NO. DATE
STATIONARY SOURCE COMPLIANCE 456168 5/11/2006
PROCESSED BY| CHECKED BY
APPLICATION PROCESSING AND CALCULATIONS J YEE
APPENDIX A

EMISSION — GAS TURBINE

Criteria pollutant emissions are calculated usiragufacturer provided data and applicable
BACT emission factors. The emission limits of t&s turbines including the air pollution
control system, as proposed by the applicant acelpaed by the District per BACT/LAER
determinations are the following:

CO = 3.0 ppmv, 1-hour average, dry at 15% O

2.0 ppmv, 30-day average, dry at 15% for offset determination purposes
NOx = 2.0 ppmv, 1-hour average, dry at 15% O

2.0 ppmv, annual average, dry at 15% fOr offset determination purposes
VOC = 2.0 ppmv, 1-hour average, dry at 15% O

1.4 ppmv, 30-day average, dry at 15% for offset determination purposes
SOx = 0.25 gr/100 scf, sulfur content of naturas g
PM10 = exclusive use of natural gas. Emissionnteppis based on 7.5 |bs/hr which is

equivalent to 0.0028®/MMBtu.

Emission factors during startups are much higidre application provided several sets of
emission factors, i.e., one set for modeling arutlzer for averaged emissions calculation. The
following set of data is provided in Table K.3-8&ahable K.3-9 of the application for
calculation of 30-day averaged emissions and arfiOal emissions:

CO =50 Ib/hr. NOx = 125 Ib/hr
VOC = 16 Ib/hr, SOx = 1.83 Ib/hr
PM10 = 7.9b/hr

Emission factors of the shutdown process are |dkgr the startups. However, the application
has elected to use the same factors of the stadugbutdowns.

FUEL CONCENTRATION AND EXPANSION FACTOR

Table 5.2-15 of the application provides a gasyambf the natural gas to be used for the
facility, which is shown in Table A-1. The natugas is found to consist of methane, several
paraffin, carbon dioxide, and nitrogen. The gelwezd chemical reaction of paraffin
combustion in atmosphere is:

CnH2n+2 + (15n + 05)(02 + 376N2) = nC02 + (n +1)H20 + 376(15” + 05)N2
The expansion factor, which is defined as the maftidry exhaust flow over the fuel flow, is:
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Expansion Factor = 376(1.5n+ 05) +n

As an example, the expansion factor is 21.8 fopagne (GHs, n=3). A weighted expansion
factor for the natural gas can be calculated basdtie gas composition and the individual
expansion factors. The results are given in TAble A similar analysis can be found in

Perry’'s Chemical Engineer’s Handbook. Bdition, Chapter 9.

For emission calculations that require exhausteobed to 15% @level, a correction factor of
20.9/(20.9-15) or 3.542 shall be used in conjumctuith the expansion factor. Similarly, a
correction factor of 20.9/(20.9-3) or 1.1676 slalused for emission calculations that require

exhaust correct to 3%-devel.

Table A-1 Natural Gas Composition
Composition Molecular Weight | Fraction % Expansion Fact¢ Expansion Factar
CO2 44 1.07% 1 0.01
N2 28 0.84% 1 0.01
CH4 16 96.01% 8.52 8.18
C2H6 30 1.69% 15.16 0.26
C3H8 44 0.24% 21.8 0.05
C4H10 58 0.08% 28.44 0.02
C5H12 72 0.03% 35.08 0.01
C6H14 86 0.04% 41.72 0.02
Average Expansion Factor = 8.56

EMISSIONS OF NORMAL OPERATIONS

For NOx, CO and VOC the application has provideldagist concentration limits in ppmv.

Thus, emissions are calculated with the followiogrfulas.

Volumetric emission = ppmv concentration * exhdist rate at 15% Q@level

= ppmv concentration * stoichiometric exhaust fl@ate * correction factor
= ppmv concentration * fuel flow rate * expansi@actor * correction factor

Mass Emission = volumetric emission rate * denattgtandard conditions
= volumetric emission rate * molecular weightdrefard specific volume
SOx emissions are determined by using the fuelisatincentration (0.25 grain per 100 scf) and

the following equation.

Mass emission rate = fuel sulfur mass concentratioel usage * 64/32
The ratio of 64/32 reflects the molecular weighM{ratio between S£and sulfur.
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The application provides a PM10 mass emission faxft@.5 Ibs/hr. This rate is equivalent to an
emission factor of 0.00288 Ibs/MMBtu and it is muess than the 0.0066 Ibs/MMBtu emission
factor listed in the AP42. The applicant has anadyPM10 emission data of many existing
combined cycle gas turbines. In addition, new setest data from an identical H-class turbine
(50 htz vs 60 htz) located in Baglan Wales has destnated PM10 emissions rates equivalent to
4.5 Ibs/hour for a comparable 7H unit. IEEC and AQbklieve the 7.5 Ibs/hr emission factor is
an appropriate estimate.

Several important constants and conversion faci@s
P =14.7 PSIA, T = 288 K at the standard condgion
1 Ib-mole ideal gas = 379 scf at the standard itiond (standard specific volume)

Emissions of 1-hour average, 30-day average, aadyyaverage are calculated in the next three
tables. The results are generally in agreemefi thé applicant determined results. For
example, the 1-hour average NOx emissions factb8.84 Ibs/hr while the applicant determined
value is 18.83 Ibs/hr. The 1-hour average CO eamdsctor is 17.20 Ibs/hr while the applicant
determined value is 17.19 Ibs/hr.

Table A-2 One Turbine, 3%, 100% Load, 1-hour Average
Variables NOx* CcoO* VOC* SOx PM10
Heat Input (MMBtu/hr) 2,597 2,597 2,597 2,597 2,597
Heating Value (Btu/scf) 1,014.6 1,014.6 10146 14,6 1,014.6
Fuel Usage (MMscf/hr) 2.560 2.560 2.560 2.560 2.560
Expansion Factor 8.56 8.56 8.56 8.56 8.56
Correction Factor (15% £ 3.542 3.542 3.542 3.542 3.542
Exhaust Flow (15% ¢ DSCFM | 1,293,582 1,293,582| 1,293,582 1,293,582| 1,293,582
Exhaust Flow (15% & DSCFM* | 1,294,895 1,294,895| 1,294,895| 1,294,895| 1,294,895
Molecular Weight (MW) 46 28 16 64 /
Fuel Sulfur (GR/scf) / / / 0.0025 /
Concentrations (PPMV) 2.0 3.0 2.0 / /
Volumetric Emission (scf/hr) 155.23 232.84 155.23 / /
Emission Rate (lbs/hr) 18.84 17.20 6.55 1.83 7.5
Emission Rate (Ib/MMBtu) 0.0073 0.0066 0.0025 0000 | 0.00288
Emission Factor (Ib/MMscf) 7.36 6.72 2.56 0.71 2.93
* Exhaust flow provided by the applicant as a refee

Table A-3 One Turbine, 3%, 100% Load, 30-Day Average
Variables NOx COo* VOC SOx PM10
Heat Input (MMBtu/hr) 2,597 2,597 2,597 2,597 2,597
Heating Value (Btu/scf) 1,014.6 1,014.6 1,014.6 14,6 1,014.6
Fuel Usage (MMscf/hr) 2.560 2.560 2.560 2.560 2.560
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Expansion Factor 8.56 8.56 8.56 8.56 8.56
Correction Factor (15% £ 3.542 3.542 3.542 3.542 3.542
Exhaust Flow (15% € DSCFM | 1,293,582 1,293,582| 1,293,582| 1,293,582| 1,293,582
Exhaust Flow (15% & DSCFM* | 1,294,895 1,294,895| 1,294,895| 1,294,895| 1,294,895
Molecular Weight (MW) 46 28 16 64 /
Fuel Sulfur (GR/scf) / / / 0.0025 /
Concentrations (PPMV) 2.0 2.0 1.4 / /
Volumetric Emission (scf/hr) 155.23 155.23 108.66 / /
Emission Rate (lbs/hr) 18.84 11.47 4.59 1.83 7.5
Emission Rate (Ib/MMBtu) 0.0073 0.0044 0.0018 0000 | 0.00288
Emission Factor (Ib/MMscf) 7.36 4.48 1.79 0.71 2.93
* Exhaust flow provided by the applicant as a refee.
* CO limit of 2.0 ppmv is a long-term average.
Table A-4 One Turbine, 68, 100% Load, Annual Average

Variables NOx* CO VOC SOx PM10
Heat Input (MMBtu/hr) 2,503 2,503 2,503 2,503 2,508
Heating Value (Btu/scf) 1,014.6 1,014.6 10146 14,6 1,014.6
Fuel Usage (MMscf/hr) 2.467 2.467 2.467 2.46) 2.467
Expansion Factor 8.56 8.56 8.56 8.56 8.56
Correction Factor (15% £p 3.542 3.542 3.542 3.542 3.542
Exhaust Flow (15% &) DSCFM 1246760 1246760 1246760 1246760 1246760
Exhaust Flow (15% € DSCFM* | 1247904| 1294895 1294895 1294805 1294895
Molecular Weight (MW) 46 28 16 64 /
Fuel Sulfur (GR/scf) / / / 0.0025 /
Concentrations (PPMV) 2.0 2.0 1.4 / /
Volumetric Emission (scf/hr) 149.61 149.61 104.73 / /
Emission Rate (lbs/hr) 18.14* 11.05 4.42 1.76 7.5
Emission Rate (Ib/MMBtu) 0.0073 0.0044 0.0018 0000 0.00300
Emission Factor (Ib/MMscf) 7.36 4.48 1.79 0.71 3.04

*  Exhaust flow provided by the applicant as a refee
*  For determining annual NOx emissions the aveltsgg input is used. The 18.14 Ib/hr rate wasideal/by the
applicant and it is in general agreement of theutated factor of 18.16 Ib/hr.

EMISSIONS OF THE COMMISSIONING PERIOD

PROCESS DESCRIPTION — COMMISSIONING PERIOD

The commissioning period is when the facility felt®a strict step-by-step schedule to fine-tune
the gas turbine’s combustion and turbomachineriegys. Only after the gas turbine system is
successfully commissioned it may reach the optpeaiormance (design point). Normally the
commissioning schedule is recommended by the matuwé and may take 1-2 months. For the
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H series turbines, an extended commissioning pesiadticipated since this will be the first
installation of these turbines. More extensiveéingswill be completed on turbine #1 to
document H machine performance. Commissioninguidrine #2 will require fewer hours. The
commissioning period is anticipated to last apprately four months; however, extended
equipment outages may delay this to as much as@nths. Emissions during commissioning
are expected to be the same under either a fouthneora six month period, as the delays, if they
occur, will be associated with unit outages whiesult in no additional emissions. Emissions
during this period are typically high, and they shé@ be calculated separately. Emissions during
commissioning will be reduced to the greatest expessible and IEEC will perform preliminary
tuning of the turbines as soon as possible. Thewong is the proposed commissioning
schedule:

* No Load Tests — These tests will occur over appnaxely an 8 day period for each gas
turbine.

» Aeromechanical Validation — These tests will ocower approximately a 21-day period
for each gas turbine. The SCR and CO catalysth&itbme operational during this
period.

* Aerothermal Validation — These tests will occur oapproximately a 21-day period for
gas turbine number 1 and a 9-day period for gdsriemumber 2.

» Performance & Off Design Testing — These tests@atdur over approximately a 28-day
period for gas turbine number 1 and a 13-day pdaoodas turbine number 2.

* Final Combustion Testing — These tests will ocater@pproximately a 25-day period
for gas turbine number 1 and a 2-day period fortgdsne number 2.

» Compliance Testing — These tests will occur ov@raxmately a 7-day period for gas
turbine number 1 and a 4-day period for gas turbhunmaber 2. Emission estimates are
based on an average that reflects start-ups, shogdand operations during the
compliance testing period.

Table A-5 contains the emission factors and assomgpprovided in the application for the
commissioning period.

Table A-5 Commissioning Schedule Emission Factors

Process NOx (6{0) VOC PM10 SOx

No Load 270 Ibs/hr 299 Ibs/hr|13 Ibs/hr average?.5 Ib/hr | 1.83 Ib/hr
average average

Aeromechanica 199 Ibs/hr 63 Ibs/hr| 5 Ibs/hr average?.5 Ib/hr | 1.83 Ib/h
average average

Aerothermal 152 Ibs/hr (GT1)42 Ibs/hr (GT1) 4 lbs/hr (GT1)|7.5 Ib/hr | 1.83 Ib/hi

173 Ibs/hr (GT2) 33 lbs/hr (GT2) 3 Ibs/hr (GT2)

average average average
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Performance 122 lbs/hr (GT1) 59 Ibs/hr (GT1) 5 lbs/hr (GT1); 7.5 Ib/hr | 1.83 Ib/ht
and Off Design | 147 Ibs/hr (GT2) 34 lbs/hr (GT2) 4 Ibs/hr (GT2)
average average average
Final 197 Ibs/hr (GT1) 37 Ibs/hr (GT1), 3 Ibs/hr average?.5 Ib/hr | 1.83 Ib/hi
Combustion 181 Ibs/hr (GT2) 20 Ibs/hr (GT2)
average average
Compliance 180 lbs/hr (GT1M43 Ibs/hr (GT1)| 3 Ibs/hr average?.5 Ib/hr | 1.83 Ib/hi
208 Ibs/hr (GT2) 36 Ibs/hr (GT2)
average average
Table A-6 shows the emissions during each stepeo€bmmissioning period.
Table A-6 Emissions during the Commissioning Rerio
) Total Emissions (Ibs)
Operating Mode
NOXx CO VOC PM10 SOx
CTG/HRSG 1 — No Load 2,323 2,568 114 65 16
CTG/HRSG 2 — No Load 2,323 2,568 114 65 16
CTG/HRSG 1 — Aeromechanical 8,579 2,700 200 323 79
CTG/HRSG 2 — Aeromechanical 8,57¢ 2,700 200 323 79
CTG/HRSG 1 — Aerothermal 8,468 2,338 206 419 102
CTG/HRSG 2 — Aerothermal 5532 1,056 106 239 58
CTG/HRSG 1 — Performance, off design 14,3646,912 555 885 216
CTG/HRSG 2 — Performance, off design 9,2512,155 242 473 115
CTG/HRSG 1 - Final Combustion 16,766 3,146 277 640 156
CTG/HRSG 2 - Final Combustion 2,358 264 34 98 24
CTG/HRSG 1 — Compliance 4,070 824 76 173 42
CTG/HRSG 2 — Compliance 3,117 639 53 113 28
Total Emissions (Two Turbines) 85,729 27,871 2,176 3,814 931

Based on the data shown in Table A-6, the nexetshbws a breakdown of emissions from each

turbine during the commissioning period.

Table A-7 Emissions of Each Turbine during Cominisisig Period

NOx CO VOC PM10 SOx
Turbine 1 54,569 18,488 1,428 2,505 611
Turbine 2 31,160 9,383 748 1,309 320
Turbine 1 NOx emissions during its commissioninggee 54,569 Ibs
Turbine 2 NOx emissions during its commissioninggeeé 31,160 Ibs
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EMISSION FACTOR — COMMISSIONING PERIOD

Emission factors of the commissioning period ateutated for the purposes of reporting
emissions in the absence of a certified CEMS. NO& emission factor must be used for the
RECLAIM emissions report. To determine the avend@x emission factor during the
commissioning period the following formula are used

Average Emission Factor = Total Emissions / TotalFConsumption
The gas turbine manufacturer, GE, has indicatetiiestwo turbines will operate for a total of

509 hours during the commissioning period.
Total Fuel Consumption = 2.467 MMscf/hr *509 hr4 255.7 MMscf

Table A-8 Average Emission Factors during Commissig Period, Both Turbines

Emissions NOx CcO VOC PM10 SOx

Total Emissions (Ibs) 85,729 27,871 2,176 3,814 931
Total Fuel (MMscf) 1,256 1,256 1,256 1,256/ 1,256
Emission Factors (Ib/MMscf) 68.26  22.19 1.73 3.04 0.74

Thus, the average NOx emission factor during themissioning period shall be 68.26 Ib/hr per
turbine. The CO emission factor is 22.19 Ib/MMfefone turbine. The CO emission factor
will be used in Condition 63-1.

30-DAY AVERAGE EMISSIONS

For the gas turbines the 30-day average emissrensaiculated by assuming a 31-day period
that includes 31 startup hours and 713 base loatshd&mission factors of Baseload have been
calculated in Table A-3.

Table A-9 30-Day Average Emissions from One Gadiher

Pollutants | Startup | Startup Baseload | Emission | PTE Monthly
Hours | Emission Factor Hours Factor (Ibs/day) | Emission
(Ibs/hry® (Ibs/hr) (Ibs/month)
NOx 31 125.0 713 18.84 577 17,308
CO 31 50.0 713 11.47 324 9,728
VOC 31 16.0 713 4.59 126 3,769
PM10 31 7.5 713 7.5 186 5,580
SOx 31 1.83 713 1.83 45 1,362
NH3® 31 - 713 17.41 414 12,413
1 Applicant provided data

2. NH3 emissions are calculated based on 5 ppninguest flow of 1,294,895 dscfm.
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GAS TURBINES ANNUAL EMISSIONS

Annual emissions are calculated based on actuaatipg schedule. The facility has proposed
three operating cases:

Case A Commercial operation with 30 cold starts Hsf@l hot starts
Case B Weekend shutdowns and daily starts
Case C 8,760 hours of 100% base load

The following table shows NOx emissions of the ¢hoperating cases.

Table A-10 NOx Annual Emissions from the Gas Tuelkin

Case A | CaseB | CaseC
Number of hot starts per year 150 208 0
Duration of hot start (hrs/start) 1 1 1
Hours of hot start per year (hrs/year) 150 208 0
Number of cold starts per year 30 52 0
Duration of cold start (hrs/start) 6 6 6
Hours of cold start per year (hrs/year) 180 312 0
Duration gas turbine offline prior to hot startghr 2 2 2
Offline hours per year due to hot starts (hrs/year) 300 416 0
Duration gas turbine offline prior to cold startgh 72 60 72
Offline hours per year due to cold starts (hrs/year 2,160 3,120 0
Hours baseline operation per year (hrs/year) 5,970 4,704 8,760
Baseline NOx concentration (ppmvd @ 15% 02) 2.0 0 2. 2.0
NOx emission rate during baseline operation (Ihs/hr 18.14 18.14 18.14
NOXx emission rate during starts (Ibs/hr) 125 125 512
Annual NOx emissions hot starts (Ibs/yr/turbine) , BB 26,000 0
Annual NOx emissions cold starts (lbs/yr/turbine) 2,500 39,000 0
Annual NOx emissions baseline operation (Ibs/ybing) | 108,296 85,331 158,943
Total NOx emissions per turbine (lbs/yr) 149,546150,331| 158,943
Total NOx emissions both turbines (Ibs/yr) 299,092300,662| 317,886

Clearly the annual operating schedule of 100% hzeskoperation produces the most emissions.
This operation schedule is selected for calculatfoannual emissions. Therefore, CO, VOC,
PM10 and SOx annual emissions are also calculateding the schedule of 8,760 hours 100%
base line operation.
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Table A-11  Annual Emissions from the Gas Turbines
NOx CcoO VOC SOx PM10
Emission factor (Ibs/hr) 18.14 11.05 4.42 1.76 7.5
Baseline Operation (hrs/yr) 8760 8760 8760 8760 0876
Emissions per turbine (Ibs/yr) 158,943 96,825 38,7, 15,436 65,700
Emissions both turbines (lbs/yr) 317,886 193,650 7,460 30,873 131,400

GAS TURBINES 1°T YEAR NOx EMISSIONS

The interim period is a RECLAIM terminology thatdsfined as a period, typically up to 12
months, when the NOx CEMS has not been certifiltk facility is required to certify the

CEMS at the conclusion of the commissioning peridtius the interim period is the same as the

commissioning period.

Since 100% base load operation is the worst potiutase the first year NOx emissions are then

calculated by assuming the 4-month period commssipperiod and the following 8-month

period of 100% base load operation.
following commissioning are:

Turbine #1:

Turbine #2:  18.14 * 6,672 = 121,058 Ib

18.14 * 6,120 = 111,043 Ibs

S

Therefore, the $lyear NOx emissions of the turbines are:

Turbine #1:
Turbine #2;

54,569 + 111,043 = 165,612 lbs
31,160 + 121,058 = 152,218 Ibs

The NOx sioms of each turbine during the period
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APPENDIX B

EMISSIONS FROM AUXILIARY BOILER

The following table compares the applicant propd3A&T limits with the current AQMD
determined BACT limits. The most stringent limitdl be used as BACT and for determination
of emission rates.

Table B-1 BACT Requirements for the Auxiliary Baile

Emissions | BACT Applicant Proposed Most Stringent Level
NOx 7.0 ppmv at 3% © 7.0 ppmv at 3% © 7.0 ppmv at 3% ©
CO 50 ppmv at 3% © 50 ppmv at 3% © 50 ppmv at 3% ©
VOC 5.5 Ib/MMscf?, 10 ppmv at 3% @ 10 ppmv at 3% @

equivalent to 13.3
ppmv at 3% Q

PM10 Natural Gas Natural Gas Natural Gas
7.6 Ib/MMscf? 7.26 Ib/MMscf 7.26 Ib/MMscf
SOx Natural Gas ¥ <0.25 gr/100 scf, 0.71 Ib/MMscf
equivalent SOx of 0.71
Ib/MMscf
NH3 5 ppmv at 3% & 5 ppmv 5 ppmv

(1) AP-42 data, Table 1.4-2
All the proposed emission levels are guaranteetth®¥poiler manufacturer.

The boiler has a heat input of 152.12 MMBtu/hr.e Higher heating value (HHV) of the natural
gas is 1,014.6 Btu/scf.

The following equations are used to determine d@omnssof CO, NOx, VOC, and NH3.

Exhaust at 3% & Fuel Usage (MMscf/hr) * Expansion Factor * 2022/0-3)
Emissions = Concentration (ppmv)*Exhaust at 3%¢M@Mdscf/hr)/379 (scf/mole)*MW

The following equation is used to determine emissiof PM10 and SOx:
Emissions = Emission Rate (Ib/MMscf) * Fuel (MMAtf)

Emissions are determined as shown in the followprgadsheet.
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Table B-2 Emissions Calculations — Auxiliary Boiler

Variable Unit (6{0) NOXx PM10 |VOC |SOx NH3
Heat-input MMBtu/hr| 152,12 152,12 152.12 152.12 152.12 152.12
Heating Value Btu/scf 1,014.61,014.6 1,014.6 1,014.6 1,014.6 1,014.6
Fuel Usage MMscf/hr 0.15470.1547 0.1547 0.1547 0.1547 0.1547
Expansion factor 8.56 8.56 8.56 8.56 8.56 8.56
Exhaust flow at 3% ©/MMscf/hr 1.547 1547 1547 1547 1547 1.547
Molecular Weight Ib/Ib-mole 28 46 16 64 17

Emission Factors Ib/MMscf 7.26 0.71

Emission concentratioppmv 5( 7 10 5
Emission Rate Ib/hr 571 1.32 1.12 0.65 0.11 0.35
Emission Factor Ib/MMscf 36.92 8.49 7.26 4.22 0.71 2.24

NOx emissions of the interim period, assuming tB&S$s operating properly, are equivalent to
that of normal operation. The NOx emissions faor

NOx = 8.49 Ib/MMscf

The applicant has proposed a maximum 600 annuahtige hours and 195 monthly operation
hours. Therefore, the monthly maximum emissioescatculated based on 195 hours of
operation. The yearly emissions are calculateddas 600 hours of operation.

Table B-3 30-Day Average Emissions
Pollutants | Baseload | Emission PTE Monthly Yearly Emissions
Hours Factor (Ibs/day) | Emissions (Ibs/year)
(Ibs/hr) (Ibs/month)
NOXx 195 1.32 9 255 790
CO 195 5.71 37 1,113 3,426
VOC 195 0.65 4 127 390
PM10 195 1.12 7 218 672
SOx 195 0.11 1 21 66

The monthly maximum fuel usage is:

152.12 MMBtu/hr * 195 hours/month /1014.6 Btu/sc29.24 MMscf/mo

There will be a condition enforcing the monthlylfusage to 29.24 MMscf/mo.
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APPENDIX C

NSPS CALCULATIONS

1). NOX limit
Since turbine rating is greater than 100 MMBtullse:

STD = 0.0075* 1?(—'4 +F

Where:

STD: allowable NOx emissions (percent by volume &ldxygen and on a dry basis)

Y: manufacturer’s heat rate in kJ/watt-hr

F: NOx allowance for fuel bound nitrogen, O for malugas with a nitrogen content
< 0.015%w

For the GE H series gas turbine only heat ratechasd¢he lower heating value is*:

Y= [2502.9*16 Btu/hr+0.90183]/[[405*16 Watt*0.67]*[1.055 kJ/Btu] = 8.78 kJ/Watt-hr

STD = 0.0075*(14.4/ 8.78) + 0 = 0.01230 % = 123np
2). SOx limit

STD =150 ppmv @ 15% Oxygen dry basis

Note:

Because the 40 CFR 60 Subpart GG NOx limit istierdas turbine only, the gas turbine only
heat rate is calculated in this formula. The S1@@hkhbined cycle system cannot operate in
simple cycle (gas turbine only) mode. For caldalapurposes, an approximate factor of

0.67 gas turbine / total combined cycle system geimg capacity was used in this formula. The
0.90183 factor is to convert from HHV to LHV.



GAS COMPOSITION DATA
(from 06/00 to 09/00, grains/100 scf)

Out of State H2S RSH Total Sulfur Total Sulfur*
Suppliers Analyzed**
Location

Min Max Avg Min Max | Avg Min Max | Avg Min Max | Avg
NN 0.000 | 0.000 | 0.000 | 0.001 | 0.080| 0.012 | 0.001 | 0.080 | 0.012 | 0.056 | 0.105 | 0.082
B1 0.004 | 0.015 | 0.009 | 0.019 | 0.080| 0.056 | 0.024 | 0.093 | 0.065 | 0.039 | 0.093 | 0.066
B2 0.004 | 0.015 | 0.009 | 0.019 | 0.080| 0.055 | 0.024 | 0.093 | 0.065 | 0.038 | 0.093 | 0.065
SN 0.000 | 0.000 | 0.000 | 0.016 | 0.144| 0.079 | 0.016 | 0.144 | 0.079 | 0.044 | 0.144 | 0.088

* Includes estimated supplemental odorant basdsboder guidelines of 50/50 t-butyl mercaptan/thiap

** Total Analyzed Sulfur includes H2S, mercaptaRSH) and sulfides, before odorization

NN = North Needles, B1= Blythe, B2 =Blythe, SN =uffoNeedles
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