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Dr. Steve Mooee

San Diego County Air Pollution Comtrol District DATE B 15 ag

10124 0Old Crove Road —_—

Sen Dicgo, CA 92131 RECD?C 2 0 mm |

Carlsbad, CA 92009
Direct Phone: 760.710.2 144

Swubjeci: Supplemeatal Information for the Carlbad Energy Conter Project (Applcation
Numbers WE745 - M5748)

Dear Dr. Moore:

We are pleased 10 provide the foliowing additional information requested in the San Diego
County Air Poltution Control District’s (SDAPCD) October 17, 2007 letier regarding the
proposed Carisbad Energy Center Project.

BACT

Reguexi |;

Pespomse:

Request 2

Please provide an exilmare of potenilal porticslate emissions resulting from the use
of reclaimed waler in the evaporative cooler at ihe combustion herbine infet.

As discussed n our October 10, 2007 better 10 the SDAPCD, virually ail of the
solids in the evaporative cooling waler will be retained in the cooler blowdown and
will mot emsier the turbine gas path. in addition, the gas tarbine PM ;s emission rate of
9.3 fba'hr used for the proposed project was provided by the gas mrbine vendor
Fhemens. The Siemens PM ;g emission rate accounts for sl prosect design festures
mclhuding the use of evaporative cooling The Siemnens PM,; conlasion rele reflects
the use of evaporative cooling with & maximam water circulation rase of 110 galions
per minaste (total for both gas turbines) and & maximam cooling water 1ol dissobved
solids (TDS) level of 500 ppeaw. Please note that while the reclaimed waser
composition summary tbie in the AFC (Table 3.15F-1) shows TDS levels as high as
approximately 922 ppmw, the cooling water fior the evaporstive cooling system will
be processed by the reverse osmosis system to reduce the TDS level to design levels.
Thevefore, we do not belleve that the proposed PM emission rates for the gas turbine
need to be modified o account for the evaporative cooler.

FProvide the basts of the reclaimed water composition lsied in Table 3.13F-1 In
Appendix 5. | SE.

Response: The basis for the reclaimed water composition shown in Table 5.15F-1 of the
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September 12, 2007 permit application package for the proposed project originated
froen an Encine Wastewster Authority techmical report. A copy of this repont is
enclosed as Attnchment 1.

Request 3:

The latesi fuel specification for the iurbine modei specified in the application.

Response: The fusl specifications used by Siemens to perform the gas turbine

Regwast 4;

performance runs
hhwmﬂpqﬂmhhﬁdmtﬂ#ullﬂ?mhw
package submitied to the SDAPCD (see Table 5.1-18). These have been no changes
to the fisel specification used for turbine performance runs since that submittal. In
regards to the fuel specifications for LNG-derived gas for the proposed project,
enclosed as Attachment 2 is a copy of a letier from San Diego Uas & Electric
entering their system. While the SDOAE leticr also makes & geacral satement about
the effect on NOx and CO emissions associsted with the use of LNG-derived gas,
SDG&E defers to the equipment vendor o provide the actual expecied sffect on
emissions from the use of LNG-derived gas.

A guoraniee that the combustion turbine in combination with the add-on emizsion
condrol sysiem will be able to meet the proposed exhamost stack emizsion limils in the
application when operated over the expected Wobbe No. range of 1335-1385 and a
description of anmy meanres and ancillary equipment needed to ochieve this
guarantee.

Enclosed sz Attachment 1 is & copy of a letier from Siemens conchading that the gas
turbine emission levels proposed for the CECP will be achicved with a natural gas
Wobbe Index ranging from 1335 to 1385 Biw/scf. Please note that the Siemens
scceptable range of natural ges Wobbe Index is broader than that expected by
SDG&E in their system with LNG denived natural gas {sec Astachment 2). In
addition, the CEC stafY concluded recently in the tinal staft assessment for the
Colusa Genersting Station (06-AFC-0) that the use of LNG would not signi ficantly
impact the air pollution emissions for that power plant. A copy of the relevant pages
from this document along with a copy of the supporting technical roport are included
as Attachment 4. Since both the Colusa Generating Station and the proposed project
are gas turbine combined cycle designa, s similar conclusion can be reached for the
proposed project with respect to the use of LNG.

: The maximun allowabls amound of ethane, propane, and/or kigher hydrocarbons in

the fuel thar the combustion hurbine in combinaiion with the add-on emission comirol
system can ioleraie and siill meet the proposed emission limits in application.

As discussed above, it is expected that emissions performance will account for the
mange of fuel properties expected for the proposed project, which will be any fuel



Dr. Steve Moore
Supplemental Application Information for the Carlsbad Energy Center Project
December 18, 2007

Page 30f 10

Request 6:

Reguest 7:

that can be legally delivered to the site under the SDG&E tariff. In addition, as
expected to be achieved for a range in the Wobbe Index of 1335 to 1388 Btu/scf.
This acceptable variation in Wobbe Index is broader than that expected by SDG&E
for their system with LNG derived natural gas. Since Wobbe Index is an important
indicator of the hydrocarbon composition of fuel gas, the information provided by
Siemens (see Attachment 3) also means that the CECP will meet the proposed gas
turbine emission levels for the expected range of natural gas hydrocarbon
compositions for the project.

The maximum allowable rate of change in Wobbe No. that the combustion turbine in
combination with the add-on emission control system can tolerate and still meet the
proposed emission limits in application.

As discussed above, the information provided by SDG&E and Siemens indicates that
the proposed emission levels for the gas turbines will be met over the Wobbe Index
range expected for the project.

The maximum allowable rate of change in ethane, propane, and/or higher
hydrocarbons fuel content that the combustion turbine in combination with the add-
on emission control system can tolerate and still meet the proposed emission limits
in application.

As discussed above, the information provided by SDG&E and Siemens indicates that
the proposed emission levels for the gas turbines will be met over the Wobbe Index
range expecied for the project. Since Wobbe Index is an important indicator of fuel
grs hydrocarbon composition, this information also shows that the emission levels
for the gas turbines will be met over the expected range of natursl gas hydrocarbon
compositions expected for the project.

AQIA MODEL

Request 8:

If the air impact modeling was done using AERMOD version 06341, please
resubmit the air impact modeling using the latest version of AERMOD or provide a
demonstration that, for purposes of this project, AERMOD version 06341 and
AERMOD version 07026 give the same resulis.

The modeling included in the September 12, 2007 permit application package for
the proposed project was inadvertently performed using a slightly older version of
AERMOD (version 06341), rather the current version of AERMOD that was
available near the end of January 2007 {version 07026). The modeling for the
proposed project was re-run using AERMOD version 07026 and the results are
summarized in Aftachment 5. As shown in Attachment 5, there are only minor
changes in the modeling results due to the use of the current version of AERMOD.
The minor changes in ground-level concentrations in revised Table 5.1-28 can be
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either increases or decreases because the change in AERMAP produced slightly
higher and lower ground elevations in different locations where modeling maxima
ooccurred for different pollutant-averaging time combinations. These slight up and
down changes in ground elevations also explain the slight up and down chenges in
maximum potential health impects shown in revised Table $.9-6. 'The detaifed
modeling files are included in the attached modeling CD.

Regquest 10:

In this case, the District reguires an analysis considering the impacts on days when
the backgrowund concentration does not exceed the standard. Please provide such an
analysis for the impact of PM,g with respect to the state 24-howr standard. The
District meteorology staff showld be contacted for details of the analysis procedure.

Based on recent discussions between Sierra Research and the SDAPCD
modeling/meteorology group, the PM;s analysis for the proposed project must
include a review of the three years’ wosth of background ambient PM( data
Mumwmmmmwmsmmmmm
PM..;Ievdsareguﬂbebwthcﬂate%-lrWdofﬁﬂugfm For these days, the
Wammuﬂldmmmmmmu&mwmm
levels to determine if the proposed project will cause any additional exceedances of
themzwnvmgemmstm Included as Attachment 6 is a summary of
the Escondido monitoring station ambient PM;, levels for the three-year look-back
period (2004 to 2006). Asslwwubythmedata,theﬂdmleveluuummem
24-br standard during this period are 42 } (2™ maximum) during 2004 and 43
pg/m’ (2™ maximum) during 2006, No 2* maxinmwm levels are listed for 2005
because the maximum monitored PM;o level during thet year is not above the state
24-hr standard. Hmemmdmjeasmmzwm;omwtofzngfm
(mAmchmentSformmedmode!mqrmmmMmeukmmdlwels,
the totals remain below the state 24-hr standard of S0 pg/m®. Consequently, the
proposed project will not cause any additional exceedances of the state 24-hr PMo
standard.

Provide a key 1o identify all of the source groups used in the AERMOD
calculations. In addition; provide a plain language summary of the elecironic files
submitted with the application so that they can be easily related to the information
in the report. The summary should include a description of each source group being
modeled

An improved “read me” file for the revised air quality impact modeling is included
in the enclosed modeling CD. This file includes the identification of all source
groups and a “plain language™ summary of the electronic modeling files. A
hardcopy of this file is included as Attachment 7.
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Regquest 11:

Response:

Confirm that air quality impact calculations were made without considering
emissions decreases from the eveniual retirement of the three existing bollers.

All ambient air quality impacts discussed in the September 12, 2007 permit
application package for the proposed project and included in Attachment 5 of this
letter are for the new equipment only and do not inclade any benefits associated
with the shutdown of the three existing boilers at the Encina Power Station.

Request 12:

Regquest 13:

Responsc:

Request 14:

Response:

Explain why cancer risk is calculated using more than the Office of Environmental
Health Hazard Assessment (OEHHA) Derived (Adjusted) Method. it makes the
review process more cumbersome ard makes it more difficyit for the public to
evaluate the analysis and report. Moreover, if resulls in mch lengthier AERMOD
maodel runs and reports than are needed.

Table 5.9-6 in the AFC Public Health Section 5.9 reports cancer risk using only the

OEHHA'’s Derived (Adjusted) Method as requested by SDAPCD staff. The other

methods of calculating cancer risk are also included in the air dispersion modeling

for the following reasons:

o They are described in OEHHA guidance documents;

¢ They are available in the HARP software published by the ARB;

¢ They provide more complete information on the potential range of cancer risk;
and

o They satisfy the CEQA requirement for public disclosure of the full range of
potential environmental impacts. The additional risk- methods were included in
response to a request from the staff of the California Air Resources Board
several years ago. .

A key to idensify all of the source groups used in the AERMOD calculations. In
addition, provide a plain language summary of the electronic files submitted with
the application specifically for the hedalth risk assessment so that they can be easily
related to the information in the report. The summary should include a description
of each source group being modeled.

Enclosed as Attachment 7 is a “plain language™ summary of the clectronic files

related to the health risk assessment (HRA) performed for the proposed project.
This summary includes the identification of the source groups used in the
AERMOD runs.

Information on whether health risk calculations were made with or without
considering emissions decreases from the eventual retirement of the three existing
boilers.

The HRA performed for the proposed project does not include emission decreases
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Request 15:

Reguest 16:

Response:

from shutting down existing Encina Power Station Boiler Units 1-3.

A separate colculation of health risk for startup and commissioning activities and
an explanation as to how this risk was analyzed and incorporated into the overall
health risk estimates inchuding a description of exacily which commissioning
activities were analyzed. If estimates of health risk under these conditions are
expected to be negligible, this needs to be clearly demonstrased.

Separate calculations of health risk for startup and commissioning are not needed
because the conservative toxic air contaminant (TAC) emission rate calculation
starts with the highest possible hourly heat input rate under any operating condition
(i.e., commissioning, startup, and normal) as indicated in the Septembes 12, 2007
permit application package for the proposed project (sce Footnote 2 to Tables 5.9B-
1 and 5,9B-2 “short-term commissioning containing the uncontrolled emission
factors for acrolein, benzene, and formaldehyde™). Maximum possible hourly and
annual fuet flows were also used for the HRA (see Tables 5.9B-1 and 5.98-2,
Footnotes 4 and 6). Therefore, no higher TAC emission rates can be gencrated by
are automatically considered by the above approach because the TAC emission
factors are on a fucl basis (i.e., MMscf of natural gas), and the maximum possible
hourly and annual fuel flows are used. The stack exhaust coaditions of temperature
and velocity are selected to be the combination determined by screening runs for 1-
hour and annual averaging times and three ambient temperatures (i.c., extreme hot,
annual average, and extreme cold). The worst-combinstion exhaust conditions for
the annual averaging time give the maximum potential cancer risk and noa-cancer
chronic health hazards, while the worst-combination exhaust conditions for the |-
hour averaging time give the maximum potential non-cancer acute health hazard.

Identification of the computer file(s) that contain the maximum health risk impacts
will be found [sic]. Health risk resuits showld not just be stated, but should be
clearly referenced.

The HRA performed for the proposed project is based on maximum potential gas
turbine fuel flow rates, maximum TAC emission rates, and maximum possible
ground-level concentrations. The maximaum poteatial health impacts are contained
in the computer files described in Attachment 7.

: Provide representative measured or calculated minute-by-minute exhaust stack

temperature, fitel flow rate, oxygen content, and turbine load and controlled and
uncontrolied carbon monoxide (CO) emissions, volatile organic compound (VOC)
emissions, and oxides of nitrogen (NOx) emissions during a representative warm
startup (overnight or shorter shutdown), cold startup (weekend shusdown) and
supporting information. The data should extend until the steam 1nrbine has reached
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Regquest 18:

Reguest 19:

Response:

JSidl load.

Minute-by-minute emissions and/or stack parameters during gas turbine startups,
shutdowns, or commissioning tesis are not svailable from Siemens. The modeling
apmmmmmmhum
project was performed using stack pararacters associated with the gas turbine
operating at 50% load for an entire howr. The hourly emission rates used for this
modeling were provided by Siemens and are summarized in Tabies 5.18-7, 5.1B-8,
and 5.1B-9 of the September 12, 2007 permit spplication package for the proposed
project. As shown in these tables, Siemens provides the total mass emissions that
would occur during the first 22 minutes of & gas turbine startup. Based on the
footnotes for Table 5.1B-8, within the firet 12 mivutes of the startup the gas turbine
schieves 100% load. The CO control during the first 12 minutes is 20%, with CO
control achieving 90% following this period. Full NOx control is achieved after 22
minutes. For the remainder of the hour it is assumed the gas turbine is operating
with normal emissions at a gas turbine load of 100%. It would be possible to break
up & gas turbine startup hour into the following three parts:

¢ First 12 minutes: gas turbine lond ranges from full speed no load to 100%

load, 20% CO control, NOx coatrol varies an wnsknown amount
o Next 10 mimses: gas turbine at 100% load, full control of CO, NOx control
varies an unknown amount
o Final 38 minutes: gas wrbine at 100% load, full control of NOx and CO

Since the gas turbine achicves 10024 load within 12 minutes, the modeling analysis
performed for the proposed project is.conservative since it assumes the gas turbine
is operating with dispersion parameters comparable t0 50% load for the catire hour
during a startup. While it would be possible to break up the startup hour into three
parts and model each part separately, the results ase not expected to be higher then
those found using the conservative 50% gas turbine load approach.

Provide represeniative measured or calculated minute-by-minute exhaust stack
temperature, fitel flow rate, oxygen content, and turbine load and cortrolied and
uncontrolied NOx and CO emissions, VOC emissions, and NOx emissions during a
represemtative shutdown and supporting information.

Plecasc sce the response to Request 17.

Provide the basis for assuming that CO emissions are reduced by 20% during the
Sirst 12 minwtes of a startup and by 90% during the final 10 minutes of a startup
during normal operations (Tabie 5.1 B-8).

The CO level control of 20% during the period from ignition to 100% gas turbine
load (12 minute period) and a CO control level of 90% after the gas turbine
achieves 100% load were provided by Siemens. Please sce startup note number 5 in
Tabie 5.1D-8 of the September 12, 2007 permit application package for the
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proposed project.

Request 20: The approximate minimum load at which the combustion twrbine is able to achieve
the proposed best avotiable control technology emission limits for and CO.

Response: The gas turbines will be able to meet their proposed best available control
technology (BACT) €O emissions limit of 2.0 ppmv @ 15% O during normal
operation for gas turbine loads ranging from 60% to 100%.

Request 21: During combustion turbine commissioning operations withowt add-on gir pollution
control eguipment in place, provide exhanst siack temperature and oxygen content
when the turbine is operating at fidl speed no load, 10% load, 25% load, and 40%
load

Response: Enclosed as Attachment 8 are the stack parameters for a gas turbine operating at full
speed 1o load (FSNL), 10% load, 25% load, and 40% Joad (sec operating cases 16
to 20 and 27 to 31). Please note that the enclosed gas turbine performance runs
were provided by Siemens for units proposed for the El Segundo Generating
Station, which are identical to the uaits proposed for CECP. Consequently, the
mmmMum(MWthMy}MMMemm

runs are different than those for the CECP. However, these
differences in ambient conditions between the two project sises will have minimal
effects on the stack parameters at low gas turbine loads (40% Joad and less).

Request 22: Detalls of combustion turbine commissioning activities indicating the approximate
amowst thme in each operating mode during the activity.

Response: The detailed gas turbine commissioning schedule, including the duration of cach
comunissioning test, is shown in Table 5.18-9 of the September 12, 2007 permit
spplication package for the proposed project.

Request 23: The footnotes io Table 3.9B-1 indicate that the emission factors for acrolein,
benzene, and formaldekyde are based on Tabie 3.1-1 in EPA's AP-42 emission
Jactor compilation. In addition, the fooinotes indicate that no control factor for the
oxidation catalyst has been applied to these emission factors to accownt for startups
when the oxidation catalyst may have less or ro effectiveness. However, a
comparison of Toble 5.98-1 to Table 3.1-1 in AP-42 indicates that control factors
of approximately 50%, 75%, and 50% hgve been applied io the AP-42 acrolein,
JormaldeRyde, and benzene emission factors, respectively to generate the emission
Sactors in Tabie 5.9B-1. At a minimum (see below), please revise the hourly
emission rates in Table 5.9-1 and the health risk assessment to reflect no emission

control factor for acrolein, formaldehyde, and benzene or provide a justification of
the comirol factors used.
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Response:

Reguest 24:

The commentor’s observation about the reduced emission factors is correct, except
that the approximate 75% reduction was applied to benzene, not formaldehyde; and
the correct AP-42 tabile is Table 3.1-3, not Table 3.1-1. The footnote should have
been worded differently to note thet the emission factors in Table 5.98-1 of the
September 12, 2007 permit application package were purposefully reduced to
reflect the ability of the oxidation catalyst t0 control emissions of these three toxic
sir contaminnnts during normul gas turbine operation.

The footnote would have been less confissing if it had been worded as foliows: “All
factors are from AP-42, Table 3.1-3, 4/00 except PAHs, hexane, propyiene, and the
following three that are reduced acconding to the control effectiveness of the
oxidation catalyst: acrolein (42.4%), bemzecne (72.8%), mud formaldehyde (49.3%).
individus PAHs, hexane and propyiene are CATEF mean results because AP-42
does not include faciors for these compounds. The substastial reduction in the
mmwmmmw which were taken from
USEPA (2000),’ are based oo measurements teken with and without a CO oxidation
catalyst over the full mage of turbine loads.” ,

The District also notes that the AP-4.2 emission factors or emission factors
measwured at high loods for taxic air contamivonts may not be applicable to
operations at low load aperations that occsr during startup, sintdown, and
commissioning operations. The District may request the use of aliernative emission
Jactors for some air pollusants during low load operations. The District
recommends providing any available test information for toxic alr comtaminant
emissions for the model of combaistion turbine proposed in the application, or a
similor modei, when operating at low load (i. e., not in the lean-premix combustion
mode).

For early commissioning activities, when an oxidation catalyst is not installed, the
uncontrolied emission factors for toxic sir contaminants available in AP-42 Table
3.1-3, including those for acrofcin, benzene, and formaldehyde, are used in
emission ealculations as presented in Table 5.1B-2 of the September 12, 2007
permit application package. For this table, the original Footnote | is accurste.

LUSEPA. Emission Factor Documentation for AP-42 Section 3.1 Stationary Gas Twrbines, Table 3.4-1, April 2000,
http:/'www.epn.govitn/chiel/apd2/ch03 findex itmi.



Dr. Steve Moore

Supplemental Application Information for the Carlsbad Energy Center Project
December 18, 2007

Page 10 of 10

Request 25: A comparison of Table 5.9B-1 to Table 3.1-1 in AP-42 indicates that comtrol factors
of approximately 5038, 75% and 50%6 have been applied to the AP-42 acrolein,
Jormaldelyyde, and benzene emission factors to generate the anmial emission rates
Hsted in Table 5.9B-1. Please revise the annudal ensisyion rates in Tabie 3.9-1 and
the health risk assessment 10 reflect no emission control foctor for acrolein,

Jormaldelyde, and benzene or provide a justification of the control factors used.

Response:  As discussed in the response to Request 23, the commentor’s observation about the
reduced emission factors is correct, except that the spproximaie 75% reduction
spplied to benzene, not formaldehyde; and the AP-42 table is Table 3.1-3, not Table
3.1-1. The annual emission ratcs listed in Table 5.9B-1 of the September 12, 2007
permit application package (w0t Table 5.9-1) do not need to be revised to account

~ for the higher uncontrolled emission factors of acrolein, benzene, and formaldehyde
because the reduced emission factors are sppropriste for normal operstion. The
higher uacontrolied emission factors of acrolein, benzene, and formaldehiyde are
MyMthmmmhmmTﬂe
5.98-2 of the September 12, 2007 permit application package because the oxidation
uﬁyukmmmfnreatymﬁodmmﬁm

If you have any questions reganding this application package, please contact me at (760) 710-
2144 or Tom Andrews with Sierrn Research at (916) 444-6666.

Sincerely,
Carisbad Energy Center LLC

A

Tim Hemig
Vice President




ATTACHMENT 1

BASIS FOR RECLAIM WATER COMPOSITION




ENCINA WASTEWATER AUTHORITY

A Public Agency 6200 Avenida Encinas
Carlsbad, CA 92011-1095

Telephone (760) 438-3941
FAX (760) 438-3861 (Plan)

Ref: EC. 07-0051
ATTN: POTW Complismce Unit
California Regional Water Quality Control Board
San Dicgo Region
9174 Sky Park Count, Suite 100
San Diegn, CA 92123
Aftention: Mr Eric Becker, POTW Compliance Unit-

SUBJECT: Submittnl of Technical Reperts — Order No. 2001-352

Enclosed are the December 2006 monthly, October through December 2006 quarterly
and the 2006 arnnal reports for the Carisbad Water Recycling Facility.

Vexy truly youwrs,

Michael T
General Manager
DIC:MTH:dc

SERVING THE OTY OF VISTA. CITY OF CARLSBAD, BUEMA SANITANION DISTRICT, VALLECTTOS WATER DISTRICT, @

LEUCADIA COUNTY WATER DISTRICT AND CITY OF ENCINITAS



SELF-MONITORING REPORT REVIEW

TO: POTW COMFPLIANCE UNIT ‘
' CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION
9174 SKY PARK COURT, SUITE 100
SAN DIEGO, CALIFORNIA 92123

DISCHARGER: CARLSBAD WATER RECYCLING FACILITY
ORDER NO. 2001-352

REPORT FOR: DECEMBER 2006

REPORT DUE: FEBRUARY 1, 2007

OUR REVIEW OF THE ATTACHED SELF-MONITORING REPORT REVEALS THE
FOLLOWING VIOLATION (S):

1. The annual fimit for manganese was exceeded over the last 12 month period (page 4).
2. On December 2, at 11:00 a.m. it was discovered that the turbidity meter had failed. The

The meter reading had been 0.0 NTU since 6:00 a.m. We Immediately stopped incoming
fiow to the plant. The meder was replaced and sub sequent readings were In compliance.

THE FOLLOWING REMEDIAL ACTION WILL BE TAKEN TO CORRECT THE MONITORING
PROBLEMS LISTED ABOVE

1. Currently performing a study to identify manganese levels in our service area.

2. Developing programming for a low level turbldity alarm in the SCADA system.




CARLSBAD WATER RECYCLING FACILITY

ORDER NUMBER 2001-352

I certify under penalty of Inw that I bave personally examined and axn familiar with the information
submitted in this document and all attachments and that, based on my inquiry of those individoals
imonediately responsible for obtaining the information, I believe that the nfoemation is true,
accurate, and complete. 1 am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisorment.




ORDER 2001-352

MONTHLY MONITORING REPORT
CARLSBAD WATER RECYCLING FACILITY

REPORT FOR: DECEMBER 2006 REPORT DUE: FEBRUARY 1, 2007
REPORT FREQUENCY: MONTHLY SAMPLING POINT: METERING STATIONS
SAMPLES COLLECTED BY: VARIOUS SAMPLES ANALYZED BY: VARIOUS
DAILY FLOW MONITORING
RECLAIMED EWPCF BRINE CHLORINE IN
INFLUENT TO DISTRIBUTION RETURN OUTPALL QONTACT STORAGE
DATE FLOW FLOW FLOW FLOW TANKFLOW TANK
MGD) (MGD) MGD) (MGD) (MGD)
. MAXIMUM N/A NA N/A N/A 40
PERMITTED
1 No rechaim )
2 12000 0.1000 1.315 0.000 0.350 1.500
3 1.3000 1.6100 0450 0.000 1.500 0.860
4 0.6850 0.6600 0.5000 0.010 0207 1380
5 0.3100 0.3100 0.3100 0.000 0.020 1320
6 0.9550 0.6300 0.510 0.009 0257 0.750
7 13220 0.7300 0.530 0.000 0.958 0.967
3 No reclaim
9 0.6380 0.1400 0.520 0.000 0.425 2063
10 1.2600 13000 0510 0.002 1.400 1.720
11 13080 0.5000 0.510 0.000 1.065 2360
12 12000 0.5300 0.440 0.000 0.833 2620
13 No reclaim
14 0.5900 0.7600 0.510 0.000 0.000 2230
15 0.7440 0.4200 0.510 0.000 0.0000 1.830
16 1.089D 0.860D 0.5100 0.039 0.3600 0.399
17 1.2700 1.0400 0.490 0.000 0.900 0.501
18 1.1200 0.9000 0.520 0.000 0.813 0.620
19 No reclaim
20 No reclann
21 No reclaim
2 No reclaim
23 0.6762 0.7000 0510 0.000 0412 1580
24 0.6760 0.5300 0.430 0.000 0429 1400
25 No reclaim
26 No reclaim )
27 0.3040 1.2600 0.520 0.010 0.436 1.598
28 Ne reclaim
29 No reclaim
30 No reclaim
31
No Water Digtributed*

Page 1 of 4
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MONTHLY MONITORING REPORT
CARLSBAD WATER RECYCLING FACILITY

REPORT FOR: DECEMBER 2006 REPORT DUE: FEBRUARY 1, 2007
REPORT FREQUENCY: MONTHLY SAMPLING POINT: EFFLUENT STATION
SAMPLES COLLECTED BY: VARIOUS SAMPLES ANALYZED BY: ENCINA LAB

DAILY EFFLUENT MONITORING
T-DAY MINDMDM MODAL CHLORINE

SAMPLE MEDIAN TOTAL CHLORINE CONTACT CONTACT
DATE TIME & COLIFORM COLIFORM RESIDUAL TIME TIME
SAMPLE )
BY: (cfo/100ML) (cfo/100ML) MG/LYy ~ (MGMINA)  (MINUTES)
MAXIMUM 22 1@>1 N/A MIN=450 MIN-50
FERMITTED
1 NwD*
2 TW/0B10 <1 <i 46 1021 220
3 NwD* :
4 NWD*
5 NWD*
6 NWD*
' 7 RW/0805 <1 <1 102 2499 2450
8 JL/OB10 S| <1 143 3518 2460
9 . TW/ORSS <1 <1 87 2192 2520
10 NWD*
11 TLI1300 <1 <1 37 947 256.0
12 NwWD*
13 NWD
14 NWD*
15 NwWD*
6 IWD315 <1 <1 63 1670 265.0
17 NWD*
13 TL/O300 <1 <1 125 3288 263.0
19 NWD*
20 NWD*
21 NWD*
2 JL/AOBOS <1 <i 48 1214 2530
23 NWD*
24 NwD*
25 NWD*
26 NWD*
27 NwWD*
23 NWD*
2% NWD*
30 NWD*
31 NWD*
No Water Distributed*

1 certify that The above informetion is accurate o the best of my edge c/ﬂjzsa }
preserved, preparcd, and analyzed according to EPA protocol.
Laboratory Supervisor Sigoature: ‘

hgc20f4




ORDER 2001-352
MONTHLY MONITORING REPORT
CARLSBAD WATER RECYCLING FACILITY

REPORT FOR: DECEMBER 2006 REPORT DUB: FEBRUARY 1, 2007
REPORT FREQUENCY: MONTHLY SAMPLING POUINT: EFFLUENT STATION
SAMPLES COLLECTED BY: VARIOUS SAMPLES ANALYZED BY: ENCINA STAFF

DAILY EFFLUENT MONITORING

24-HOUR DAILY 95 PERCENTILE
AVERAGE MAXIMUM  EFFLUENT

DATE TURBIITY TURBIDNY  TURBIDITY
UNITS (NTU) (NTU) (%24 HOUR)
MAXIMUM 20 10 >5 NTU @ 5%
PERMEITED

1 NWD*

2 09 26 0.0

3 NWD*

4 NWD*

5 NWD*

6 NWD*

7 09 1.0 0.0

B 06 0.7 0.0

9 10 12 0.0
10 NWD*

1 12 14 0.0
12 NWD*

13 NWD*

14 NWD*

15 NWD*

16 04 0.5 0.0

17 NwD*

18 0.7 09 0.0

19 NwD*

2 NWD*

21 NWD*

2 0.3 1.1 0.0
3 NWD*

24 NwD*

25 NWD*

26 NwD*

27 NWD*

28 NWD*

) NwD*

30 NWD*

3 NwD*
No Water Distributed*

Please sce spread shect for continuoas NTU data.

Page3 of 4



ORDER 2001-352
QUARTERLY MONITORING REPORT

CARLSBAD WATER RECYCLING FACILITY

REPORT FOR: OCTOBER 2006 REPORT DUE: FEBRUAKY 1, 2007

REPORT FREQUENCY: QUARTERLY _ SAMPLING POINT: CCT EFFLUENT

SAMPLES COLLECTED BY: OFFLINE SAMPLES ANALYZED BY: ENCINA LAB
& DEL MAR ANALYTICAL

MONTHLY EFFLUENT MONITORING

30-DAY
DALY DAILY 30DAY AVERAGE

ANALYSIS UNITS MAX LIMIT AVERAGE  LIMAT

BOD MG/ 4.0 45 4.0 30

TSS MG/L 1.4 45 14 30

VSS : MG 13 13

pH* UNITS 7.19 6thrm 9 7.19

CHLOKIDE MG/L 263 ' 400 263 350

SULFATE MG/L 182 400 182

MANGANESE MG/L 0.087 006 0.063

RON MG/L 0.12 0.4 0.12 03

BORON MG 0.4 .75 0.4 0.75

| TDS : MG/L 922 1,200 922

. SAMPLE DATE/TIME: 10-10/11-06  0300-0800 1/11/2006  B:02 AM

SAMPLE TYPE: Composit GRAB*

1 cestify that the above information is to the best of my knowledge gnd that the samples were
preserved, prepared, and analyzed to EPA
Laboratory Supervisor Signabire:

r

Ld

Page 1 of 4



ORDER 2001-352

QUARTERLY MONITORING REPORT
CARLSBAD WATER RECYCLING FACILITY

REPORT FOR: NOVEMBER 2006 REPORT DUE: FEBRUARY 1, 2007

REPORT FREQUENCY: QUARTERLY : SAMPLING POINT: CCT EFFLUENT

SAMPLES COLLECTED BY: VARIOUS SAMPLES ANALYZED BY: ENCINA LAB
& DEL MAR ANALYTICAL

MONTHLY EFFLUENT MONITORING

. 30-DAY
DAILY DAILY 30-DAY AVERAGE
ANALYSIS UNITS MAX LIMIT AVERAGE LIMIT
BOD MG/L 3.0 45 30 30
TSS MG/L 35 45 35 30
Vss MG/L 2 2
pH* UNITS 7.19 6thrm 9 7.19
CHLORIDE MG/ 283 400 283 350
SULFATE MG/L 186 400 186
MANGANESE MG/L 0.062 0.06 0.055
IRON MG/L 0.15 04 0.15 23
BORON MG/L 0.40 8.75 0.40 0.75
TDS MGIL 925 " 1200 925
SAMPLE DATE/TIME: 11/7-3/2006 0800-0800 11/872006 _13:00PM
SAMPLE TYPE: COMPOSITE GRAB*
1 cestify that the above information is to the best of oy knowledpe and that the samples were
prescrved, prepared, and anslyzed EPA .
Laberatory Supervisor Signature:
—

Page2of 4




ORDER 2001-352

QUARTERLY MONITORING REPORT
CARLSBAD WATER RECYCLING FACILITY

REPORT FOR: DECEMBER 2006 REPORT DUE: FEBRIJARY 1, 2007
REPORT FREQUENCY: QUARTERLY SAMPLING POINT: CCT EFFLUENT
SAMPLES COLLECTED BY: VARIOUS SAMPLES ANALYZED BY: ENCINA LAB
‘ & DEL MAR ANALYTICAL

MONTHLY EFFLUENT MONITORING

30-DAY
DAILY DAILY 30DAY  AVERAGE
ANALYSIS UNITS MAX LBMIT AVERAGE LDATY
BOD- | MG/L 28 45 2.8 36
TSS MG/L 47 45 a7 30
vss MG/L 04 04
pH* UNITS 7.09 6 thru 9 7.09
CHLORIDE MGL m 400 m 350
SULFATE MG/L 139 400 139
MANGANESE MG/L 0.074 .06 0.064
IRON MG/L 012 0.4 0.12 03
~ BORON . moL 042 0.75 042 0.75
DS MG/L 882 1,200 882
SAMPLE DATE/TIME: 12/5-6/2006 0900-0900 12/6/2006  O7:55AM
SAMPLE TYPE: COMPOSITE GRAB*

1 certify that the above information buto knowled the samples were
pwsemd.pmpmd.-ndmlmd
Laboratory Supesvisor Signature:
rd

PAGE 3 of4



ORDER 2001-352
MONTHLY MONITORING REPORT

CARLSBAD WATER RECYCLING FACILITY

REPORT FOR: DECEMBER 2006 REPORT DUE: FEBRUARY 1, 2007
REPORT FREQUENCY: MONTHLY SAMPLING POINT: EFFLUENT STATION
_ SAMPLES COLLECTED BY: VARIOUS . SAMPLES ANALYZED BY: ENCINA LAB

12 MONTH EFFLUENT MONITORING

TOTAL SULFATE MANGANESE IRON BORON DS
ANALYSIS COLIFORM 12 MONTH 12MONTH i2MONTH 12 MONTH 12 MONTH
HIGHVALUE  AVERAGB AVERAGE  AVERAGE AVERAGE AVERAGE

CFU/100ML (MG/L) (MGﬂ-) NGH-) (MG/L) (MG/L)
MAXIMUM 240 350 Y- 03 0.75 1100
PERMITTED
JANUARY < 239 oo 0.1 037 894
FEBRUARY <1 249 0.05 0.1 0.41 936
MARCH NA NA NA NA NA NA
APRIL NA NA NA NA NA NA
MAY <1 189 0.08 0.1 045 842
JUNE 1 193 0.08 0.1 038 911
JULY 2 251 0.09 0.1 0.40 963
AUGUST <1 229 0.07 0.1 039 987
SEPTEMBER <1 201 0.07 0.2 0.44 927
OCTOBER <l 182 007 0.1 0.42 922 -
NOVEMBER <1 136 006 0.1 0.40 925
DECEMBER <1 189 0.06 0.4 0.42 882

AVERAGE <2 211 6.07 el 041 924

Pagedof 4




ORDER. 2001-352

QUARTERLY MONITORING REPORT
CARLSBAD WATER RECYCLING FACILITY

REPORT FOR: OCTOBER THROUGH DECEMBER 2006 REPORT DUE: FEBRUARY 1, 2007
REPORT FREQUENCY: QUARTERLY SAMPLING POINT: CCT EFFLUENT
SAMPLES COLLECTED BY: JOEL CAMARILLO SAMPLES ANALYZED BY: ENCINA LAB

QUARTERLY EFFLUENT MONITORING

SAMPLEDATE SAMPLE

ANALYSIS UNITS TIME - TYPE- VALUE
% SODIUM % 10/10-11/2006 COMPOSITE 06.02
' Sam-8am

ASAR " " 552

EC mShHm " " 161.9
I certify that the above information is fo the my ¢ and that the samples were -
preserved, prepared, and analyzed EPA 1. v
Laboratory Supervisor Signature: )

Page 4 of 4



ORDER 2001-352

ANNUAL MONITORING REPORT
CARLSBAD WATER RECYCLING FACILITY

REPORT FOR: JANUARY THROUGH DECEMBER 2006 REPORT DUE: FEBRUARY 1, 2007

REPORT FREQUENCY: ANNUAL SAMPLING POINT: EFFLUENT STATION

SAMPLES COLLECTED BY: VARIOUS SAMPLES ANALYZED BY: ENCINA LAB
& TEST AMERICA

ANNUAL EFFLUENT MONITORING

SAMPLEDATE  SAMPLE ‘ 12MONTH

ANALYSIS UNITS TIME TYPE VALUE AVERAGE

LIMIT
. T11-12/2006.

ALUMINUM MG 0900-0900 COMPOSITE 0.043

ARSENIC - . . <0.005

BARIUM - . . . 0.033

CADMIUM - . . <0.005

CHROMIUM - " . - <0.005

COPPER - " " <0.010

LEAD . " " <0.005

MERCURY " . " <0.0002

NICKEL ‘ - " - <0.010

SEI.F;MUM_ _ . . " <001

SILVER _ - . " <0.010

ZINC - - - <0.02

FLUORIDE " . - 0.50 1.0

MBAS . " 0.07 05

1 certify that the above information is a that the samples were
preserved, prepared, and analyzed acco
Laboratery Supervisor Signature:

Pape1of 1




MONTHLY MOMITORING REPORT
CARLSBAD WATER RECYCLING FACILITY
REPOKTFOR: DECEMBER 206  REPORT DUE: FEBRUAXY 1, 2007
REPOKT FREQUENEY: MONTHLY © SAMPLING PORNT: CCT EFFLUENT
SAMPLEE COLLECTED BY: CONTINUOUS SAMPLES ANALYZED BY: ENCRNA STAFF
MONTHLY CONTINUOUS NTU MOMITORING

Date sad Thne Stamp TN Date and Time Stanp INTED
121303006 o022 R Y ) 12022008 0c2x52 1.00
12008  OxE232 1 X ) 1ATI2008 - ORSR:52 100
120202008 0232 1.20 ‘ 1272008 02252 1.00
122008 outz 130 21712008 015252 1.00
oninte. . w2 000 1277108 022252 100
12208 obeye 150 12003008 - OREIE2 1.00
120202008 xR 130 12722000 ] 1.0
120212008 o532 120 1272006 DTERS2 1.50
S 2422008 o222 1.20 12/1200% 42253 1.00
120202008 o522 150 2112008 843253 1.5
12202008 o522 150 12712008 D225 100
12002006 OEREI2 130 1272008 D5:52:58 1,00
121312008 obc-32 00 1272008 nNe22:53 1.00
1212006 083232 a.00 12712008 DESTE3 1.00
12022008 072232 (T 127000 ora2ss 1.00
1222008 orsa2 odo 1272008 075253 1.00
12008 o222 000 121712008 082253 1.00
T2AMHIOO DE:SxY3 000 1272008 085253 100
12008 0e12%) 000 127 et 09:22:3% .00
120212008 05233 000 124720086 oN:525% .00
12022005 102233 000 122006 12233 1.00
Y2R2008 105233 000 1270008 105253 100
120222008 Mn2E0 ooy 12712006 12253 {.00
1202008 1sr33 0.00 12722008 . AR5 .08
1222008 2225 LT 1272008 2253 100
1222008 282-93 00D 12722008 125053 108
1220006 2 000 VT8 132253 .00
T2D2008 1S2%s 008 WTR00E 132 oo
Y2022008 Wy 000 1272008 - 4xs4 090
1YN2008 1“6 000 UTR06 - 145254 050
120202008 15:22-34 ose 17008 182254 000
120202006 B2 1.18 \U72008 156254 00
SUVI00 W24 1370 120772008 1B:54:00 039
12002008 B2 180 121772008 72400 0.80
1008 T2 2.00 127772008 17:54:00 080
22008 1WA 2580 U008 18:24:00 oad
120008 M 100 121772008 105400 080
222008 85234 130 129712008 1924:00 .80
YU 192238 180 : 127712008 195400 osD
12122008 18520 340 1272008 20:24:00 08D
12202008 20238 230 V2712008 20c54:00 .70
12272008 WS4 220 12172008 212400 030
121212008 21229 2,90 12712008 :84:00 0.70
1222006 2u62 120 121702008 222400 oo
1222008 7N zZ1 272008 22:34:00 oo
1220008 25234 1.30 120722006 D240 o7
120372008 DT 1.4 1247120086 225400 0.70
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1292008 092157
1202008 ox3152
12002008 092152
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- 420008 102154
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ATTACHMENT 2

LNG DERIVED NATURAL GAS SPECIFICATIONS



SOGE

A 8’ Sempra Energy’ utity

December 12, 2007

Mr. Tim Hemig

Vice President

NRG Erergy

1817 Aston Avenue, Suite 104
Carisbad, Ca 92008

Dinah Willier

Account Manages, Energy Markels
San Diego Gas and Eleciric

8308 Conliry Park Court

Mak Localion: CP-42K

Sun Diego, CA 82123-1583
Office:; (858)854-1135

Fax: (BSB)BS4-1117
dwiliergieemprautiities. com

RE: Gas Specifications of Gas Derived LNG from Energia Costa Azul (ECA) and NOx

Emissions Levels

Dear Mr. Hemig,

As follow up to our meeting last week, you requested Gas Specifications for the gas
darived LNG entering. SDG&E. territory starting in the first quarter.of 2008... Also, you
requested effects of NOx emissions levels due to the higher Wobbe on turbines.

Attached please find a comparison chart of the ECA Send-Out Gas Specifications for
ECA Start-Up Supply, Primary Supplies, Potential Spot Supply and Current Pipeline

Supply.  This information is provided by Sempra LNG.

Generally, the emissions level will depend on whether the proposed turbine units are
being equipped with an active tuning system and how effectively that system performs.
Without active tuning one can expect the NOx and CO to change with Wobbe number. If
the oxidation catalyst and SCR are designed properly, these increases can be

controlied. However, your turbine manufacturer will need to confirm ermsslon

guarantees over the stated Wobbe range provided.

If there are any questions, please do not hesitate to contact me.

Sincerely,

Dinah Willier
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ATTACHMENT 3

SIEMENS LETTER



SIEMENS

December 17, 2007

Mr. Chris Doyle

Regional Development Engineering Manager
NRG West

1817 Aston Avenue, Suite 104

Carlsbad, CA 92008

Subject: Encina Plant Air Emissions

Dear Chris,

This letter is to confirm that the natural gas fired two unit Siemens 1x1 SCC6-5000F plant will be
designed to meet the following air emissions limits between 60% and 100% gas turbine loads:

- Oxides of Nitrogen (NOx) = 2 ppmvd @ 15% O

- Carbon Monoxide {CO) =2 ppmvd @ 15% O,

- Volatile Organic Compounds (VOC) = 2 ppmvd @ 15% O;

- Ammonia Slip (NH; Slip) = 5 ppmvd @ 15% O

- Particulate Matter less than 10 Microns Diameter (PM10) = 9.5 Ibs/hr

Also, Siemens confirms that natural gas with a Woobe Index of 1335-1385 will not affect Siemens

ability to comply with the above limits, assuming the fuel is in compliance with Siemens fuel
specification ZDX555-DC01-MBP-2500-01.

Sincerely

bmm

James W. Heller
New Generation Sales Manager

Cc: Kevin Hull, SPG



"ATTACHMENT 4

CEC INFORMATION ON LNG




Final Staff Assessment CALIFORNIA
ENERGY
COMMISSION

DOCKET
COLUSA 06-AFC-9

GENERATING STATION DATE

RECD. Nov 30 2007

Application For Certification (06-AFC-9)
Colusa County

STAFF REPORT

NOVEMBER 2007
(06-AFC-9)
CEC-700-2007-003-FSA

PROOF OF SERVICE { REV 8/22/01 ) FILED WITH
ORIGINAL MAILED FROM SACRAMENTOON  11/30/07
MS




Final Staff Assessment CALIFORNIA
ENERGY
COMMISSION

COLUSA
GENERATING STATION

Application For Certification {06-AFC-9)
Colusa County

STAFF REPORT

NOYEMBER 2007

(B6-AFC-9)
CEC-700-2007-003-F5A.

CALIFORNIA
ENERGY
COMMISSION

SITING OFFICE

Jack Caswell
Project Manager

Roger E. Johnson
Siting Office Manager

SYSTEMS ASSESSMENT & FACILITIES
SITING DIVISION
Terrence O'Brien
Deputy Director




Therefore, staff's finding of no significant air quality impacts considers the fact that the
project area is in.attainment of the federal ambient air quality standards, the project will
not cause any new exceedances of those standards, and that the ambient air quality
standards are protective of human health and ecosystems.

The paragraph on page 4.1-36 was provided to answer a specific comment on sulfur
dioxide impacts provided by Emerald Farms and referenced on that page. Sulfur dioxide
emission concentrations in Colusa County are low in comparison with many other
agricultural areas in California and much lower than in other parts of the United States
that have concentrations more than an order of magnitude higher than experienced in

*the Sacramento Valley. The worst-case modeled 3-hour concentration from project
operation is 51.1 pyg/m?® (project impact plus background from AIR QUALITY Table 23),
which is well below the 1300 ug/m™ ambient level required by the U.S.EPA secondary
standard (3-hour standard of 0.5 ppm or 1300 pg/m®, 40 CFR Sec. 50.5). Staff stands
behind the statement that these low concentrations of sulfur dioxide are not expected to
cause significant crop damage. ’

Comment: Emerald Farms 13. The modeling analysis appears to be done improperly,
an independent analyst should have been hired to review the modeling analysis, and
ozone modeling should have been performed.

Response: The modeling analysis was reviewed by an independent analyst, Mr.
William Walters who is a California Registered Professional Engineer, and through this
review comments were made requiring significant revision to both the emission and
modeling analyses. These revised modeling analyses meet all CCAPCD modeling
requirements, U.S. EPA PSD modeling procedures, and were found to be completely
proper by the Energy Commission’s independent analyst.

Unlike other cnteria poliutants, ozone will not be directly emitted by the project. Ozone is
formed through a series of complex photochemical reactions involving NOx and VOC, .
which will be emitted by the project. Due to the complex formation mechanisms, ozone
modeling is performed on a regional scale using three-dimensional photochemical grid
models, whereas point source Gaussian plume models are generally used for the other
directly emitted pollutants. California and federal permitting regulations do not require
ozone impact analyses for stationary source permitting.

Comment: Emerald Farms 14. There is no discussion of the potential future use of
LNG and its related impacts.

Response: The use of LNG should not significantly impact the air pollutant emissions
from the power plant. First, any LNG that is added to the main PG&E pipeline providing
natural gas to the CGS will be diluted by other natural gas sources. Second, the heat
rate and other characteristics of received LNG will be regulated. Third, the PG&E
pipeline gas will have to meet CPUC regulated composition standards. And fourth, LNG
has a zero fuel sulfur content upon receipt (which is raised slightly by adding mercaptan
odorants to meet federal pipeline regulation standards) so SOx emissions would be
reduced. Finally, if the composition of the pipeline natural gas is impacted, within
acceptable PG&E composition limitations, the project's CEMS will ensure compliance

November 2007 4.1-81 AIR QUALITY



with permnit emission limits and the power plant can tune combustors to accommodate
any long term changes to the natural gas heat content, if necessary. A study completed
by the CEC on the impacts of LNG and heat rate variations to power plants operation
and pollutant emissions can be downloaded from:

hitp://mww.energy.ca.gov/2006publications/CEC-700-2006-001/CEC-700-2006-001.PDF

Comment: Emerald Farms 15. The CCAPCD, CEC and CARB had a meeting
regarding the PDOC without allowing participation of Emerald Farms, an intervenor in
the siting case.

Response: To perform its function effectively staff commonly meets or otherwise
consults with other regulatory agencies. There is no requirement that Emerald Farms,
the applicant, or other intervenors be included in such meetings, and they normally are
not. CARB has not been part of any meetings with the CEC and CCAPCD.

Comment: Emerald Farms 16. The Delevan Compressor Station is not being
adequately monitored for compliance by the CCAPCD.

Response: Staff cannot speak to the adequacy of the CCAPCD compliance monitoring
for the Delevan Compressor Station; however, unlike the Delevan Compressor Station,
the CGS project will also be monitored for ongoing compliance of the Conditions of
Certification, which include the CCAPCD conditions, by the CEC.

Comment: Emerald Farms 17. The CCAPCD is not adequately responding to
California Public Records Act requests, which indicates that the CGS will not be
adequately monitored. Emerald Farms needs assurance that the power plant will not
impact their organic certification.

Response: Public Records Acts requests to another regulatory agency are the
responsibility of that agency, not the Energy Commission. As noted in above in
response to Comment 16 the CGS will be monitored by both the CCAPCD and the
CEC. As noted in the response to Comment 1 the power plant will not impact organic
crop certification. :

Comment: Emerald Farms 18. Regional air quality has not been adequately
addressed, and additional mitigation should be required on a regional basis. A
discussion of ozone formation being a regional issue was not provided.

Response: The project's emission mitigation, in the form of ERCs is a regional
mitigation. Emission offsets for the ozone precursor emissions of NOx and VOC
‘mitigate regional impacts of ozone formation. The potential for significant localized

- impacts are dealt with through Best Available Control Technology mitigation and
remaining localized impacts are analyzed through air dispersion modeling. The
dispersion modeling analysis found that the project's NOx emissions, prior to the use of
offsets, did not cause significant localized air quality impacts.
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NATURAL GAS QUALITY:
POWER TURBINE PERFORMANCE
DURING HEAT CONTENT SURGES

Prepared For:

CALIFORNIA ENERGY COMMISSION
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Prepared By:

Aspen Environmental Group
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Prepared By:

Aspen Envircnmental Group
Will Walters

Agoura Hills, California
Contract No. 700-02-004

Prepared For:

California Energy Commission

Mary Dyas
Contract Manager

Dave Maul
Project Manager

Dave Maul
Manager
Natural Gas & Special Projects Office

Rosella Shapiro
Deputy Director
Fuels and Transportation Division

B. B. Blevins
Executive Director

DISCLAIMER

This report was prepared as the resuilt of work sponsored by the
Califomia Energy Commission. It does not necessarily represent
the views of the Energy Commission, its employees or the State
of California. The Energy Commission, the State of Califomia, its
employees, contractors and subcontractors make no warrant,
express orf implied, and assume no legal liability for the
information in this report, nor does any party represent that the
uses of this information will not infringe upon privately owned
rights. This report has not been approved or disapproved by the
California Energy Commission nor has the Caiifornia Energy
Commission passed upon the accuracy or adequacy of the
information in this report.
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ACRONYMS AND TERMS

Acronyms

Btu:
CO:
CT:
DLN:

HHV:
Lbs/hr:
LMEC:
MMBtu/hr:
NOx:
PG&E:
Ppm:

SCAQMD:

Scf:
SCR:

SoCalGas:

SRI:

British thermal unit (a unit of heat)

Carbon Monoxide

Combustion Turbine

Dry Lo-NOx (A turbine combustor design that controls NOXx
emissions)

Higher heating value

pounds per hour

Los Medanos Energy Center

Million Btus per hour

Nitrogen Oxides

Pacific Gas & Electric Company

parts per million

South Coast Air Quality Management District

standard cubic foot

Selective Catalytic Reduction (a NOx control technology)
Southem California Gas Company

Southem Research Institute
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Terms

C6 +: Hydrocarbons with six or more carbon molecules.

Inerts: Non combustible components of natural gas (e.g. nitrogen and
carbon dioxide). T

Mole percent: Composition in percent of the total number of molecules for that
given component. For gases it is the same as volume percent
composition.

SCONOXx: Trademarked name for a NOx/CO control technology. SCONOX,
unlike SCR, does not use ammonia and has no ammonia slip
emissions.

Wobbe index: An index of fuel gas interchangeability. It is the higher heating value
(Btu/scf) of the gas divided by the square root of the density of the
gas (air density = 1)
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EXECUTIVE SUMMARY

This study reports the testing results on emissions and performance of various
electrical generating facilities in commercial operation that burned higher than
normal heating value natural gas. During the second week of June 2005, a natural
gas liquids extraction plant in Canada failed, which resulted in higher than normal
heating value gas to travel south through the Pacific Gas and Electric Company
(PG&E) pipeline system. The flow of natural gas occurred for three days, which
allowed for testing and data collection to document and analyze the emissions and
performance impacts on large gas turbines at the Redding, Sutter, Los Medanos,
and Delta facilities.

There is a great deal of interest in the heat content of natural gas, with many studies,
tests, and papers completed over the past several years regarding the effects of
higher and lower heat content natural gas. Much of this work has been conducted to
support efforts to develop natural gas interchangeability regulations/specifications.
These efforts have included testing many residential and commercial combustion
sources; however, to date little direct data from on-line large gas turbines serving the
power industry have been available. This study attempts to provide data to begin
filling this gap in empirical knowledge.

Natural Gas Heat Content Excursion

The natural gas in the PG&E pipeline excursion event showed an approximate

5 percent increase in heat content, from approximately 1,025 British thermal unit per
standard cubic foot (Btu/scf) to 1,078 Btu/scf, and an approximate 2 percent
increase in Wobbe index, from 1340 to 1369. Figure ES-1 shows the heat content
data, as measured by PG&E from June 10 through June 13, 2005, in Pittsburg,
California.
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Figure ES-1: Pipeline Natural Gas Heat Content at Pittsburg
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The heat content excursion varied over time, decreasing from the peak that occurred
early in the excursion. The excursion lasted approximately 3.5 days at Pittsburg. The
start and end time of the excursion varied based on location as the natural gas
traveled from north to south through the pipeline.

A more complete description of the pipeline natural gas and as-used fuel natural gas
is provided in Chapter 2.

Gas Turbine Operational Effects

In general, the heat content excursion caused little or no noticeable effect in facility
operations or exhaust emissions based on the available data. The only effects that
could be shown statistically are minor increases in pre-control system nitrogen
oxides (NOx) and NOx control system ammonia use. The post-control system NOx
emissions did not show any trend versus fuel heat content or Wobbe index. Using
the results from the Sutter Plant as an example, Figure ES-2 shows the Pre-
Selective Catalytic Reduction (SCR) NOx (@ actual O; levels) versus fuel Wobbe
index for Sutter Combustion Turbine 2 (CT2) during high load operation.
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Figure ES-2 — Sutter CT2 Pre-SCR NOx Levels versus Wobbe Index
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Figure ES-2 shows the best fit linear equation line with a 95 percent confidence
interval for that fit. The high load interval presented in the figure is for high load
hours that range in heat input from 1,700 and 1,800 million Btu per hour (MMBtu/hr).
An approximate 15 percent increase in pre-SCR NOXx concentration for a 3.5 percent
increase in Wobbe index is predicted. Additional pre-control system NOx
concentration data compared to heat content and Wobbe index are presented in
Section 4.

Figure ES-3 shows the SCR system ammonia use versus natural gas heat content
for the Sutter facility CT2.
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Figure ES-3: Sutter CT2 Ammonia Use versus Wobbe Index
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The ammonia consumption rates during the same high turbine load interval for
Sutter CT2 are shown in Figure ES-3 with a best linear fit and 95 percent confidence
interval for that fit. An approximate 10 percent increase in SCR ammonia use for a
3.5 percent increase in Wobbe index is predicted.

While the Sutter CT2 pre-SCR NOx emission concentrations and ammonia injection
rates show a minor increase with increased Wobbe Index at high loads, the post-
SCR NOx concentrations do not show any significant increase with Wobbe index.
Figure ES-4 shows the post-SCR NOx levels (@15% O;) for the Sutter CT2 at the
same high load interval shown in Figures ES-2 and ES-3.
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Figure ES-4: Sutter CT2 Post-SCR NOx versus Wobbe Index
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Figure ES-4 includes a best linear fit and a 95 percent confidence interval for that fit.
No apparent trend in controlled NOx concentrations at the higher load interval is
predicted. Additional data on controlled NOx concentrations for the other facilities
are provided in Section 4.

Summary

The increase in heat content/Wobbe index caused a small increase in pre-SCONOx
and pre-SCR NOx emissions of the Redding and Sutter facilities, respectively, and
an increase in ammonia use, indicating an increase in pre-SCR NOx emissions, at
the Delta and Los Medanos facilities.

At no time during normal operations did any of the controlled NOx concentrations at
any of the facilities included in this study exceed their air quality permit limits. The
NOx control systems for these facilities were able to adjust to counteract the
increased turbine NOx emissions.
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CHAPTER 1: INTRODUCTION

Event Introduction

In June 2005, Pacific Gas and Electric Company (PG&E) notified the California
Energy Commission (Energy Commission) that a slug of high heating value gas,

resulting from an outage at a liquids extraction plant in Canada, would be moving

through the PG&E system.

An increase in heating value of approximately 6 percent, from about 1,020 to about
1,080 Btu per cubic foot, lasted for approximately 3 days. Customers south of
Stockton and San Jose had lower increases in the energy content of their gas.

The Energy Commission requested both natural gas testing and gas turbine
operating data, including emissions data, from several electric generating plants that
used gas from the affected pipeline for several days surrounding this event. The
electric generating plants that voluntarily participated include the City of Redding

Generating Unit #5 (Redding),? the Sutter Power Plant (Sutter),’ the Los Medanos

Energy Center Los Medanos or LMEC),? and the Delta Energy Center (Delta).® The
pipeline route and participating facilities are shown on Figure 1-1.

Collected Event Data

The data that were available and collected from each of the power facilities varied

due to facility design and data access. A summary of the natural gas and facility
operating data provided from each plant is provided in Table 1-1. The collected data
are presented in Appendix A.

Table 1-1: Power Plant Collected Event Data

Natural Gas Data Performance Data Exhaust Data
>
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Redding | X - - - X - - INAL X | X | X | X | X | - |NA
Sutter X -1 - - X | X - X X | X | X | X | X |XX| X
LMEC X X2 X2 | - | X | X | X | X | - - XX X X -
Delta - X2 X2 x | X | X | X | X - - X | X | X | X-| -

1 — Data supplied were limited to the as-used blended gas composition data.
2 — Data supplied from PG&E pipeline adjacent to Delta gas blending facility, but blended gas
composition data for Delta were not available.




Figure 1-1: PG&E Pipeline Route and Power Plant Locations

ot e

r

[
gt ;ﬁ‘# .
( unjER F}@*WER PROJECT

L r"ﬂ"—\/{
LOS- ANO
NERGY N,T&\ \" ﬂ/

f

b ! e fE
’#A“r] \ Erw i ¢ i

2
A YN 3 ,.f
Legend LN 5 s Nl ,
~Jy 14 ¢ \ /
| = Natural Gas Pipelines AR 1Y P
@ Power Plants : 5 \\/;‘h
. R \”‘"\, - Rt ,_,.AJ‘/ ™ '
. e ~ \‘\\‘ 5 :
E 1 /_,-"' % rr'
e .—f/- A
: e \ o
08510 2 BB D 1 } \\' d
e = DELTA(ENERGY CENTER oy
1 inch e quaks 32 miles . [ " e ol .



One limitation of this study is the fact that the three Calpine facilities (Sutter, LMEC,
and Delta) all used blended gas fuels, either exclusively or partially, during the
excursion event. The data available for these blended gas streams, excepting
Sutter, did not include enough data to calculate Wobbe index, so most of the
excursion event effect comparisons use gas heat content rather than Wobbe index.

Study Goals

The goals of this study were to obtain quality data for the gas heat content excursion
event and corresponding gas turbine operational data during the event as well as to
determine any perceived effects to the gas turbine operations due to the increased
natural gas heat content. To determine operational effects, the levels of NOx
emissions (as measured leaving the turbine) and controlled NOx emissions (as
measured following NOx control technology) were analyzed. Ammonia injection
rates were also analyzed, since ammonia is used for NOx control at three of the four
facilities.

This study will support the assessment of the potential impacts of natural gas
variability and natural gas interchangeability rulemaking (CPUC R.04-01-25) on the
operations of large natural gas-fired power production facilities. Comments on this
study will be used to help define future work necessary to adequately assess this
subject.



CHAPTER 2: NATURAL. GAS EVENT DATA
SUMMARY

Natural gas data were obtained both at the pipeline and for gas mixtures used at
various gas turbine sites, with the exception of the Delta facility where the as-used
blended fuel gas heat content and composition data were not available.

Pipeline Natural Gas Data

Pipeline specific data for the natural gas excursion were monitored at two locations,
Redding and Pittsburg. The Redding natural gas data are from Redding Power Unit
#5, which uses the pipeline gas without blending. The Redding natural gas data are

limited to Btu content. The Pittsburg natural gas data are from the PG&E

Los Medanos pipeline just upstream of a blending station used for the Delta and
Los Medanos facilities. The Pittsburg natural gas data include Btu content, specific
gravity, and other compositional data (hydrocarbon, inerts, etc.).

Figure 2-1 presents the Redding and Pittsburg pipeline natural gas heat content
data, and Pittsburg pipeline natural gas Wobbe index for June 8 through
June 13, 2005. The available Pittsburg natural gas data begin June 10.

Figure 2-1: Pipeline Natural Gas Heat Content and Wobbe Index
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Figure 2-1 shows that the data for the excursion event at the two separate pipeline
locations have a very similar shape with a time lag of several hours for the gas to



flow from Redding to Pittsburg. However, the total Btu contents and increases during
the excursion event are different - both the heat content and duration of the
excursion are greater at Pittsburg. The excursion event heat content and Wobbe
index increase at Pittsburg was 5 percent and 2 percent, respectively, during the
excursion event, while the heat content increase at Redding was a little less than

4 percent during the excursion event. There does not appear to be any reason why
the duration and heat contents should be significantly different in these two
locations.

Figures 2-2 and 2-3 present the Pittsburg natural gas compositional data from
June 10 through June 13, 2005. For graphing purposes, the data are grouped by
components with similar content levels.

Figure 2-2: Pittsburg Natural Gas Major Component Composition
Data
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As would be predicted, Figure 2-2 shows that during the excursion the methane
concentrations decreased by 4 to 5 percent while the ethane and propane
concentrations essentially doubled. The higher heating value of the gas is the result
of greater percentages of non-methane components such as ethane and propane.
The inerts concentrations, which were shown to be entirely nitrogen and carbon
dioxide, increased very slightly during the excursion event, with the nitrogen content
decreasing and the carbon dioxide content increasing at a greater level to create the
overall slight increase in total inerts.



Figure 2-3: Pittsburg Natural Gas Minor Component Composition
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Figure 2-3, like Figure 2-2, shows an increase in the heavier hydrocarbon
composition during the heat content excursion event. The total butane (i-butane and
n-butane) and total C6 + hydrocarbon concentrations (hydrocarbons with six or more
carbon molecules) essentially tripled during the excursion and the total pentane
(i-pentane and n-pentane) concentration doubled during the excursion.

The natural gas specific gravity measured at Pittsburg increased by a maximum of
just over six percent during the excursion event.

Turbine Fuel Data

The turbine fuel heat content and composition for the Sutter and Los Medanos
facilities are not the same as the pipeline fuel since the as-used fuel for each is a
blend of sources.

Sutter

Figure 2-4 provides the heat content and Wobbe index data for the Sutter facility fuel
during the excursion period.



Figure 2-4: Sutter Natural Gas Heat Content and Wobbe Index

1050 1360
1040 + N
4 1 1350
1030Jr i '
] L 1340
1020 +} ;
s ' X
] 1330 8
5_1010—} 5 T 2
G 2
3 1000 | 2
3 1 1320 8
m : 1
990 SR % 1:
_ f%J- i A L L 1310
980 |
= Heat Content 1 1300
970 cosens Wobbe Index
960 1290
SSSSS5S55535SSSSSSSS5S5S3SSSSSSSSS5SSSSESS
B = G i+ T T o T = ™ i WA A W™ ™ (- i # MO N AR 0= (= W+ W 4 T = e o Y o WY T = = oy s W A W o
COO0O00O0D0DO00DOOLOOOOOOODOOODDOOO0OOOOOOOO00ODODOOO0OOO0O
Co 0060080800000 00C8800088000888888Q
9-Jun-05 10-Jun-05 11-Jun-05 12-Jun-05 13-Jun-05 14-Jun-05

Figure 2-4 shows that the heat content and Wobbe index of the natural gas were
variable during the excursion period and do not match the excursion event curve
shown in Figure 2-1. The mixing of separate fuel sources allowed the Sutter facility
to buffer the impact of the heat content excursion for most of the excursion period;
however, the overall heat content and Wobbe index variations during short periods
are as large as, or greater than, that shown for the Pittsburg pipeline gas in

Figure 2-1.

Limited composition data were also available from the Sutter facility fuel gas. These
are presented in Figures 2-5 and 2-6.



Figure 2-5: Sutter Natural Gas Major Component Composition
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Figure 2-5 shows that the composition of the major components varied significantly
during the excursion period. The variable mixture of different fuel sources created a
highly variable fuel mix. The methane composition varies by almost 5 percent, the
ethane composition varies from near 0 percent to over 3.5 percent, and the nitrogen
content varies by nearly a factor of 3.

A critical review of the Sutter natural gas fuel data indicates that the non-pipeline fuel
source being used in the blend contains an almost exclusive mixture of methane
(~97 percent) and nitrogen (~3 percent) with very little ethane (~0.1 percent) and
essentially no propane or butane. Using this composition assumption for the non-
pipeline blend gas, Figure 2-6 shows clearly when pipeline gas with its higher
propane and butane content is being used in the fuel gas blend.



Figure 2-6: Sutter Natural Gas Minor Component Composition
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Overall, the monitored propane and butane concentrations at Sutter are significantly

lower than the pipeline concentrations monitored at Pittsburg due to the fuel
bending.

Los Medanos

Figure 2-7 shows the heat content of the natural gas used at the Los Medanos
facility during the excursion event.
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Figure 2-7: Los Medanos Natural Gas Heat Content Data
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This figure matches much of the Pittsburg pipeline gas excursion curve, but due to
the facility occasionally accepting the Calpine/PG&E mixed gas, as well as the
unmixed pipeline gas, the curve is broken up with areas of lower Btu content. For
periods of time during the excursion event, this facility consumed gas with a Btu
content that was nearly 5 percent higher than the average heat content for the days
prior to the excursion event.

Natural Gas Composition Definitions and Regulations

The data presented above were compared to rules and regulations regarding the
content of natural gas. Current relevant natural gas definitions and regulations are
as follows:

1. PG&E Rule 21 requires pipeline natural gas to have a heating value that is
consistent with the standards established by PG&E for each Receipt Point(s),
and requires gas interchangeability in accordance with the methods and limits
presented in American Gas Association (AGA) Bulletin 36.°

2. SoCalGas Rule 30 requires pipeline natural gas to meet lower and upper Btu
limits of 970 and 1150 Btu/scf (HHV, Higher Heating Value), respectively, and to
meet AGA Bulletin 36 interchangeability indices.”

3. The U.S. Environmental Protection Agency (EPA), for the purposes of its New
Source Performance Standard regulation for gas turbines (40 CFR Part 60
Subpart GG), defines natural gas as containing at least 70 percent by volume
methane or having a Btu content of 950 to 1100 Btu (HHV).2
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It should be noted that PG&E Rule 21 does not include the Wobbe index in its
natural gas definitions, limits, or specifications.

The natural gas in the pipeline during the excursion event remained within the higher
end of the Btu limit of these definitions, and the methane content remained over

90 percent during the excursion. The Btu content of the gas stayed within the
maximum allowable PG&E specification for that pipeline (1080 Btu/scf).

Additionally, the variability of the Wobbe index, as evidenced at Pittsburg, would
have complied with SoCalGas Rule 30 specifications and remained well below 1400.
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CHAPTER 3: GAS TURBINE DATA SUMMARY

As noted previously, four facilities provided natural gas and turbine performance
data. The gas turbine model and number and associated emission control

technologies for each of those facilities are as follows:

Table 3-1: Gas Turbine Description Summary

Facility Turbine Type (Number) | MW (Turbine/Plant) | Emission Control Technologies
Redding Alstom GTX100 (1) 43/56 (Unit5 only) | SCONOXx

Sutter Westinghouse 501FD (2) 175/540 DLN, SCR, and Oxidation Catalyst
Delta Westinghouse 501FD (3) 175/861 DLN, SCR

LMEC General Electric 7FA (2) 172/555 DLN, SCR, and Oxidation Catalyst

All four facilities have NOx controls which will adjust to maintain preset NOx exhaust
concentration limits. Three of the four facilities use ammonia to control NOx

emissions; only the SCONOXx technology, used at the Redding facility, does not use
ammonia.

Redding

The Redding facility provided natural gas heat content data, and gas turbine fuel use
and certain exhaust emission parameters. As noted above, this facility does not use
ammonia. The operating heat input of the gas turbine during the excursion is
provided in Figure 3-1.

Figure 3-1: Redding Turbine Operating Heat Input Load Data
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Figure 3-1 shows that the facility was running in a fairly consistent reduced load
mode with daily increases in load during the afternoon. Less variable operating
conditions are desired when determining the effect of the gas heat content increase
on turbine operations. The more operating parameters that are static during the
excursion event, the more likely that actual effects can be observed.

Sutter

The Sutter facility provided natural gas Btu content and composition data, gas
turbine fuel use, MW production, and certain exhaust emission parameters.
Ammonia is used for NOx control at this facility. The operating heat input of the two
gas turbines during the excursion event is provided in Figure 3-2.

Figure 3-2: Sutter Turbines Operating Heat Input
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This figure shows that the Sutter facility operations were variable during the

excursion period. However, there are three times when operations were consistent
for a few hours at a time (on June 10, June 13, and June 14) that may provide some
useful effects data. However, the rest of the period either represents down time,
startup or shutdown periods, or is otherwise considered too variable for comparative

purposes.
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Los Medanos

The LMEC facility provided natural gas heat content, gas turbine fuel use and MW
output, and certain exhaust emission parameters. The facility uses ammonia for NOx
control. The operating heat input of the two gas turbines during the excursion is
provided in Figure 3-3.

Figure 3-3: LMEC Turbine Operating Heat Input
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As shown in Figure 3-3, the load input of Turbine 2 (CT2), while somewhat variable,
ranged between approximately 1300 and 2000 MM Btu/hr for the entire period of the
heat content excursion, while Turbine 1 (CT1) underwent many startup/shutdown
cycles during the period. The major limitation for using LMEC data to determine
effects of the higher Btu gas is that only controlled emissions data were available.
Therefore, the ammonia injection quantities will be the main variable assessed to
determine if any effects were shown during the excursion event. However, due to the
hourly load variability, the normal ammonia injection rate variability may be greater
than what would occur due from an ircrease in gas heat content/Wobbe index.
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Delta

This facility was operating in load following mode during the period of the excursion.
Similar to LMEC, the small quantity of highly variable operating data that was
obtained has limited use in predicting effects from the natural gas heat content
excursion. This is exacerbated by the fact that actual as-used natural gas heat
content data are not available for the period of the excursion event. However, for
information purposes, the operating heat input data for the three Delta turbines are
presented in Figure 3-4.

Figure 3-4: Delta Turbine Operating Heat Loading and MW Output
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As shown in Figure 3-4, the load is highly variable and Turbines 1 (CT1) and 3 (CT3)
went through numerous startup and shutdowns during the period. Turbine 2 (CT2)
operated more consistently than the other two turbines.
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CHAPTER 4: OBSERVED EVENT EFFECTS

The observed effects are presented facility by facility and for each turbine, if multiple
turbine data are available.

Redding

The data obtained for the Redding gas turbine included pre- and post SCONOx NOx
levels. The Redding facility operated with some consistency during the excursion
event period so determining the relationship between the heat content of the gas
and NOx emissions is fairly straightforward. Figure 4-1 shows the pre-SCONOx NOx
emissions (@ actual O; levels), the gas turbine heat input, and the natural gas heat
content for the data collection period.

Figure 4-1: Redding Turbine Pre-SCONOx NOx Levels
and Fuel Heat Content
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As noted previously, and shown in Figure 3-1, the load increased every afternoon to
handle additional demand, so the increases in NOx concentrations seen in the
afternoon are at least partially due to the increase in load. By removing these
peaking load periods a more definitive relationship can be established. This
relationship is shown in Figure 4-2.

17



Figure 4-2: Redding Turbine Pre-SCONOx NOx Emissions Trend
with Increased Fuel Heat Content
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Figure 4-2 predicts that, for the range of natural gas heat contents observed, the
pre-SCONOx NOx emissions will increase approximately 4 percent for a heat
content increase of 4 percent. The turbine load represented by this data was limited
to approximate values between 300 and 310 MMBtu/hr heat input (see Figure 3-1),
which is approximately 60 percent of full load. It is possible that the effects shown in
Figure 4-2 would be more pronounced at full load. Figure 4-2 also presents a linear
regression best fit line and a 95 percent confidence interval for that fit.

Figure 4-3, using the same load level range as in Figure 4-2, shows that there
appears to be no such pattern for the controlled NOx emissions (@15% O3). The
SCONOx system appears to be able to compensate for the apparent increase in
pre-SCONOx NOx emissions caused by the increase in natural gas heat
content/Wobbe index.

18



Figure 4-3: Redding Turbine Controlled NOx Concentration versus
Natural Gas Heat Content
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In conclusion, the increased heat content of the natural gas caused a slight increase
in pre-SCONOx NOx emissions; however, the SCONOx control system was able to
compensate so that the exhaust emissions did not increase by the same factor.

Sutter

The data obtained for the Sutter gas turbines include pre- and post-SCR NOx levels
and ammonia injection rates. The Sutter facility operated for two periods of stable
load during the excursion event (see Figure 3-2); data from these periods are used
in the analysis. Figure 4-4 shows the pre-SCR NOx emissions (@15% O) for
normal operating hours and fuel Wobbe index during the entire data collection
period.
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Figure 4-4: Sutter Pre-SCR NOx Emissions and Wobbe Index
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operating data regardless of turbine load, and turbine load will clearly affect NOx
emissions. By focusing on Sutter CT2 and its periods with stable loads, a more

definitive relationship between pre-SCR NOXx levels and fuel heat content/Wobbe

index can be established. This relationship is shown in Figures 4-5 and 4-6 (NOx
levels not corrected to 15% O,).
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Figure 4-5: Sutter CT2 Pre-SCR NOx Levels versus
Natural Gas Heat Content
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Figure 4-5 predicts that, for the range of natural gas heat contents observed, the
pre-SCR NOx emissions will increase approximately 15 percent for a heat content
increase of 5 percent at high turbine loads (1700 to 1800 MMBtu/hr). Figure 4-5 also
presents a linear regression best fit line and 95 percent confidence interval for that
fit.
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Figure 4-6: Sutter CT2 Pre-SCR NOx Levels versus Wobbe Index
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Figure 4-6 predicts that, for the range of Wobbe index observed, the pre-SCR NOXx
emissions will increase approximately 15 percent for a Wobbe index increase of

3.5 percent at high turbine loads (1700 to 1800 MMBtu/hr). Figure 4-6 also presents
a linear regression best fit line and 95 percent confidence interval for that fit.

A similar relationship between ammonia injection and natural gas heat
content/Wobbe index is shown in Figures 4-7 and 4-8.
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Figure 4-7: Sutter Turbines Ammonia Use versus

Natural Gas Heat Content
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Figure 4-7 predicts that, for the range of natural gas heat contents observed, the
ammonia consumption will increase approximately 10 percent for a heat content

increase of 5 percent. Figure 4-7 also presents a linear regression best fit line and a
95 percent confidence interval for that fit.
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Figure 4-8: Sutter Turbines Ammonia Use versus Wobbe Index

110 —1
A\ 95 percent confidence interval
- A A A ) B -
AA 7
100 — 2 ) MK best fit line
- A
£ =79
a N A
s I
G . = ﬁ — — 7 95 percent confidence interval
=
£ 90 —
(8]
2
3 -
© / Phe
5 4 c A =
£ A
£ P
< A A
o - A A
A
A
A
70
' | I ? | I I
1290 1300 1310 1320 1330 1340 1350

Wobbe Index

Figure 4-8 predicts that, for the range of natural gas heat contents observed, the
ammonia consumption will increase approximately 10 percent for a 3.5 percent
increase in Wobbe index. Figure 4-8 also presents a linear regression best fit line
and a 95 percent confidence interval for that fit.

Figures 4-9 and 4-10 show that the controlled NOx emissions (@15% O:) do not
appear to be affected by the increase in fuel heat content/Wobbe index. With the
exception of one value for Turbine 1, the SCR system controlled the NOx emissions
to 2.2 to 2.3 parts per million (referenced to 15 percent O,).
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Figure 4-9: Sutter Turbines Controlled NOx Concentration
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Figure 4-10: Sutter Turbines Controlled NOx Concentration
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In conclusion, the increase in natural gas heat content/Wobbe index does not
significantly affect the controlled NOx concentrations at the Sutter facility but does
seem to cause a small increase in pre-SCR NOx emissions and a corresponding
increase in the NOx control system’s ammonia consumption.

Los Medanos

The data obtained for LMEC did not include pre-SCR NOx emissions, so it will be
more difficult to determine observable effects of the natural gas heat content
excursion. This is exacerbated by the extreme load fluctuations that occurred during
the period of the excursion event, and the fact that the natural gas fuel data provided
for LMEC do not overlap well enough with the periods before and after the excursion
event to be able to show the effects of increases in heat content/Wobbe index.
Figures 4-11 through 4-13 show ammonia injection rate data and relationships and
Figure 4-14 provides NOx emission concentrations during the period for both
turbines. The corresponding as-fired natural gas heat content data are also shown
on Figures 4-11 and 4-14. The turbine operating data shown are for normal
operations excluding startup hours.

Figure 4-11: LMEC Gas Turbines Ammonia Injection Rates
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Figure 4-11 shows a potential minor increase in ammonia flow versus increased
natural gas heat content. This relationship has been further compared in Figure 4-12
which plots ammonia injection rates per unit heat rate versus the natural gas heat
content.
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Figure 4-12: LMEC Turbine Heat Load Adjusted Ammonia
Injection Rate versus Fuel Heat Content
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Figure 4-12 shows that there may be a small increase in the ammonia injection rate
as the heat content of the natural gas increases. However, due to the operational
variability, specific statistical relationships cannot be reliably determined.

In general, as shown in Figure 4-13 below, the ammonia injection rate increases with
increased heat input rates. However, this relationship is much stronger for turbine
heat input rates above 1700 MMBtu/hr.
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Figure 4-13: LMEC Gas Turbines Ammonia Injection Rates
versus Heat Input
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Figure 4-14, below (NOx shown @15% O3), shows that the NOx control system was
able to compensate for probable increases in pre-SCR NOx due to the higher
natural gas heat content. However, it also shows that the Turbine 2 system was slow
in compensating for the three rapid decreases in heat content when Delta blended
gas was fired and this caused unusually low NOx concentrations coincident with the
rapid drop in natural gas heat content.

In summary, the increased heat content caused a small increase in the ammonia

injection rate for the LMEC gas turbine NOx control systems, and this increase
allowed controlled NOx levels to be maintained.
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Figure 4-14: LMEC Turbines Controlled NOx Emissions and
Natural Gas Heat Content
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Delta

Due to an equipment problem, the data obtained for Delta did not include as-fired
natural gas heat content data. Delta uses a blended natural gas fuel, so the heat
content cannot be readily predicted and therefore, the effects of the heat content
excursion cannot be readily determined. Additionally, similar to LMEC, any effects
on the Delta gas turbines would have been difficult to determine due to the extreme
load fluctuations that occurred during the period of the excursion event, and the fact
that pre-SCR NOx concentrations are not available. However, it can be reasonably
assumed that the effects on the Delta gas turbines would have been minimized by
the blended fuel source.

For information purposes, the ammonia injection rate over the period of the
excursion event, the ammonia injection rate versus input heat rate data, and the
NOx emission concentrations during the period for all three turbines are provided in
Figures 4-15 through 4-17, respectively. The corresponding PG&E pipeline natural
gas Wobbe index data are also shown on Figures 4-15 and 4-17 to provide an
indicator when the blended fuel source would likely have experienced increases in
heat content/Wobbe index. The turbine operating data shown are for normal
operations excluding startup hours.
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Figure 4-15: Delta Gas Turbines Ammonia Consumption
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No significant pattern of increased ammonia injection rates can be reliably
determined for the Delta turbines with the exception of ammonia injection versus
heat input rate as shown in Figure 4-16. Figure 4-16 shows that, as expected,
ammonia inject rates increase with increased turbine heat input load.

Figure 4-16: Delta Gas Turbines Ammonia Injection Rates
versus Heat Input Rate
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Figures 4-15 and 4-16 both show that the three Delta turbines have extremely
different ammonia injection rates with Turbine 2 having rates that are on average
more than 50 percent higher than Turbine 1, while Turbine 3 level ammonia injection
rates fall between these two other turbines.

As can be seen in Figure 4-17, the NOx emissions (@15% O,) are very consistent
during the excursion period and it appears that the NOx control system adjusted as
necessary to compensate for any effects of the increased heat content/Wobbe index
of the natural gas fuel.

Figure 4-17: Delta Gas Turbines NOx Emissions
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In summary, no pattern of any discernable effect of the natural gas excursion on the
Delta gas turbines was discovered; however, that may be due to the amount and
type of data that were available for the excursion event period.
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CHAPTER 5: OTHER VARIABLE HEAT CONTENT
EFFECTS DATA

The Midway Sunset facility has provided data (not related to the above excursion
event) showing the effects of a decrease in natural gas heat content on carbon
monoxide emissions from GE 7001E Frame turbines.® The local fuel source for the
Midway Sunset facility, the Elk Hills Naval Reserve, is normally a relatively high heat
content natural gas (~1100 Btu/scf). The collected data are provided in Appqndix A.
Figures 5-1 and 5-2 show the carbon monoxide (CO) emissions for the Midway
Sunset turbine as a function of natural gas heat content and Wobbe index,
respectively, before and after an expensive burner modification to allow greaiter fuel
input flexibility. These figures also provide data for a second gas turbine that
underwent additional modifications after the initial burner modification to correct the
CO response issue. These turbines do not have oxidation catalysts to control the
exhaust CO emissions.

For this cogeneration facility, the CO emissions concentration limit was permitted at
25 ppm. It should be noted that current permitted carbon monoxide emission limits
for natural gas fired 7E turbines in the Central Valley would be expected to be
around 2 to 6 ppm, and that at this regulatory level CO catalysts are generally not
needed to ensure compliance during normal operations.

Figure 5-1: Midway Sunset CO Emissions versus Fuel Heat Content
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Figure 5-1: Midway Sunset CO Emissions versus Wobbe Index
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The pre-modification emissions/heat content data are from May 24, 2001, and the
post-modification and second turbine emissions/heat content data are from
May 9, 2005.

The carbon monoxide emissions prior to the burner modification dramatically
increased as fuel heat content decreased, and the second turbine shows a similar
though less dramatic response with reduced fuel heat content. The dramatic
response is attributed to the specific Dry Lo-NOx (DLN) burner. The Unit A turbine
originally had 15 ppm NOx combustor liners, and the unit operated at 10 to 12 ppm
NOx and 0 to 1.5 ppm CO with little effect with fuel Btu changes. The Midway-
Sunset operator suggests, based on his experience, that combustor liners with lower
NOx guarantees (that is, 9 ppm liners) have a higher sensitivity to fuel variation. The
problems with significant CO emission response with Btu changes occurred after
replacing the 15 ppm NOx combustor liner with a 9 ppm NOx model. It was the

9 ppm NOx combustor liner that required the additional combustor modifications to
reduce CO levels to levels that complied with their permit conditions. After Midway
Sunset completed the costly additional combustor modifications, the 9 ppm NOx
combustor liner is now able to adjust more effectively and maintain proper
combustion when the fuel heat content decreases from the normally high levels.
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While the CO emissions were significantly affected due to the reduction in fuel heat
content, there was a negligible effect on the Midway Sunset controlled NOx

~ emissions. However, the Midway Sunset operator noted that, while counterintuitive
due to the complexities in bumer design and operation, it is possible that the NOx
emissions could actually increase in certain cases when fuel heat content is
reduced.

Figures 5-1 and 5-2 show that burners designed to allow a greater range in fuel
composition can ensure low emissions over a wide range of natural gas fuel
compositions. In fact, the post-modification burner, excepting for a few outlier data
points, now results in lower carbon monoxide emissions than the pre-modified
burner under all fuel heat content conditions within the range of the natural gas data
provided. However, additional hot gas path component modifications, as
experienced by the second turbine, can cause the CO emission reductions gained
by these burner emissions modifications to be partially negated.
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CHAPTER 6: OTHER STUDY FINDINGS/OTHER
- CONSIDERATIONS

Other Study Findings

Other studies performed by Southem Califomia Gas Company (SoCalGas) and the
South Coast Air Quality Management District (SCAQMD), among others, have
looked at the effects of increasing natural gas heat content. The principal focus of all
of these studies was to determine the effect of increased heat content on NOx
emissions. A short summary of the findings of these other studies is provided in
Table 6-1.

" Fable 6-1: Other Natural Gas Heat Content Study Finding Summary

Study Source | Equipment Summary of Findings
SCAQMD Microturbine NOx increases with heat content increase (20 percent increase when
Biu increases from 1020 to 1140 Btu/scf)
SCAQMD Commercial Boiler NOx increases with heat content increase (Max increase 17 percent)
SRI Lean Bum Engine Significant NOx increase with heat content increase (more than doubled
for engine without air-to-fuel ratio controller, and 35 percent increase
with controller)
SoCalGas Residenlial fumaces Little or no increase in NOx concentration with increased heat content
SoCalGas Residential water healers Little or no increase in NOx concentration with increased heat content
SoCalGas Natural Draft Bumers Littie or no increase in NOx concentration with increased heat content
SoCalGas Charbroiler NOx increases with heat content increase (Max increase 41 percent)
SoCalGas Deep Fat Fryer NOx increases with heat content increase (Max increase 38 percent)
SoCalGas instant Water Heater NOx increases with heat content increase {(Max increase 15 percent)
SoCalGas Pool Heater NOx increases with heat content increase (Max increase 61 percent)
SoCalGas Condensing Hot Water Boiler | NOx increases with heat content increase (Max increase 143 percent)
SoCalGas Lo-NOx Hot Water Boiler NOx increases with heat content increase (Max increase 168 percent)
SoCalGas Lo-NOx Steam Boiler NOx increases with heat content increase (Max increase 134 percent)
SoCalGas Ulira Lo-NOx Steam Boiler NOx increases with heat content increase (Max increase 50 percent)

Source: SCAQMD™
SCAQMD - South Coast Air Quality Management District
SRI - Southern Research Institute

The increased NOx values observed in many of these other tests were higher than
observed at the large gas turbines in this study; however, the range of natural gas
heat content in the other studies was also greater. A general conclusion that can be
made from these other studies is that smaller extemal combustion bumers that do
not have high flame or combustion zone temperatures are less affected by heat
content or Wobbe index than those bumers that do have higher flame or combustion
Zone temperatures. Also, it can be generally concluded, using the former tests and
the information from this report, that turbine type intemal combustion engines are
less affected by heat content/Wobbe index than piston type intemal combustion
engines. Considering the time and temperature requirements for the formation of
thermal NOx, this finding is not surprising, but it is interesting that significant
increases in NOx formation were found for some small extemnal fired sources (pool
heaters, charbroilers, and deep fat fryers, see Table 6-1).
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It is important to note that these other studies are based on controlled tests. It is
unlikely that there would be a cost effective way to perform such controlled tests with
actual real-world operating power turbines and other large gas-fired power
production facilities, since the amount of fuel necessary to perform such an
experiment would be problematic to handle and transport, and it would be difficult for
power plant operators to control operations to meet the objectives of such a
controlled test.
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CHAPTER 7: DATA LIMITATIONS

The analyses and conclusions presented in this report are limited by the available
data-and the context under which the data were gathered. This study is not
purported to be a controlled experiment, nor is it meant to provide conclusive
findings on the impacts of natural gas heat content on all large gas turbines for
natural gas quality policy or regulatory determinations. Rather, this study is meant to
provide initial data and findings regarding the effects of a single natural gas Btu
content excursion event.

Since this was not a controlled experiment, both the gas Btu content and turbine
operations were vanable during the June 10 through June 13 excursion period.
Additionally, not all desired data were available from all of the facilities included in
this study. In the case of the Delta Energy Center, the heat content of the fuel used
was not available so the operational/emissions data could not be meaningfully
processed. In other cases, such as Sutter and Los Medanos, only short penods
representing a few hours over the three-day period were considered to be useful or
comparable for the determination of the effects of the heat content excursion.
Therefore, the quality of the data are somewhat compromised based on the short-
term nature of the event and the operational vanability encountered at the facilities
providing data.

No direct emission comparison can be made between separate facility gas turbines,
both within the same facility or in another facility. The turbine and emission control
technologies designs, including the combustor liner designs, are not all consistent
between the facilities included in this study, the operations of each facility are
variable from one another, and each gas turbine unit in each facility undergoes
physically separate tuning events at different intervals. Therefore, the specific effects
of the heat content excursion are analyzed separately for each turbine. However,
observations of the general trends between comparable turbines have been
provided.
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CHAPTER 8: CONCLUSIONS

The gas turbine data collected indicate that the 2 percent to 5 percent increase in
natural gas heat content observed at the facilities studied during the excursion event
caused a minor increase in pre-SCONOx/SCR NOx emissions and ammonia
consumption rates for facilities with SCR NOx controls. However, the controlled NOx
emissions did not show such a trend, so it appears that the NOx controls (both SCR
and SCONOx) were able to compensate under the range of natural gas
compositions encountered during the excursion event.

The amount of data, number of facilities, types of facilities, and emission controls
covered by this study were extremely limited and only represent a small fraction of
the total natural gas power production facilities within California. Currently, the
majority of natural gas-fired power plant emissions in California come from
cogeneration and boiler facilities. Therefore, it is recommended that data from
additional facilities (boilers, simple cycle turbines, cogeneration facilities, etc.) be
gathered to determine if the effects observed during this study are representative of
the facility types included in the study, if similar effects would occur for other
technologies and emission controls, and if these effects could cause cumulatively
significant impacts in exhaust emission levels.

It is recommended that natural gas data collected have sufficient information
(specific gravity or full composition data) to enable the calculation of the Wobbe
index. It is desirable to establish relationships between fuel Wobbe index and
emissions and other operation variables in order to help guide future natural gas
policy decisions.

It is also recommended that effects on fuel efficiency and Qreenhouse gas emissions
from higher heat content natural gases also be included as future study objectives.
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Table A-1 Sutter Fuel Data

- — Turbine Fuel Data
Heat Content Specific _ on Data (%)

Day Hour Bhll_nd Gray Methane Ethane Butane Propane N%on_ Wobbe

9-Jun-05 0:00:00 987 0.570 96.8 0.22 0 0.01 282 | 1307 |
1:00:00 985 0.569 9.8 0.14 0.00 0.01 2.92 1307
2:00:00 985 0.569 9.8 0.18 0.00 0.01 2.96 1306
3:00:00 985 0.569 9%.8 0.15 0.00 0.01 2.98 1306
4:00:00 983 0.569 9.6 0.15 0.00 0.01 313 1303
5:00:00 979 0.571 %.2 0.18 0.00 0.01 3.54 1296
6:00.00 983 0.569 9%.6 0.16 0.00 0.01 312 1303
7:00:00 386 0.569 96.8 0.20 0.00 0.01 2.86 1308
8:00:00 980 0571 %6.3 0.16 0.00 0.01 348 1297
9:00:00 985 0.568 96.9 0.13 0.00 0.00 2.89 1307
10:00.00 987 0.568 97.0 0.16 0.00 0.00 2.71 1310
11:00.00 987 0.668 97.0 0.18 0.00 0.00 207 1309
12:00:00 986 0.568 T 96.9 0.15 0.00 0.01 2.64 1308
13:00:00 9686 0.568 — 959 0.16 0.00 0.00 282 1308
T4.00:00) 86 0.568 ﬁ T 018 0.00 0.01 282 1309
15:00:00 987 0.568 97.0 0.16 0.00 0.01 2.74 1310
16:00.00 992 0.566 7.5 0.15 0.00 0.01 2.28 1318
17:00:00 969 0.567 7.2 015 0.00 0.01 2.60 1313
18:00:00 990 0.567 97.3 017 0.00 0.01 247 1315
19:00:00 993 0.566 975 0.20 0.00 0.00 219 1320
20:00:00 992 0.566 97.5 017 0.00 0.01 2.24 1319
21:00:00 0.567 573 0.16 0.00 0.01 242
22:00:00 989 0.568 97.0 0.24 0.00 0.02 2.66 1312
23:00,00 995 0572__ 96.5 0.66 0.02 0.12 252 1316

10-Jun05 0:00:00 995 0570 %5 0.67 0.02 0.12 249 1318
1:00:00 995 05672 96.5 0.67 0.02 0.12 249 1316
2:00:00 996 0.572 9.5 0.67 0.02 0.12 249 1316
3:00.00 996 0.572 9.5 0.68 0.02 0.12 249 1316
4:00:00 996 0572 96.5 0.68 0.02 0.12 249 1316
5:00:00 998 0573 5.4 0.77 0.02 0.14 2.38 1318
6:00:00 908 0573 9.4 0.81 0.02 0.13 241 1318
~7:00:00 097 0573 %4 0.76 0.02 246 1317
8:00:00 992 0.571 96.6 051 0.01 0.07 2.60 1313
9:00:00 995 0572 9.5 0.64 0.02 0.10 252 1315
10:00:00 597 0573 9.4 0.74 0.02 0.13 244 1317
11:00:00 994 0.572 96.5 062 0.01 0.10 759 1314
12:00:00 981 0.570 %4 0.14 0.00 0.01 3.32 1299
13:00:00 981 0.570 96.5 0.13 0.00 0.00 3.9 1300
14:00:00 985 0.568 9.9 0.14 0.00 0.00 2.90 1307
15:00:00 987 0.568 5638 0.19 0.00 0.01 2.83 1309
16:00:00 990 0.567 973 0.17 0.00 0.01 247 1315
17.00:00 988 0.567 97.1 0.16 0.00 0.00 262 1312
18:00:00[ 969 0.567 971 0.17 0.00 0.00 2.61 1312
19:00.00 983 0.567 972 0.15 0.00 0.01 2.54 1314
20:00:00 988 0.568 971 017 0.00 0.01 267 1311
21:00.00 388 0.568 969 0.21 0.00 0.0% 205 | 1310
22:00:00 993 0.569 97.0 0.39 0.09 0.04 242 1317
23:00:00 1017 0.583 95.1 189 0.06 0.50 2.0 1332
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Table A-1 Sutter Fuel Data
Turbine Fuel Deta

“Specific '
_ ] Wobbe
0. 19 1 20 | 0% | 0% 200 ] 13% |
0.564 94.9 202 0.06 0.54 2,00 1333
0.564 94.9 2.03 0.06 0.54 2.00 1333
0588 84.9 2.06 0.06 054 2.00 1333
0588 4.9 206 006__| 05 ] 1333
0.587 946 2.28 0.07 061 194 1335
0.583 837 2.90 0.08 0.80 1.84 1341
0.591 94.0 2.70 0.09 0.75 152 1339
0.5 54.1 254 0.08 0.70 2.04 13%
0.586 46 2.12 0.07 0.58 2.14 1332
0585 948 2.01 0.06 0.55 2.18 1330
0.577 9.8 11 0.03 0.28 2.55 1319
566 0.568 g97.0 0.12 0.00 0.00 283 1308
589 0.567 97.2 0.15 0.00 0.00 257 1313
988 0.568 a7.1 0.14 0.00 0.00 269 1311
886 0.568 %39 0.15 0.00 0.01 286 1308
987 0.588 97.0 0.15 0.00_ 0.00 275 1310
987 0.568_ 97.0 0.17 0.00 0.01 2.75 1310
1010 0580 9.3 54 0.05 0.41 2.22 1326
1045 0.601 92.7 3.68 0.12 1.01 167 1348
1040 0.597 933 3. 0.11 0.89 1.66 1345
1035 0,59 936 309 .11 083 163 1343
1045 3562 0.13 0.98
1017 0,590 943 2.13 0.07 057 243 1324
804 0582 947 121 0.4 031 348 1303
o7 0583 w5 1.3 004 0.3 33 1306
996 0.583 046 131 004 0.34 342 1304
985 0563 %5 125 0.04 0.33 347 1303
94 0.682 W5 122 .04 0.32 350 1303
94 0,582 946 121 00 | 032 351 1302
94 0562 %6 120 0.04 0.31 351 1302
954 0582 5.6 12 .04 032 350 1303
994 0582 4.6 121 0 032 351 1302
94 0. 946 120 004 0.32 352 1302
904 0582 46 120 0.04 0.32 352 1302
94 0582 9.5 119 0.04 0.31 351 1302
994 0582 946 120 0.04 031 351 1302
94 0.582 9.6 120 004 0.31 351 1302
ol 0582 %5 121 004 0.31 351 1302
5l 0.582 846 120 | 004 0.31 351 1302
954 0582 %7 119 004 0.31 351 1302
564 0587 a7 119 0.04 031 351 1302
54 0582 o7 119 0.04 0.31 351 1302
o4 0.582 %47 119 0.04 0.31 351 1302
o4 0582 15 119 00 0.31 351 1302
504 0582 946 ¥ 0 0.31 351 1302
%4 0582 9.6 120 004 0.31 351 1302
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Table A-1 Sutter Fuel Data

§ Turbine Fusl Data
Heat Content Speciic  |__ —_Composition Deta (%) -
Day Hour Btw/scf Gravity ) _ Ethane Butane | Propane en | Wobbe
13-Jun05[ 0:00:00 994 0.580 946 1.21 0.06 032 350 1308
1:00:00 994 0.582 948 121 0.06 0.32 349 1303
2:00:00 994 0562 948 23 0.06 032 348 1303
3.00:00 954 "0.583 98 125 0.06 032 348 1303
400:00 985 0583 %0 110 0.05 0.28 328 1303
500:00 1000 0580 %.0 057 0.04 0.24 249 1313
6:00:00 1011 0576 95.0 167 0.08 0 240 1332
7:00:00 999 0.583 95.7 102 0.04 0.26 273 1308
800:00 983 0577 %4 022 0.01 0.03 321 1234
9:00:00 ] 0571 9.7 013 0.00 0.00 305 1302
10:00:00 985 0.569 %8 014 0.00 0.00 293 1306
11:00:00 985 0.569 %8 017 0.00 0.00 292 1307
12:00.00 985 0.569 %38 0.13 0.00 0.00 293 1306
130000 1015 0.569 958 163 0.08 0% _| 1. 1346
40000 1018 0,580 9556 178 0.09 038|167 1337
150000 1020 0.581 %4 185 0.10 043 170 1338
16:0000] 1024 05682 9.1 215 011 051 161 1343
170000 1032 0585 946 257 0.13 062 140 1349
180000 1029 0588 99 239 0.12 055 138 1342
180000 1022 0.588 %54 1.99 0.10 044 155 13%
200000 1018 0583 956 1.78 0.08 037 1865 3%
210000 1022 0.581 %38 184 0.10 0.38 139 T34
20000 1022 0581 9538 184 0.10 03| 13 1341
230000] 1022 0580 5.9 183 010 037 1.33 1342
14Jun05]  0:0000] 1022 0580 859 1.83 0.10 0.38 131 1342
100:00] 1022 0580 959 184 010 0.38 131 1342
20000] 102 0580 959 184 010 0.38 131 1342
30000 102 0580 959 184 010 0.38 131 1342
40000 102 0.580 59 1.63 0.10 038 1.32 1342
500:00] 1021 0.580 95.9 179 0.10 037 135 1341
60000 1015 0.580 96.0 153 0.08 031 163 1333
70000 1008 0578 %1 1.26 0.07 0.26 200 1326
8:00:00 583 0577 9.5 0.58 0.03 0.10 265 1308
§:00:00 586 0572 970 013 0.00 0.00 281 1304
10:00:00 988 0.568 871 0.13 0.00 0.00 265 1311
11:00.00 980 0.567 %39 0:30 0.01 003 263 1314
120000 1017 0.569 %.0 161 0.08 032 148 1349
130000 1018 0578 958 183 0.08 0.4 1.54 1338
40000 1016 0581 957 174 0.08 0.33 161 1333
15:0000] 1016 0.581 9556 176 0.08 0.35 164 1334
160000 1017 0581 956 180 0.09 0.35 164 134
170000 1017 0581 54 191 0.08 0.3 164 3%
18:00:00] 1018 0582 953 1.98 0.08 0.3 161 1334
190000 1016 0583 953 201 0.08 0.3 157 1334
200000 1017 0583 54 197 0.08 0.4 158 133
21:00:00 1017 0.582 95.5 192 0.08 0.33 1.57 1333
220000 1015 0562 956 177 0.07 031 162 1331
23.0000] 1015 0.561 05,7 1.75 0.07 031 162 1332
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Table A-3 Redding Data )
Hest Content NOxppm | NOx SCONOxinlet | Gas Flow | Process | Turbine | Heal Input
I— Stufact o2% | Noxppm | @IF%02 L immBly | NOxibs | NOx ppm kot | Stabus | On-Time | mnBiuly
8an 05| 0:0000 1021
1:00:00 1020
20000 1021
300:00 1021
4000 1022
50000 1022
6:00:00 022
70000 1023
§00:00 1024
80000 1025
10:00:00 1025
11:00:00 1025
120000 1028
13:00:00 1026
14:0000 1025
150000 1024
16:0000 1024
17:00:00 1024
18:0000 1024
19:00:00 1024
1025
24:0000 1026
220000 1027
A0 1027
BJu0-05] G000 1028 143 41 D4 061 03 %5 HIA_| Nomal | 100 3087
10000 1028 3 41 D4 001 03 256 272 | Nomel | 100 308,
20000 1028 143 40 D4 001 3 56 269 | Nomal | 100 308
F00:00 1028 1. 40 04 00 3 . 2964 | Nomal | 100 307
40000 1031 1. 41 4 1001 3 258 267 | Nomal [ 100 W75
50000 1032 14 40 Y .00 3 F 261 | Nomal | 100 3074
6:00.00 1032 L 38 03 001 25, 262 | Nomal 00 307.5
T:0000 1032 144 0.37 03 001 %4 264 Nomel 00 077
0000 1030 14 0.37 3 001 : % 274 | Noma 00 3087
B:00:00 1028 144 43 Y 001 ' 7 385 | Noma | 100 3514
10:00:00 1026 145 55 X 002 X} 2, 301 | Nome | 100 395
40000 1025 145 57 5 0.002 08 23 32 | Nomad | 100 4092
Z00:00 1023 5 0.60 [ 0.002 I 280 4118 | Nomw | 100 4274
3:00:00 1022 144 048 04 002 77 360 | Nome | 1.00 9.
40000 1021 13 29 03 .00 } 263 3123 | Nome | 100 324,
15:00:00 1021 13 39 03 .00 : 266 3270 | Nome | 100 1394
16:00:00 102 43 38 G. 0.001 03 70 . Nomal | 1.00 m
17:00:00 1020 4.4 35 G. 5,001 03 26.1 27, Noma | 1.00 308.
18:00:00 1020 Ik 35 0.001 03 %0 7. Normal 00 308,
19:00:00 102 [x .38 0.001 03 %32 3B, Nomal 00 341.1
20:0000 1021 i 35 . 0.001 03 %0 . Nomel 00 109
71:0000 1023 ¥ 0.3 03 0.001 03 2.1 252 | Nomat 0 064
220000 1030 4. 035 3 8001 03 %2 3 | Nomat 00 044
30000 1039 . 0.% 3 0.001 03 %6 219 | Nomal 00 3030
T0Jun 05| 0:00:00 1047 43 036 3 0.001 03 %69 »i. Norak | 1.00 022
1:00:00 1052 Ik .36 03 0.00 27 209 | Nomal | 100 20
200:00 1055 4. .37 03 0.00 b 7 209 | Nomak | 100 3020
300:00 1056 . 037 03 0.00 . 13 B0 | Nomad | 100 a1 |
40000 1056 [x 037 03 0.001 3 Fik) 11| _Nomat | 100 022
00:00 1058 43 0.35 03 .00 7. B0 | Nomd | 100 302.
:00:00 1055 144 036 03 .00 28 207 | Nomel | 100 017
00:00 1055 144 0.3 .00 254 202 | Noms | 100 012
0000 1055 144 0.37 00 257 2895 | Nomal | 100 3005
90000 1057 144 .35 .00 %1 285 | Nomal | 100 3005
10:00:00 1058 144 35 . 001 ) 57 294 | MNomel | 100 3004
11:0000 1058 144 0.34 03 0.001 03 255 94| Noma | 100 3004
120000 1058 A 0.35 03 0.001 03 %3 284 | Womal | 100 3004
130000 1057 144 038 04 0.001 03 %7 337 | Nomal | 100 33%.0
14:0000 1056 "5 044 04 0.001 04 73 322 | Nomal | 100 %556
15:0000 105 44 045 04 0.002 07 78 332 | Nomal [ 100 %56
16:0000 1058 4 045 04 0.002 07 8.0 %28 | Nomal | 100 %63
17:00:00 1056 144 0.46 A 0.002 0.7 7. 6.1 Normal 1.00 358.3
18:0000 1057 13 0.38 3 0.001 03 %3 66| Nomal 00 3183
16:0000 1057 143 0.36 13 0.001 03 %2 204 | womal 00 014
20:0000 1057 143 .36 03 0.001 03 % 208 | Nomal 00 3018
21:00:00 1057 143 0.3 03 C.00 03 %0 210 | Nomsl | 100 021
220000 1057 14.3 0.36 03 0.00 03 %2 212 | Nomal | 100 023
230000 1057 3 0.3 03 6.00 03 %1 212 | Noonal | 100 3023




Table A-3 Redding Data

Fea Corttent NGxppm | NOx SCONOX Inist | Gas Flow | Process | Turbine | Heat input

Bt | oo% | woxpom | @is% 02 | wmmbiu | Noxie | NOx ket | Sutus | OnTime | mmewm
11Jun05] 0:0000 057 I} 0.3 03 0.001 03 2.1 212 | Nomal | 100 | 3023
1:00:00 057 a. 036 3 0.001 0.3 %4 212 | Normal 0| w23
20000 057 4 037 0.001 03 %, 12| Noma 0| w23
20000 1057 1. 037 E 0.001 0.3 %, 215 | Nomal 0| w26

40000 1056 A, 037 0. 0.001 03 % 215 | Nomal 00 326 |
5:00:00 1056 A 040 04 0.001 03 %: 218 | Noma | 100|302
5:00:00 1056 a. 41 04 0.001 03 %, 221 | Noma | 100 | 303.
7:00:00 1054 144 Ed] Y 0.001 03 % 226 | Noma | 100 | 33
3:00:00 1052 144 .40 .4 ,001 0.3 2.4 2929 Normal 1.00 3040
30000 1050 144 40 X .00 03 %5 230 | Nomma | 100 | 3043
10:00:00 1048 144 .40 .4 .001 0.3 267 2830 Normal 1.00 304.1
11:00:00 1048 144 0.39 04 0.001 .3 26 2827 Normal 1.00 3038
12:00:00 1048 4.4 0.39 0.4 0.001 03 26. 202.3 Normal 1.00 3034
13:00:00 1048 4.4 0.39 0.4 .001 26. 219 Normal 00 303.0
14:00:00 1051 144 0.39 0.4 .001 2.7 2968 Normal 100 308.
15:00:00 1051 144 0.42 04 0.001 . 26.9 3256 Normal 1.00 3380
16:00:00 1050 144 0.44 04 0.001 .3 2, 3254 Nofrral 1.00 337.6
17:0000_| 1050 . 042 04 0.001 0.3 pik 161 | Nomal | 100 | 3z
180000 | 1050 . 042 04 0.001 0.3 7.3 101 | Noma | 100 | 219
150000 | 1051 . 038 03 0,001 0.3 ] 4| tomad | 100 | 325
20000 | 1052 14, 039 03 0.001 03 73 216 | Noma | 100 | 3027
210000 | 1053 . 0.40 04 0.001 03 772 2918 | Nowa | 100 | a29
Z00_| 1083 i .40 04 0.001 03 73 2920 | voma | 100 | 30
P . D41 04 0.001 03 74 221 | Nomal | 100 | 302
TZun 0S| 0:00:00 1054 . .40 04 001 03 28 292 | Nomal | 100 | 3.
000 1054 143 040 04 001 03 277 222 | Noma | 100 | 303
20000 1054 143 D] 04 001 03 77 224 | Nomd | 100 | 3oa:
3:00:00 1086 143 041 04 0.001 03 2778 225 | MNona | 100 | 3036
4:00:00 1056 143 0.4 04 0.001 03 279 227 Normal 1.00 3038
5:00:00 1055 143 0.42 04 .001 .3 28.0 228 Normal 1.00 3038
5:00:00 1085 144 D4; 04 D.001 K pik) 2530 | Nomal | 100 | 3041
7:00:00 1055 144 042 04 .001 .3 a7 2029 Normal 1.00 3040
3:00:00 1055 144 043 04 0.001 0.3 274 2028 Normal 1.00 3039
3:00:00 1054 144 0.42 04 .001 03 2 2028 Normal 1.00 3039
10:00:00 1054 144 041 04 0.001 0.3 27, 2929 Normal 1.00 304.0
11:00:00 1054 14.4 042 0.4 0.001 0.3 27 240 Normal 1.00 305.2
12:00:00 1050 144 0.4 0.4 0.001 0.3 268 285.1 Normal 1.00 306.3
13:00:00 1045 144 0.41 04 0.001 0.3 26.6 2859 Normal 1.00 7.1
14:00:00 1038 144 0.41 04 0.001 0.3 28.5 2061 Normal 00 307.2
15:00:00 1034 144 0.40 04 0.001 0.3 266 285.7 Normal .00 306.9
16:00:00 1033 144 0.40 04 0.001 0.3 26.7 254 Normal .00 306.6
170000 | 1038 144 0.4 04 0.001 07 %38 387 | Nomal | 100 | 3412
18:00:00 1033 144 045 04 0.002 03 2.9 329. Normal .00 .8
19:00:00 1032 143 0.4 04 0.601 03 26.5 3294 Normal 1.00 u21
20.00:00 1031 14. 0.40 04 0.001 0.3 %2 302, Normal 1.00 3141
20000 | 1029 . 039 03 0,001 3 %3 272 | Noma | 100 | 385
2Z0000_| 1029 1. 040 04 0,001 3 %2 2975 | Noma | 100 | 3088
23:00:00 1029 14.3 041 04 0.001 0.3 254 2974 Normal .00 308.7
13-Jun-05]  0:00:00 1028 143 D.41 04 0.001 03 26,6 2976 Normal 1.00 308.9
:00:00 1027 143 041 04 0.001 0.3 _ .7 2978 Normal 00 3091
:00:00 1026 14.3 o041 04 0.001 03 2.7 278 Normal 1.00 309.1
0000 10% 143 041 D4 0.001 03 %8 77| Nomel | 100 | 3090
40000 1056 143 041 04 0001 03 %9 2977 | Nowsl | 100 | 90
5:00:00 1027 143 040 04 0.001 3 %3 271 | Noma | 100 | 3004
50000 1029 144 042 1| oo 3 %38 261 | toma | 100 | 3072
7:00:00 1033 144 041 04 001 3 %6 263 | toma | 100 | 3076
8:00:00 10% 144 042 04 0.001 03 %9 17 | Noma | 100 | s
200:00 1033 144 044 04 0.001 03 %5 %65 | Nomal | 100 | 310
00000 | 1029 144 044 04 0.001 03 %9 73| homal | 100 | 397
10000 | 1026 144 0.44 04 0.001 03 %5 373 | Nomal | 100 | 3.7
20000 | 1024 5 048 04 0.002 07 75 %57 | Nomal | 100 | 3692
13:00:00 1023 "5 0.48 04 0.002 0.7 75 359.1 Normal 1.00 3727
14:00:00 1022 144 040 04 0.001 0.3 56 2973 Normal 1.00 3088
50000 | V022 144 [X1] 04 0.001 03 57 3168 | Nomal | 100 | 3248
16:00:00 1022 144 .42 04 0.001 0.3 26.1 327. Normal 1.00 339.5
17:00:00 1022 14.4 .44 04 0.00 .3 26.1 318 Normal 1.00 3444
18:00:00 1022 14.5 0.54 05 .003 .8 284 Kif] Normal 1.00 3821
18:00:00 1023 14. 0.43 04 .00 .3 2.8 326.7 Normal 1.00 3381
20:00:00 1024 1. 041 04 0.001 0.3 256 3254 Normal 1.00 337.8
210000 | 1025 ; 041 04 0.001 03 57 3257 | Noma | 100 | 3381
220000 | 105 14, 041 04 0.001 0.3 359 | 357 | Noma | 100 | 31
70000 | 1026 143 039 03 0.001 03 %38 265 | Nomal | 100 | 3003
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Tablo A-4 Los Medanos Data
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Table A-6 Delta PG&E Natural Gas Data
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Table A-7 Midway Sunset Data
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ATTACHMENT 5

REVISED MODELING RESULTS




TABLE 5.1-27 (REVISED 12/06/07)
NORMAL OPERATION AIR QUALITY MODELING RESULTS FOR NEW EQUIPMENT

Modeled Maximum Concentrations (pg/m®)

Averaging Normal Shoreline
Pollutant Time Operations Startup/Shutdown Fumigation Fumigation
AERMOD AERMOD SCREEN3 SCREEN3
Combined Impacts Both CTGs
NO; 1-hour 13.8 B7.4 28 19.4
Annual 0.2 a c c
SO, 1-hour 45 b 08 56
3-hour 2.5 b 0.7 28
24-hour 0.7 b 03 0.4
Annual 0.0 b c c
CO 1-hour 94 H272 1129.5 1.7 118
8-hour 3.7 4705 470.4 10 23
PM2s/PMg 24-hour 22 b 0.6 09
Annual 0.1 b c c
Firepump Engine
NOz 1-hour 83.8 d e E
Annual 0.0 d e e
SO, 1-hour 0.2 d e E
3-hour 0.0 d e . e
24-hour 0.0 d e e
Annual 0.0 d e e
CO " 1-hour 17.5 d e E
8-hour 4.6 d e e
PMzsPMyg 24-hour 0.0 d e e
Annual 0.0 d e €
Combined Impacts New Equipment
NO; 1-hour 83.8 f f f
Annual 0.2 f f f
SOz 1-hour 4.5 f f f
3-hour 2.5 f f f
24-hour 0.7 f f f
Annual 0.0 f f f
coO 1-hour 17.5 f f f
8-hour 46 f f f
PMz.s/PMio 24-hour 2.2 f f f
Annual 0.1 f f f

a. Not applicable, because startup/shutdown emissions are included in the modeling for annual average.

b. Not applicable, because emissions are not elevated above normal operation levels during startups/shutdowns.

¢. Not applicable, because inversion breakup is a short-term phenomenon and as such is evaluated only for short-term
averaging pefiods.

d. Not applicable, because engine will not operate during CTG startups/shutdowns.

€. Not applicable, this type of modeling is not performed for small combustion sources with relatively short stacks.

f. Impacts are the same as shown for CTGs.




TABLE 5.1-28 (REVISED 12/06/07}

MODELED IMPACTS DURING COMMISSIONING (COMBINED IMPACTS BOTH CTGS)

Pollutant/Averaging Period Modeled Concentration, pg/im®
NO. - 1-hour 4202 127.3
CO - 1-hour ’ 33247 3323.8
CO - 8-hour 1363.6
TABLE 5.9-6 (REVISED 12/06/07)
Summary of Potential Health Risks
CARCINOGE ACUTE CHRONIC
NIC RISK * HEALTH  HEALTH
(PER CANCER HAZARD HAZARD
RECEPTOR MILLION) BURDEN INDEX INDEX
Maximum Incremental Cancer Risk 016 0.15 610 0.09 9:005 0.004
(MICR) at PMI
MEIR 0:075 0.079 0 0:657 0.056 0:0021 0.0022
Maximally Exposed Individual Worker ° 86080 0.079 0.030 Not applicable
(MEIW) '
Significance Level 10 1.0 1.0 1.0
Notes: :

@ Derived (Adjusted) Method used by San Diego Air Pollution Control District to determine

compliance with Regulation 1200.

b The worker is assumed to be exposed at the work location 8 hours per day, instead of 24, 245 days
per year, instead of 365, and for 40 years, instead of 70. Hence, a 70 year-based chronic HHI is not

applicable to a worker.



ATTACHMENT 6

PM;p MONITORING DATA




Summary of 24-hr Avg. PMy, levels — Escondido
Monitoring Station

Year 1% Max (pg/m’) | 2™ Max (ug/m’
2004 57 42
2005 42 38
2006 51 43




o ‘esaly bMW ;j J _
3 A
60 vo| o “M eSO ABI0|| oorpuioyy|| LOOTELO9O|T i 0 66 01 601 L€l £9 9
00sed 001 [
0 T N
60 vo| oSaq| o3aiq ues e “any|| LOOTELOSO]T 0 €€ 00 0 €5 £s 9 89 6S S
8 WIZI B0gE
0D OpIpU0sSH| |
60 vD|| o8a1q| oprpuodsy “Amyd|| Z001£L090|(1 0 LT 00 0 v (44 Az LS 65 ¥
eg Ao[IeA "H 009
m B B
weg “9A
60 vo| o8aiql| o3aiq wes Ew_s\,w 9000£L090|| 0 5T 00 0 oy v £ 44 79 3
e
S 5566
o) golen 19 “2AVY| i |
60 vo| oSag| uwofed poompay|l £000£L090|[C 0 o€ 00 0 S b4 6 §§ 19 z
ueg SSIT
cu% BISTA PnYD ﬁ
60| wvol oseral|esia emupf| (AT 1o00¢s000|fz 0 9z 00 0 182 182 £ 4 19 1
v 1S W[ 'H 08

JOUHERSI] 095
SM0Y 9

JPw 21qnd Jad sweiBomoau = ¢uwydrl

(ueaw renuue) gui/Sr O ‘(a3rioA® oY) gul/3r 0G| :(SIPWOINW O] > JIIOUIRIP) JeMIIE]
:sprepuels Apend) a1y vda

¥00T 183X

(sIaowooIul 1 > SZIS) sje[nonIR ] ;JuElnfjod
V) ‘00 03a1(] ues :wary Iqdesdorn

sjueIn|jod 4y elsiu) - Joday sanjeA J0JUOW



126 80 ‘0321
D .
ues 192.08 .
60| VO oSaq) odmgumes| o .ol 0101€L090! 0 LE 00 0 s 8s 9 LL 3 9
B I5preag
0LII _
= v g N
6of  voll oSaa) oBaques) L. /Ul LOOIELO90) 0 8¢ 00 0 137 4 8 oL 13 3
ue
> WT1 vogE
o) OpIpuodSy
60  ¥D|| 03aqll opipuodsy| “Amidfi 2001£L090|1 0 14 00 0 9€ LE 8¢ (4 19 v
ueg AareA "3 009 ]
o8a1(g
0D -
ueg “aAy
6o Vol o3aql o3aques puepaag)|| 200064090/ 0 (£4 00 0 g€ 3 or vy 29 €
ue
s 556§
o) uofe)) 19 “9ay B
60 VOl oSaqll uofep[d||  poompsu| £000£L0S0|(T 0 8T 00 0 0¥ ¥ e4 14 09 (4
ues SSII N
)
EISIA BnYD .
60 VDI oBaqfesiAemudl 1000€L090|1T 0 LT 00 0 (47 £v 0§ zs 6§ 1
e S uf. "9 08

TUERRI] 205
SMOY £

Jajow 21qna Jad sweiboson = guwyBr

(ueaw [enuue) cuwi/3rl gg ‘(98eIoAr anoy—z) cuw/Sr 0G| (SINOWOINW (] > JoJOWRIp) ABNoIIe]
ispaepuels Ayjend) AV vaa

S00T 18X

(sisowomiu ([ > 9ZIS) age[nonIed ;jaeInod
V2 ‘o)) 03a1(g ueg :vaay nydeiSoon)

sjueIn||od Jiy eusil) - Joday sanje JOJUOW




)
owowo SO A eSO £010

60 Vo ﬁm eSO ABD ‘[euolyRwLIA] LOOZELO9O||T I 0 101 FIl L11 £l 19 o
oased 0011

. 126 &0 ‘033 ﬂ _

uBg 92205

60 vo|l o8aq]| o8a1q ues £31SDIES 0I01£L090||T 0 0 LS 19 69 1L 79 S
weg |spreaq
OI1t
o) OpIpuodsy

60 vo| o8siq|| opipuoosy “Aaid|l Zoot1£L090||t 0 ¥ 00 0 44 44 134 IS 19 14
wesg AayieA 9 009
> o

ueg “9AY| .

60 vo| o8aq|| oFsiq ueg UL, 9000£L090|(T 0 [44 0°0 0 43 43 123 v 19 €
ueg PUE[ISAQ
£CCs
0D uofeD [g oAy

60 vo| o8aq| wole) g pooMpay|| €000£L090(/T 0 LT 00 0 6¢ [44 9% LY 8¢ 4
ueg SS1T
°J EISIA EINYD

60 Vol o3aq|=siA eay) “y P 1000£L090|1C 0 9T 00 0 Y 4 [A 4 (34 1< 19 1
eg S fu 'd 08

Tourepsi] eog
SMOY 9

1elaw 3iqno Jod swesBornu = gubd

{(weow jenuue) gw/3 g ‘(a8erear moy-7) cwi/Bil o1 (SISOUICINW (] > INIWRIP) NenonIed
ispaepueis Qnend Y vad

900T 18X

(S1930W0I5TW ([ > JZIS) SIL[NOIMEY JUEIN[I0F
VO ‘0D 03sy(] ueg ‘wa1y Jqdesdoan

sjuelnjjod Jiy elau) - Hoday sanjeA JOJUOW



ATTACHMENT 7

REVISED MODELING README FILE



Carlsbad Energy Center Project {Encina) Mcdeling Files
Sierra Research - Marc P. Valdez - December 13, 2007.

Six zipped files, enclosing modeling using three years of Camp
Pendleton, CA meteorological data (2003 - 2005), together with
corresponding hourly ozone concentration data for

Oceanside. The original data was provided by the SDAPCD.

Template files originally developed within Lakes Environmental
software, using standard Lakes naming conventions. Changes were
subsequently made to these files in standard text editore. For example,
for multiple pollutants, the input information for the first pollutant
would be copied in a text editor to facilitate inputting the
information needed for the other pellutants.

AERMET Output Met Data (6 files) to be used as AERMOD input files.

CMP_03.SFC AERMOD 2003 Surface File
CMP_03.PFL AERMOD 2003 Profile File
CMP_04.SFC AERMOD 2004 Surface File
CMP_04 .PFL AERMOD 2004 Profile File
CMP_05.5FC AERMOD 2005 Surface File
CMP_05.PFL AERMCD 2005 Profile File

ISCST3 Input Met Data (3 Files)

CMP_03 .MET ISCST3 2003 Met File
CMP_04 .MET ISCST3 2004 Met File
CMP_05 .MET ISCST3 2005 Met File

Ozone Data (3 Files) formatted for AERMOD input.

O3FIL03.PRN Hourly 2003 Ozone Data for Oceanside
O3FIL04.PRN Hourly 2004 Ozone Data for Oceanside
O3FILOS.PRN Hourly 2005 Ozone Data for Oceanside
Ozone Data (3 Files) formatted for ISCST3 input.

O3FIL03.ASC Hourly 2003 Ozone Data for Oceanside
O3FIL04.ASC Hourly 2004 Ozone Data for Oceanside
O3FIL0O5.ASC Hourly 2005 Ozone Data for Oceanside

FUMIGATION Files (2 files)

ENCNSO1.,0UT SCREEN3 Output for Turbines 1 & 2

FUMIGATION1 .XLS Fumigation Calculation Spreadsheet for results
presented in AFC Air Quality Section 5.1 text and appendix.

Three zipped folders for 2003, 2004 and 2005, respectively, each
containing a set of 36 modeling files equivalent to the 2003 set listed

here.

Standard Lakes naming convention

* ADI - AERMOD input file
*_0ouT - AERMOD output file
* .ROU - various receptor grids

AERMOD Files (36 files)

File Name Description :
ENCNO0301.ADT Turbine SCREENING, AERMOD Input File, unit impacts

For different operating MODE



ENCN0301.0UT

Source
Group
S0l
502
S03
504
S05
S06
507
508
S09
S10
S11
512
513
814
g15
Sle
817
S18
S19
FO1l

Sources
STCKO011l STCKO012
STCK021 STCK022
STCK031 STCKO032
STCK041 STCKO042
STCK051 STCKO52
STCKO61 STCKO062
STCK071 STCKO072
STCKOBl STCKO082
STCKO091 STCK0S2
STCK101 STCK1l02
STCK11ll STCK1l1l2
STCK1l21 STCK1l22
STCK131 STCK132
STCK141 STCK1l42
STCK151 STCK152
STCK161l STCKleée2
STCK171 STCK172
STCK181 STCK1l82
STCK191 STCK192
FIREO1l

Turbine SCREENING, AERMOD Output File

Description (operating mode)

Avg. Peak

Avg. Base (cooler)
Avg. Base

Avg. Mid.

Avg. Low (60%)}

Hot Peak

Hot Base (cooler)
Hot Base

Hot Mid.

Hot Low (60%)

Mild Base (cooler)
Mild Base

Mild Mid.

Mild Low (60%)
Cocld Base

Cold Mid.

Cold Low (60%)
Startup/Shutdown
Commissioning
Firepump

File Name
ENCNO302.ADI

ENCN0302.0UT

Description
Startup & Commissioning, NOx & CO, 1- & 8-hr,

Uncorrected, AERMOD Input File

Uncorrected, AERMOD OQutput File

Description
Startup NOx, Turbine 1

Startup NOx, Turbine 2
Startup NOx, Both Turbines
Commissioning NOx, Turbine
Commissioning NOx, Turbine
Commissioning NOx, Turbine
in Commissioning Mode
Commissioning NOx, Turbine
in Commissioning Mode
Startup €O, Turbine 1
Startup CO, Turbine 2
Startup CO, Both Turbines
Commissioning CO, Turbine
Commissioning CO, Turbine
Commissioning €O, Turbine
in Commissioning Mode
Commissioning CO, Turbine
in Commissioning Mode

Startup & Commissioning, NOx & CO, 1- & 8-hr,

[N]

1
2
1

Source

Group Sources

SNOX1 NSTCK181

SNOX2 NSTCK182

SNOXA NSTCK181 NSTCK182
CNOX1 NSTCK191

CNOX2 NSTCK192

CNOXAl1l NSTCK151 NSTCK1l82
CNOXA2 NSTCK192 NSTCK181
S_COl1 CSTCK181

S5 C02 CSTCK182

S_COA (CSTCK18l CSTCK182
C_COl1 CSTCK1391

C CO2 CSTCK192

C_COAl CSTCK191 CSTCK182
C_COA2 CSTCK192 CSTCK181l

File Name Description

ENCN(0303 .ADY
ENCNO303.0UT

Startup NOx,
Startup NOx, 1l-hr, Corrected, AERMOD Output File

1-hr

, Corrected, AERMOD Input F

ile




Source

Group Sources Description

SNOX1 NSTCK181 Startup NOx, Turbine 1
SNOX2 NSTCK182 Startup NOx, Turbine 2
SNOXA NSTCK181 NSTCK182 Startup NOx, Both Turbines
File Name Description

ENCNO304 .ADI Commissioning NOx, 1-hr,

Corrected, AERMOD Input File, Turbine 1 in Commissioning Mode

ENCN0304 .0UT Commissioning NOx, 1-hr,
Corrected, AERMOD Output File , Turbine 1 in Commissioning Mode

Scurce

Group Sources Description

8SNOX2 NSTCK182 Commissioning NOx, Turbine 2

CNOX1 NSTCK191 Commissioning NOx, Turbine 1,
Turbine 1 in Commissioning Mode

CNOXA1l NSTCK191 NSTCK182 Both Turbines

File Name Description

ENCNO305.ADT Commissioning NOx, 1-hr,

Corrected, AERMOD Input File, Turbine 2 in Commissioning Mode

ENCNO03 05 .0UT Commissioning NOx, 1-hr,
Corrected, AERMOD Output File , Turbine 2 in Commissioning Mode

Source

Group Sources Description

SNOX1 NSTCK181 Commissioning NOx, Turbine 1

CNOX2 NSTCK192 Commissioning NOx, Turbine 2,
Turbine 2 in Commissioning Mode

CNOXAZ NSTCK192 NSTCK181 Both Turbines

File Name Description

ENCNO331.ADI Refined Run, NOx, 1-hr, Uncorrected, AERMOD Input

File

ENCN0O331.0UT Refined Run, NOx, 1-hr, Uncorrected, AERMOD Output

File

Source

Group Sources Description

S01 STCKO11 Turbine 1

sS02 STCKO012 Turbine 2

503 STCKO01l STCK01l2 Both Turbines

Fol FIREO1 Fire Pump

Co1 STCK01l1l STCK012 FIREOl1l All Sources

File Name Descripticn

ENCNO332.ADI Refined Run, 802, 1-, 3-, & 24-hr, AERMOD Input File



ENCNO0332.0UT Refined Run, S02, 1-, 3-, & 24-hr, AERMOD Output File

Source

Group Sources Description

s01 STCKO011 Turbine 1

502 STCKO12 Turbine 2

S03 ’ STCKO011l STCKO012 Both Turbines

Fol FIREO1 Fire Pump - 1-hr avg.

FO2 FIREO2 Fire Pump - 3-hr avg.

FO3 FIREO3 Fire Pump - 24-hr avg.

co1 STCKO01ll STCK01l2 FIREO1 All Sources - 1l-hr avg.
co8 STCK0l11l STCKO012 FIREO0OZ All Sources - 3-hr avyg.
Cll STCKO011l STCK01l2 FIREO3 All Sources - 24-hr avg.
File Name Description

ENCNO0333.ADT Refined Run, CO, 1- & 8-hr, AERMOD Input File
ENCN0333.0UT Refined Run, CO, 1- & 8-hr, AERMOD Output File
Source

Group Sources Degcription

S01 STCKO11 Turbine 1 - 1-hr avg.

S02 STCKO012 Turbine 2 - 1l-hr avg.

S03 STCK011l STCKO01l2 Both Turbines - 1-hr avg.
S04 STCKO041 Turbine 1 - 8-hr avg.

S05 STCK042 Turbine 2 - 8-hr avg.

506 STCK041 STCK042 Both Turbines - 8-hr avg.
FOl FIREOL Fire Pump

col STCKO1l STCKO01l2 FIREO1l All Sources - 1l-hr avg.
cos STCK041 STCKO042 FIREO1 All Sources - B-hr avg.
File Name Description

ENCN0334.ADI Refined Run, PM10, 24-hr, AERMCD Input File
ENCNO0334.0UT Refined Run, PM10, 24-hr, AERMOD Output File
Source

Group Sources Description

S0l STCK101 Turbine 1

S02 STCK102 Turbine 2

s03 STCK101l STCK102 Both Turbines

Fol FIREO1l Fire Pump

Cco1 STCK101 STCK1l02 FIREO1 All Sources

File Name Description

ENCNO0335.ADI Refined Run, NOx, Annual, Uncorrected, AERMOD Input
File

ENCN0335.0UT Refined Run, NOx, Annual, Uncorrected, AERMOD Output
File

Source

Group Sources Description

S0l STCKO031 Turbine 1

S02 STCK032 Turbine 2

S03 STCK031 STCK032 Both Turbines

FO1l FIREO1l Fire Pump




STCK031 STCK032 FIREO1 All Sources

File Name
ENCN0336 .ADI

ENCN0336.0UT

Source
Group
sS01
502
s03
FOl
Ccol

Description

Refined Run, S02, Annual, AERMOD Input File

Sources
STCKO031
STCK032

STCKO031 STCK032

FIREO1

Refined Run,

S02, Annual, AERMOD Output File

Description
Turbine 1

Turbine 2
Both Turbines
Fire Pump

STCK031 STCK032 FIREO1 All Sources

File Name
ENCN0O337.ADI

ENCNO0337.0UT

Source
Group
sS01
502
503
FOl
Ccol

Description
Refined Run,

Refined Run,

Sources
STCK101
STCK102

STCK101 STCK102

FIREO1l

PM10, Annual, AERMOD Input File
PM10, Annual, AERMOD Output File

Description
Turbine 1

Turbine 2
Both Turbines

Fire Pump

STCK101l STCK102 FIREO1 All Sources

File Name
ENCN0338 .ADI

ENCN0338.0UT

Source
Group
501
502
503
FOl
Co1l

Description
Refined Run,

Refined Run,

Sources
STCKO1l1
STCK012

STCKO11l STCKO012

FIREOl

NOx, 1l-hr, PVMRM, AERMOD Input File
NOx,

1-hr, PVMRM, AERMOD Output File

Description
Turbine 1

Turbine 2
Both Turbines
Fire Pump

STCK011l STCK012 FIREO1 All Sources

File Name
ENCN0339.ADI

ENCN0339.0UT
ENCNO0339.PLT

Source
Group
DADT
DADF
DADA

DEWT

Description

HRA, AERMOD Input File

Sources
DADO31 DAD032

DADFO1

DADO31 DAD032 DADFO1

DEWO031 DEWO032

HRA, AERMOD Output File
HRA, AERMOD Output Plotting File

Description
Derived (Adjusted) Cancer Risk

(Res, - Turbines)

Derived (Adjusted) Cancer Risk
{Res. - Fire Pump)

Derived (Adjusted) Cancer Risk
(Res. - All Sources)

Derived (Adjusted) Cancer Risk



(Worker - Turbines)

DEWF DEWFO01 Derived (Adjusted) Cancer Risk
(Worker - Fire Pump)

DEWA DEW031 DEW032 DEWFO01 Derived (Adjusted) Cancer Risk
(Worker - All Sources)

CHRT CHRO031 CHRO32 Chronic Risk - Turbines

CHRF CHRFO1 Chronic Risk - Fire Pump

CHRA CHRO031 CHR032 CHRFO1l Chronic Risk - All Sources

ACNT ACNX11 ACNX12 Acute Risk - Turbines, No Catalyst

ACNA ACNX11 ACNX12 ACUFO1 Acute Risk - All Sources,
No Catalyst

ACUT ACU011 ACU012 Acute Risk - Turbines,

' With Catalyst

ACUA ACU011 ACUO012 ACUFO01 Acute Risk - All Sources,
With Catalyst

ACUF ACUF01 Acute Risk - Fire Pump

File Name

. ENCNO344 .ADT
ENCNQ344 .0U0T
ENCN0344 .PLT
File

Description
HRA, worst-hit residences, AERMOD Input File

HRA, worst-hit residences, AERMOD Output File
HRA, worst-hit residences, AERMOD Output Plotting

Source

Group Sources Description

DADT DADO31 DAD032 Derived (Adjusted) Cancer Risk

: (Res. - Turbines)

DADF DADFO01 Derived {Adjusted) Cancer Risk
(Res. - Fire Pump)

DADA DADO31 DAD(O32 DADFO1 Derived (Adjusted) Cancer Risk
{Res. - All Sources)

DEWT DEW031 DEW032 Derived {Adjusted) Carncer Risk
(Worker -- Turbines)

DEWF DEWFO01 Derived (Adjusted) Cancer Risk

. {(Worker - Fire Pump)

DEWA DEW031 DEW032 DEWF01 Derived (Adjusted) Cancer Risk
(Worker - All Sources}

CHRT CHRO31 CHRO032 Chronic Risk - Turbines

CHRF CHRFO1 Chronic Risk - Fire Pump

CHRA CHRO031 CHR032 CHRF01 Chronic Risk - All Sources

ACNT ACNX11 ACNX12 Acute Risk -~ Turbines, No Catalyst

ACNA ACNX11l ACNX12 ACUF01 Acute Risk - All Sources,
No Catalyst

ACUT ACUO011 ACUO012 Acute Risk - Turbines,
With Catalyst

ACUA ACU011 ACU012 ACUFO01 Acute Risk - All Sources,
With Catalyst

ACUF ACUFO01 Acute Risk - Fire Pump

File Name

ENCN339B.ADI
ENCN339B.0UT
ENCN339B.PLT

Source

Group

Description
Risk, AERMCD Input File (emigsions x 1E+03)

Risk, AERMOD Output File (emissions x 1E+03)

~Risk, AERMOD Output Plotting File (emissions x 1E+03)

Sources Description




CHRT CHRO31 CHRO32

CHRF CHRFO1

CHRA CHRO31 CHR032 CHRFOl
ACNT ACNX1l ACNX1z

ACNA ACNX1l1l ACNX12 ACUFOl
ACUT ACUO011 ACUO012

ACUA ACUQ1ll ACUO012 ACUFO1
ACUF ACUFO01

Chronic Risk - Turbines

Chronic Rigk - Fire Pump

Chronic Risk - All Sources

Acute Risk - Turbines, No Catalyst

Acute Risk - All Sources,
No Catalyst ’

Acute Rigk - Turbines,
With Catalyst

Acute Rigk - All Sources,
With Catalyst

Acute Risgk - Fire Pump

File Name
ENCN0347.ADIT
ENCNO0O347.0UT

Source
Group
SNOX1
SNOX2
SNOXA
CNOX1
CNOX2
CNOXAL
CNOXA2
S _Col1
S_Co2
5 _Coa
C_Co1
C _Co2
C_COnl
C_Coa2
NEXIST
SENX1

SENX2

SENXA

CENX1

CENX2

CENXAL

CEXIST
SECO1

SECO2

SECOA

Description
Startup & Commissioning,

Startup & Commissioning,

Sources

NSTCK181
NSTCK182
NSTCK181
NSTCK191
NSTCK192
NSTCK191
NSTCK192
CSTCK181
CSTCK182
CSTCK181
CSTCK191
CSTCK192
CSTCK191
CSTCK192

NSTCK182

NSTCK182
NSTCK181

CSTCK182

CSTCK182
CSTCK181

NPKGTG NBOILG

NSTCK181
NBOILG
NSTCK182
NBOILG
NSTCK181

NPKGTG

NPKGTG

NSTCK182

NPKGTG NBOILG

NSTCK191
NBOILG

NSTCK192
NBOILG

NSTCK191

NPKGTG

NPKGTG

NSTCK182

NPKGTG NBOILG

NSTCK192

NSTCK181

NPKGTG NBOILG

AERMOD Input File
AERMOD Output File

Description
Startup NO2,

Startup NO2, Turbine 2

Startup NO2, Both Turbines

Commissioning NO2, Turbine 1
Commissioning NO2, Turbine 2
Commissioning NO2, Both Turbines, Case A
Commissioning NO2, Both Turbines, Case B
Startup CO, Turbine 1

Startup CO, Turbine 2

Startup CO, Both Turbines

Commissioning CO, Turbine 1
Commissioning CO, Turbine 2
Commissioning CO, Both Turbines, Case A
Commissioning CO, Both Turbines, Case B
Existing Sources NO2 (Turbine, Boilers)

Turbine 1

Startup NO2, Turbine 1, Existing Srcs.

Startup NO2, Turbine 2, Existing Srcs.
Startup NO2, Both Turbines,

Srcs. -

Existing
Commissioning NO2, Turbine 1, Existing
Srcs.

Commissioning NO2, Turbine 2, Existing
Srcs.

Commissioning NO2, Both Turbines, Case A,
Existing Srcs.
Commissioning NO2, Both Turbines, Case B,

Existing Srcs.

CPKGTG CBOILG Existing Sources CO (Turbine, Boilers)

CSTCK181
EBOILG

CSTCK182
CBOILG

CSTCK181

CPKGTG

CPKGTG

CSTCK182

CPKGTG CBOILG

Startup CO, Turbine 1, Existing Srcs.

Startup CO, Turbine 2, Existing Srcs.

Startup CO, Both Turbines, Existing Srcs.




CECC1 CSTCK1391 CPKGTG

CBOILG Commissioning CO, Turbine 1, Existing
Sres.
CECO2 CSTCK192 CPKGTG
CBOILG Commissioning CO, Turbine 2, Existing
Srcs.
CECOAl CSTCK191 CSTCK1l82
CPKGTG CBOILG Commissioning CO, Both Turbines, Case A,
Existing Srcs.
CECCA2 CSTCK192 CSTCK181
CPKGTG CBOILG Commissioning CO, Both Turbines, Case B,
Existing Srcs.
Receptor Data - 3 Files
ENC1.ROU Coarse receptor grid
ENC2 .ROU Coarse & fine receptor grids
ENC3 .ROU Nearby and maximum impact residences and workplaces

ISCST3 Files - Construction - Combustion w. 4 volume sources - 3 years

- x 12 files = 36 files

12 files for 2003

File Name

ENCNO0O326 .ADI
ENCNO0326.0UT
ENCNO0326.PLT

Description
Constructiocn, Case 1, ISCST3 Input File

Construction, Case 1, ISCST3 Output File
Construction, Case 1, ISCST3 Output Plotting File

Source
Group Sources Description
NXSC NV0l NV1l NV21l NV31l NOx, Short-Term
coscC Cv0l CV1l Cv21 Cv3l CO, Short-Term
SXSsC SV0l svVll svz21l sv3l 802, Short-Term
NXLC NV04 NV14 NV24 NV34 NOx, Long-Term
SXLC SV04 SV14 SV24 SV34 S02, Long-Term
PM10S PV01-PV02 PAO3 PM10, Short-Term
PV11-PV12 PV21-PV22
PV31-PV32
PM10L PV04-PV05 PAO6 PM10, Long-Term
PV14-PV15 PV24-PV25
PV34-PV35
PM25S FV01-FV02 FAO03 PM2.5, Short-Term
FV11-FV12 FV21-FV22
FV31-FV32
PM25L FV04-FV05 FA06 PM2.5, Long-Term
"FV14-FV15 FV24-FV25
FV34-FV35h
PM25CS FV01l FV11l FV21 FV3l PM2.5, Combustion, Short-Term
PM25CL FV04 FV14 FV24 FV34 PM2.5, Combustion, Long-Term

File Name

Description



ENCNO0327.ADI
ENCNO0327.CUT
ENCNO0327.PLT

Source

Group
NXSC

coscC

sXsC
NXLC
SXLC
PM10S

PM10CL

PM25S

PM25L

PM25CS
PM25CL

Construction,
Construction,
Construction,

Sources
NVO1l NV11
Cvol CvV1l

SVol sv1l
NV04 NV14
5V04 s5V14
PV01-PV02
PV11-PV12
PV31-PV3z
PV04-PVO05
PV14-PV15
PV34-PV35
FV01-FVO02
FV1l1l-FV12
FV31-FV32
FV04-FVv05
FV14-FV1S
FV34-FV35
FV01l FV1l
FV04 FV14

NV21 NV3l
cvzl Cvil

5v21l sv3l
NV24 NV34
SV24 SV34
PAO3

PV21-PV22

PAO6
PV24-PV25

FAO3
FV21-FV22

FAO6
FV24-FV25

Fv2l FV3l
Fv24 FV34

Case 2,
Case 2,
Case 2,

ISCST3 Input File
ISCST3 Output File
ISCST3 Output Plotting File

Description
NOx, Short-Texrm

CO, Short-Term

802, Short-Term
NOx, Long-Term
502, Long-Term

PM10, Short-Term

PM10, Long-Term

PM2 .5, Short-Term

PM2.5, Long-Term

PM2.5, Combustion, Short-Term
PM2 .5, Combustion, Long-Term

File Name

ENCN0328.ADIT

File

ENCN0328.0UT

File

ENCN0O328.PLT

Description

Construction,

Construction,

Plotting File

Source

Group
NXSC

Scurces
NV01l NV11

Construction,

Case 1, NOx, 1l-hr, OLM, ISCST3 Input
Case 1, NOx, 1l-hr, OLM, ISCST3 Output
Case 1, NOx, 1-hr, OLM, ISCST3 Output

Description

NvV21 NV3l

NOx, Short-Term

File Name

ENCNO0329.ADI

File

ENCN0329.0UT

File

ENCNO329.PLT

Description
Construction,

Construction,

Construction,

Plotting File

Source

Group
NXsC

Sources

NV01l NV11

NV21 NV31l

Case 2, NOx, 1l-hr, CLM, ISCST3 Input
Case 2, NOx, 1l-hr, OLM, ISCST3 Output
Case 2, NOx, 1-hr, OLM, ISCST3 Output

Description
NOx, Short-Term

BPIP FILES AND DEM DATA (NAD27 DATUM)
Eight DEM files (DEM.ZIP) for the following quadrangles:




SNMARCOS . DEM
SLUISREY.DEM
BONSALL . DEM
ENCINITAS .DEM
LAPULGS .DEM
MORROHIL..DEM
OCEANSIDE.DEM
RSANTAFE.DEM

Three BPIP Files

ENC1_WTIER5.SUFP Summary Output File
ENC1_WTIERS.PRO Output File
ENC1 _WTIERS.BPI BPIP Input File




ATTACHMENT 8

SIEMENS GAS TURBINE PERFORMANCE RUNS AT LOW LOADS
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