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VIA E-MAIL: bkrebs@airquality.org

Septemberl0, 2018

Mr. Brian Krebs

Permitting Program Supervisor
Sacramento Metropolitan AQMD
777 12th Street, 3rd Floor
Sacramentq CA 95814-1908

RE: Amendment to the CO IncreaBeojectPermit Applicationto Include a Wet Compression Upgradethe
Sacramento Power Authority Cogenerati Plant

Dear Mr.Krebs:

This letter requests an amendment to the existin€O Increase Projegbermit application for the Sacramento
Power Authority (SPA)CogenerationPlant gas turbine unitcurrently permitted by the SacramentoMetropolitan
Air Quality ManagementDistrict (SMAQMD under Permit to Operate(PTO) No. 21.738. This amendment would
allow the installation of the Wet Compression Upgradéroject (Project) on the existing Siemens Model V84.2
Gas Trbine unit. The Projectdoes not increase firing rate or emissions from the gaturbine unit, it only allows
the turbine to fire closer to rated capacity during hot ambient conditns.

WET COMPRESSIONPGRADEDESCRIPTION

The Wet CompressiorupgradeProject introduces de-mineralized water into the compressor inlet in a
controlled and sequenced manner. As the air and water areixed and compressed, the water evaporates and
effectively intercools the front stages of the compressor making the compression process more efficient. By
improving the efficiency of the compressor and increasinthe mass flow throughthe turbine, more torque from
the turbine is available to drive the generator. Theesult is a greater amount of available power output in
conjunction with an additional benefit of improved heat rate.

The Projectrequires the instalation of a high-pressurepump skid andthe use of e £ ™ ¢ u —"e3"¢0 <o —St%
turbine combustor. The high pressure pump skid is equipped with the following hardware:

High Pressure Pumps

Variable Frequency Drive (VFDPump Motors
Inlet Water Filter

High Pressure Filters

Flow meters

Pressure Sensors

Temperature Sensor

Check Valves

X X X X X X X X
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X Relief Valves
x Stage Control Valves (Wet Compression)
X Isolation Valves

The HR3 Burner design enhances the mixing of fuel gas and combustion air during the gas premix mode. The
design also reduces turbulence of the combustion airflow while increasing its velocity through the burner.
Together, these features contribute to a more stable combustion and can help to lower NOx emissions. The
burner retrofit package includes the HR3 desigdiagonal swirlers with gas injection vanes packaged in a new
0 U %ofe teo="¢,—=""6 ™-S —redistafitighs piping iiatefidl.

Siemens provides a power increase guarantee for thiet Compression Upgrad@rojectof 10.5 MW (x 500 kV)

atan ambiet ... ‘eT<—<c'e ** srwl fet tr” ”"ifZ fandabsiBresnd evapdrative coolesr power

augmentation (PAQ water contribution. During commissioning of the system, Siemens will optimize the system
performance in an attempt to achieve ma estimated total20 MW ** ™ 7 <o . " fef ™MScZF 1" f—<o% <o O¢.
mode, avith both PAG and Wet Compression operating simultaneously.

SMAQMD REQUIREMENTS

The proposedProject does not requireany changes to the existing gas turbine unit permit conditions and will
not result in an increase in firing rate above the listed 1,410 MMBtu/hin PTO No. 21738The following
paragraphs reviewthe applicability of SMAQMDregulations to the Project.

Rule 201 General Permit Requirements

Rule 201 specifies that any owner/operator constructing, altering, replacing or operating any source that emits

or controls air pollutants must first obtain an Authority to Construct (ATC) from the District. <o OfZ—%"<o%0
the existing gas turbine unitby installing the Wet Compression Upgrad@roject. This amendment requestto the

SPA CO Increase ProjeéfTC application satsfies this requirement for the Roject.

Rule 202 New Source Review (NSR) Rule

The SMAQMD adopted Rule 202 to provide for precomattion review of new or modified facilities, to ensure
that affected sources do not interfere with the attainment of ambient air quality standards. In general, Rule 202
contains three separate elements as part of a New Source Review (NSR) analysis:

X BestAvailable Control Technology (BACT);
X Emission Offsets; and
X Air Quality Impact Analysis.

In order to determine whether these NSRelements areapplicable to the Project, we must first determine if SPA
<o f Oef@ ' o—f—c'of”s o' —" $0 fol =St ™S PaFE " «=SfE<"$EF f O¢fE"'” o' T ...

<o f Oef@E"'” o—f—c'of”> o'—" 10 3" —Zf trta «f..—<'e ttz °*” Tabletl. —SF <o
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Table 1. SMAQMD Major Stationary Source Applicability Determination (tpy)

Pollutant Major Source Threshold SPA Permit Limit Major Source?

VOC 25 20.0 NO

NOXx 25 (or 100 tpy as PM:s precursor) 49.9 YES

SO 100 3.7 NO

PMuo 100 225 NO

PM:s 100 225 NO

CcoO 100 43.7 NO
‘v f22 'ZZ——fe—+ t5..F'— 34 TMS(...éVT' ©- "fe—Z— <o f OfE"” c—f—<iefr> o
<o Efete T fO T T focte0 fUF L fZL—Zf-FT T—="e—fe— =" —Z% trta f..-
Lol et e T 0Sce—""c . T —F b 'L Fecanlfed —fo_(fZ —*' Fecotpro@osirg to. T <o

change its permitted emission limits there will be noincrease in emissions for the normajor source pollutants
under Rule 202.

7 —Zf trta f..—c'e tt{d f 0T <..lpwinged <eo...Z—tFe —St

229 MODIFICATIONANy physical change, change in method of operation (including change in fuel), or
addition, which:

229.1 For an emissions unit would necessitate a change in a permit condition or result in the
potential to emit being higher tharthe historic potential emissions as defined in Section 225.

Since SPA igot proposing a change in permit conditionsas a result of the Wet Compression Upgrade Projeitt,
must then be determined ifthe proposed change will eesult in the potential to emit being higher than the

historic potential emissions as defined in Section 22&or NOx emissions only. ‘7 —e<—e o‘— "f"— " f Qe fE""
o't L f-<ted0 f..—<'e ttw fZZ'™e —SE L te’f co'e " FEcoe—co% 't eavhichcoc—e —* "
wouldresuZ — <o o' Focoocios co  "Ffef "7 _St "EF..-4 SE'F"F4 ™I e—e— Ti_f"e

modification dor NOx emissions.
—Z% trtd f..—<'e tty T cofe f OefE' o T ... f=<'e fo "*ZZ2'™e]

227  MAJOR MODIFICATIOMNy physical change, changerimethod of operation (including change in
fuel), or addition, to a stationary source classified as a major source for:

227.1 VOC or NOx emissions, which result in an emission increase for the project as determined by
Section 411.5, which when aggregatedth all other creditable increases and decreases in
emissions from the source is equal to or exceeding any of the following thresholds:

a. 25 tons per year of volatile organic compounds; or
b. 25 tons per year of nitrogen oxides.
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S—vd OwfR™C..f—c's0 Focooc's <o "tfete 75 tE—frecott > -8t L fZ..—Zf—c's
411.5:

The sum of the Potential to Emit for the project minus the Historic Actual Emissions, as defined in Section
224.1, for the project. However, the potential emit, instead of historic actual emissions, can be used for
emissions units if either of the following conditions applies:

a. Actual emissions are at least 80% of the potential to emit limit, or
b. The emissions unit was fully offset for any emissancrease during the 5 year period
prior to the date that the application is deemed complete.

SPA has not had a permitted project at the site that required offsets in the last five yeakslditionally, SPA
determined in its original CO Increase Applicatio that actual NOx emissions were not at least 80% of the
potential to emit (PTE) for the facility.

Since NOx emissiom are less than 80% of the SPAff... <Z <—> 4 —SF eF3— o—F <o - Lt f"F —ST 0
<o "t fetb ...fZ..—Z7f—1thistoMeagtudlfemissionseo S f <ot T <o 1 fromxthe futuies
_fe—<fZ "tec——fT fecescies fot L te'f"ce% —Sce T Tt te. t - —St OefE"” ']

thresholds in Rule 202, Section 227.

e

O <o=""¢... .——fZ eceecies( frr234 asbliows forfexisting emissions units:

224 1EXxisting emissions units: Historic actual emissions for the existing emissions unit averaged over the
two year period immediately preceding the date of application for an Authority to Construct.

a. If the last two years are unrepresentative of normal source operations as determined by
the Air Pollution Control Officer, then any two consecutive years of the last five years that
represent normal source operation may be used.

SPA previously determined theNOx two-year emissions baseline to be 28.7 tons per year in its CO Increase
application. Table 2 shows the comparison of this NOx baseline emission vahrel the major modification
threshold value.

Table 2. SMAQMD Major Maodification Applicability Determi nation (tpy)

Major
SPA Actual | SPA Potential | Actual to Potential Modification Major
Pollutant Emissions to Emit Increase Threshold Modification?
NOx 28.7 49.9 21.2 25 NO

As indicated inTable , the Project isnot a @ajor modification dor NOx because the difference between the
historic actual emissions and the SPA Facility PTE is less than 25 tons. Therefore, the ®ACompresson
UpgradeProject f Zs* ™<ZZ «'— "&'t<%Z . fougdeddSection 229 andas such is not subject to New
Source Review under Rule 202. Consequentithe Project will not trigger BACT, offsets, air quality impact
analysis, or public notification requirements for NOxor any other pollutants.
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Rule 203 Prevention of Significant Deterioration

Rule 203 incorporates the Federal Prevention of Significant Deterioration (PSD) Program by reference
(40 CFR 52.21). The PSD program requires poonstruction review and permitting of new or modified
major stationary sources of air pollution to prevent sigificant deterioration of ambient air quality.

The federal PSD requirements apply on a pollutargpecific basis to any project that is a new major
stationary source or a major modification to an existing major stationary source (these terms are
defined inthe PSD regulations at 40 CFR 52.21). SPA is not an existing major PSD source because its
emissions are not permitted to exceed 10@ons per year for NOx, SOx, BRM or CO. Therefore, PSD does
not apply to the Project

Rule 207 Title V Federal Operatingfermit Program

SPA is an existing Title V facility with Permit No. TV200T4-02B. The proposed SPX¥et Compression
Upgrade projectwill not "+ “—«<"% f ‘T« c... f—c'e —° ibecausg there’dré no-changes to
existing permit conditions and nonew applicable requirements as a result of the Project

Rule 217 Public Natification Requirements for Permits

Rule 217, Section 110 notes that notification requirements shall not apply if the application is for any
new or modified emissions unit where he combined potential to emit from the Project would have an
increase in potential to emit less than the amounts listed below (and provided that offsets are not
triggered).

Volatile organic compounds 5,000 pounds per quarter
Nitrogen oxides 5,000 pourds per quarter
Sulfur oxides 9,200 pounds per quarter
PMio 7,300 pounds per quarter
PM s 10 tons per year

Carbon monoxide 49,500 pounds per quarter

There will not be an increase in potential to emit from the Project and offsets are naidgered by the
Project. Therefore, the Project is exempt from the Rule 217 public notice requirements.

Rule 301 Stationary Source Permit Fees

The existing SPACO Increasgermit application is subject to the permit fees established by Rule 301.
The proposed Wet Compression Upgrade Project amendment will not trigger additionalitial permit
or Title V permit fees.SPA understands that the SMAQMD may charge additional fees based on the
actual review hours spent by District staff.

Regulation 4 Prohibitions

The Wet Compression Upgrade Project will not affect compliance with any of the Regulation 4 prohibitory rujes
including the following:

Rule 401 Ringelmann Chart/Opacity
Rule 402 Nuisance

Rule 404 Particulate Matter

Rule 406 SpecificContaminants

X X X X
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X Rule 413 Stationary Gas Turbines

Regulation 8 Standards of Performance for New Stationary Sources (NSPS)

Rule 801 incorporates, by reference, the federal Standards of Performance for New Stationary Sources (NSPS).

NSPS applies to certainypes of equipment that are newly constructed, modified, or reconstructed after

specified applicability dates. St "*EF...— <o o' — f Ot c...f—<'o6 —ett” ZFof—et «— 1
increase in hourly emissions of a regulated NSPS pollutant per @FR 60.14Therefore, no new NSPS

requirements are triggered by the Wet Compression Upgrade Project, and SPA will continue to comply with all

currently applicable NSPS requirements.

California Environmental Quality Act (CEQA)

Under Rule 202, Section 307 he Air Pollution Control Officer shall deny an Authority to Construct or Permit to
Operate if the Air Pollution Control Officer finds that the Project that is the subject of an application would not
comply with CEQA. Because SPA underwent review/approvay the CEC as an Application for Certification
(AFC), and thewet Compression Upgradéroject will require amendment to this AFC, we expect that the Project
will require CEC reviewas part of its review of the CO Increase Project

In summary, the Wet Compession Upgrade Project is subject to SMAQMD permit review as a physical alteration
of the gas turbine unit. However the Project is not subject to Rule 202, New Source Revjbecause it is not a
O«fE"'" ' T «...f—-<\abdthé Profect does not requie that any existing permit conditions be changed.
Therefore, we request that theet Compression Upgrade Project be incorporated into the SPA CO Increase
application as an amendment to that existing application.

If you have any question®r comments aboutthe information presented in this letter, pleasedo not hesitate to
call meat (916) 273-5127.

Sincerely,

Trinity Consultants

Jeffrey Adkins
Principal Consultant

CcC: Mr. Eric Poff, SMUD
Mr. Reré Toledo, SMUD






Mr. Ayala
April 20, 2018

CC:

Eddie McCormick, EthosEnergy
Randall Blank, EthosEnergy
Jeff Adkins, Sierra Research
SMUD EDM

SPA 18-005
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1. EXECUTIVESUMMARY

The Sacramento Power Authority (SPA) is a Joint Powers Authority of the Sacramento Municipal Utility District
(SMUD). SPA produces electric power for sale to SMBEPA owns &iemens Model V84.2 combineetycle gas
turbine rated 1,410 MMBtu/hour with a 200 MMBtuhour duct burner located at3215 47th Avenue in
Sacramentq California (Facility). The turbine is operated by EthosEnergy Group under contract to SPFe
Combined Cycle Gasurbine operatesunder Permit to Operate (PTO) No. 2173&sued bythe Sacramento
Metropolitan Air Quality ManagementDistrict (SMAQMDor District).

— <o %o [-OeOZF—f"——" <ATBEPVE—Efr—1Z "<"<o%o ‘e ‘"fe, f” sx& trsya —-St "f
upgraded continuous emissions monitoring system (CEMS) indi. f =31t —Sf— fe —",<oFie . f", ‘e o‘e'&
emissions exceeded the daily emissions limit in PTO Condition No. 10. The upgraded CO CEMS analyzer has
higher span and range settings than the previolg SMAQMDBapproved CO CEMS analyzer. This higher span and
range allows the new CO CEMS to more accurately measure the Gas Turbines startup emissions. This new CEMS
data indicates a brief 15 to 20minute period of high CO emissions above the previous upper range of the old CO
analyzer, resulting in CO mass emisgig potentially exceeding the daily emissions limit of the current operating
permit.

The daily CO limit in Condition No. 10 and the initial range of the CO analyzer were based on data from the

original turbine manufacturer and Plant Operator, Siemens. i& unclear if the limits of the CEMS technology

tT—"¢o% —ST "f..<Zc—>ie . teeceoctoce% <o S{{y fZe" "fe—Z7—-F1 <o —St —etf"fe—co
with a new analyzer ranged to capture all startup emissions and an underestimated CO emissitador, it

appears that the daily CO limit may be exceeded during any single startup. With additional startup emissions

testing performed under interim and regular variancerelief issued by the SMAQMD Hearing Boar&PA believes

the turbine is functioning properly and that CO emissions cannot be further abated during startup by modifying
operational parameters such that this daily CO mass emission limit can be consistently achieved.

The SPA Gas Turbine has consistently operated in compliance with its daily CO emissions limit since it began
CErf—cte <o s{{y ,fett ‘e =St fTf<Zf,Z% tf—f fot =S$ ofe—"f...——"1"ie fo—.
The previous CO analyzer was installeand operated in compliance with its Quality Assurance Plaand was set

at its maximum design rangeCO emissions during normal (norstartup) operation have been significantly

below the hourly PTOemissions limit of 10.81 Ib/hr, and also significantly belowthe daily emissions limit of

326.9 Ib/day. The turbine unit is equipped with an oxidation catalyst (Permit No. 11459) that has been very

effective at reducing CO emissions during normal operation. The Combined Cycle Gas Turbine unit is also limited

to onehour for startup, which isavery short period for a combined cycle unibof this size

Since the SPA Gas Turbine is already equipped with an oxidation catalyst and is limited to a very short-baar
startup period, it is not expected that there are anydditional physical or operationalmeans available to further
reduce startupor steady-state CO emissionsTherefore, SPA is submitting thipermit application to increase
daily, quarterly, and annualCOemissions to account for these higher startup emissits (the Project).

This Application is organized a®utlined below.

Section 1: Executive Summary

Section 2: Facility and Project Overview
Section 3: Emission Calculations
Section 4: Regulatory Analysis

SPA Coger] Application for Increase in Turbine CO Emissions 1-1
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2. FACILITY AND PROJECOVERVEW

2.1. FACILITY DESCRIPTION

SPAoperates acombined cyclepower plant in Sacramentq California that produces up td59 MW (nominal) of
electrical power. The Facility currently contains the permitted equipment listed below.

PTO #21738: Gas Turbine, Siemens, ddlel V84.2, combined cyclel,410 MMBTU/hour, natural gas fuelé
PTO #4071: Duct Burner, 200MMBTU/hour, natural gas fueled

PTO #11458: Selectve Catalytic Reduction System

PTO #11459: Oxidation Catalyst System

PTO #3316: Cooling Tower, 3 cell, 45,000 gpm circulation rate

2.2. PROJECT DESCRIPTION

SPA operates its Combined Cycle Gas Turbine and Duct Burner under PTO Nos. 21738 and 14071 issued by the
4 —"<e% [-0".o&¥-—f"——" <&t8adays dfine-fBef firing)on November 16, 2017, the newly

upgraded CEMS indicated thahe fe —" <ofie fTocoocioo 3 13Tt —SF Tf<Z> focoscion Z¢

Condition No. 10. SPA discovered this problem as a result of installing a new CO CEMS during a regularly

scheduled outagehat preceded the November 2017 startup. The upgraded CO CEMS analyzer has higher span

and range settings than the previous CO CEMS analyzer. The previous CO analyzer was limited to a maximum

upper operating range of 16times the span. In this case, theNlAQMDapproved CO analyzer was calibrated to

a span of20 PPM and therefore could not read any value above the 2@Ppm range. The upgraded CO CEMS

analyzer row has two independent CO analyzetthat it can use to read both the low rangénormal operating

range at 10ppm) and thehigh range(operating range ofup to 2000 ppm). This higher span and range allowed

the new CO CEMS analyzer to more accurately measure startup emissions. This new CEMS data indicates a brief

15- to 20-minute period of high CO emissns above the previous upper range of the old CO analyzer, resulting in

CO mass emissions potentially exceeding the daily emissions limit of the current operating permit. SPA is

submitting this permit application to increase daily CO and quarterly emissits to account for these higher

startup emissions.

Additionally, SPA is proposinghew CO emission limitsfor all averaging periodsthat account for more frequent
turbine startups based on recent SMUD operating practices that integrate renewable energy resmes into the
SMUD energy mix. Renewable resources tend to be variable, and more frequent turbine starts are necessary to
account for this variability in renewable power supply These nore frequent startups would occur mostly as

warm and hotstartups with less than5 days and24 hours between fuel firing, respectively.

SPA Coger] Application to Increase Turbine CO Emissions
Trinity Consultants 2-1



3. EMISSION CALCULATIGN

3.1. EMISSION ESTIMATES

3.1.1. Regulated Pollutants

As discussed aboveSPAis proposingto increasethe daily and quarterly COemission limits contained in PTO
#21738 for the Combined Cycle Turbinend PTO #14071 for the Duct BurnerCO emissions during normal
(non-startup) operation will not change, and there are no changes proposed to the emission limits famy
criteria pollutants other than CO.The current maximum hourly, daily, quarterly, and annualCO emission limits
for the Turbine and Duct Burnerare included in PTO Conditions 9, 10, and 11 amtesentedbelow in Table3-1.

Table 3-1. Current COEmission Limits for the SPA Turbine and Du ct Burner

PTO CcoO CcoO COQtrl | COQtr2 CO Qtr3 CO Qtr4 CcoO

Numbers (Ib/hr) a (Ib/day) (Ib/qtr) (Ib/qtr) (Ib/qtr) (Ib/qtr) (Ib/yr)
21738 Turbine and

14071 Duct Burner 10.81 326.9 21,265 21,601 22,803 21,708 87,377

a. Hourly CO limit excludesstartups, shutdowns, and shorterm excursions as defined in the PTQOthe PTO currently does not
impose any limit on hourly CO emissions during startups.

The proposedworst-caseCO emission rate arepresentedin Table 3-2 and are based on theperating
assumptions listed below.

Maximum hourly COemissions during startup are 5% Ib/h r (used for modelinghourly CO impacts).
Maximum hourly CO emissionsit steady-state are 7.22 Ib/hr based on a new BACT level of 2.0 ppm at 15%
O (see discussionin Section 41.1).

Maximum daily CO emissions are based on twame-hour startups at 550 Ib/hr CO with 22 hours of normal
operation.

Maximum quarterly CO emissions are based @0 one-hour startups averaging 500 Ib/hr COand 360 hours
of normal operation per quarter.

Maximum annual CO emissions are the sum of the four quarterly emissions totals.

Note that this represents the worstcase CO emissions operating scenario; actual operating scenarios could
include everything from continuous operation for the entire quarter(with very low CO emissionsup to the
worst-case emissions scenario presenteid Table 3-2 below (multiple cold, warm, and hot starts resulting in
higher CO emissions)

Table 3-2. Proposed Worst -CaseCOEmissions for the SPA Turbine and Duct Burner

PTO CO CO COQtrl | COQtr2 CO Qtr3 CO Qtr4 Cco
Numbers (Ib/hr) (Ib/day) (Ib/qtr) (Ib/qtr) (Ib/qtr) (Ib/qtr) (Ib/yr)
21738 Turbineand | 7.22a
14071 Duct Burner | 5500 1,258.8 47,600 47,600 47,600 47,600 190,400

a. Steadystate COhourly limit excludesstartups, shutdowns, and short term excursions as defined in the PTO.
b. Startup COhourly limit based on worst-case startup emissions and used for modeling ambientHour impacts.

The proposedincreases in allowable CO emissionsill not result in any changes in the short-term or annual
toxic air contaminant (TAC)emissions

SPA Coger] Application to Increase Turbine CO Emissions
Trinity Consultants 3-1



4. REGULATORY ANALYSIS

The Facility is subject to federal and local air regulations. This section summarizes the air permitting
requirements and the key airquality regulations that apply to the proposed Roject at the SPA &cility.
Specifically,the applicability of New Source Performance Standards (NSPS), National Emission Standards for
Hazardous Air Pollutants (NESHAP), anfBMAQMDregulations are addressedThe gplicability of certain
general provisions is not detailed in this narrative summary.

4.1. SMAQMDREQUIREMENTS

4.1.1. Regulation 2 2Permits

4.1.1.1. Rule 201 2General Permit Requirements

Rule 201specifies that any owner/operator constructing, altering, replacing or operating any source that emits
or controls air pollutants must first obtain an Authority to Construct (ATC) from the District. ThisATC
application satisfies this requirement for theProject.

4.1.1.2. Rule 202 2New Source Review(NSR)Rule

The SMAQMD adopted Rule 202 to provide for preconstruction review of new or modified facilities, to
ensure that affected sources do not interfere with the attainment of ambient air quality standards. In
gereral, Rule 202 contains three separate elements as part of a New Source Review (NSR) analysis:

X Best Available Control Technology (BACT);
x Emission Offsets; and
x  Air Quality Impact Analysis.

In order to determine which of these NSRelements is applicable tcthe Project, we must first determine
(" (. f (‘)'f@‘”)'-‘-‘f—z‘.’.ﬂ:”(j f.T _S:t. TMAE¥.S¥"(‘_$:’:(‘).[T(A(..'f_(l.é “n f (‘).fEAII
o't f—<'*a0

SPAcs f Qef@E"'” s—f—c'ef”> o'—" 106 1" —NOKper the information pteserited in
Table 4-1.

Table 4-1. SMAQMD Major Stationary Source Applicability Determination (tpy)

Pollutant Major Source Threshold SPAPermit Limit Major Source?
voC 25 20.0 NO
NOx 25 (or 100 tpy as PMs precursor) 49.9 YES
SQ 100 3.7 NO
PMuo 100 22.5 NO
PM.s 100 22.5 NO
CO 100 43.7 NO
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For all poIIutantsexceptNO>é ™MS...S T o= "fe—Z— <o f OefE"" e—f—c'of"> o' —" 106 TF-1
increases”” ‘s f 0¢'f <" <. afecalcutated pusuant to Rule 202, Sections 225, 229, and 4bhsed on a
‘el frcete T 0Sce—""c. .. '‘—te_«fZ epatentiabtoemit(PTE)-Since SPA igroposing to change
|ts permitted emission limits only for CO, this will be the onlyincrease in emissiondor the non-major source
pollutants under Rule 202.

Per Rule 202, Section 22% @nodification dncludesthe following:

229  MODFICATION:Any physical change, change in methofloperation (including changen fuel), or
addition, which:

229.1 For an emissions unit would necessitate a chaimgg permit condition or resulin the
potential to emit being higher than the historic pential emissions adefined in Section 225

SinceSPAis proposing a change ipermit conditions to increase the daily and quarterly maximumPTEfor CQ
the proposed changewill be classified as a modificatiorfor CQ Specific NSRequirements are discussed in more
detail in the subsequent sections.

tte—c'efZZ>4 —Z73F trtd f..—<'e tty T3 cofe f Oef@E*” o't c...f—<'e0 fo "272'™e3

227  MAJOR MODIFICATIOMny physical change, change in method of operation (including change in
fuel), oraddition, to a stationary source classified as a major source for:

227.1VOC or NOx emissions, which result in an emission increase for the project as determined by
Section 411.5, which when aggregated with all other creditable increases and decreases in
emissions from the source is equal to or exceeding any of the following thresholds:

a. 25 tons per year of volatile organic compounds; or

b. 25 tons per year of nitrogen oxides.

S—ea 0fE"'” 't «hissigh-increases are determined by the calculatiomethod in Rule 202, Section
411.5:

The sum of the Potential to Emit for the project minus the Historic Actual Emissions, as defined in
Section 224.1, for the project. However, the potential to emit, instead of historic actual emissions,
can be used for eissions units if either of ta following conditions applies:
a. Actual emissions are at least 80% dfe potential to emit limit, or
b. The emissions unit was fully offset for any emissions increase during the 5 year
period prior to the date that the aplication is deemed complete.

SPAhas not had a permitted project at the site that required offsets in the last five years. Therefore, the next step

<o = .St..e MSHEt _FIT"tcoocee fF f— ZEfoe— ~v-a 7 —SUAQMDtstaft inrpet this<— Zcoc—
requirementtomean —S f— Of ...——fZ feceoc'eed f"F TH—F"ecoeft —St ofef ™Mf5 fo 0Sce—"
O <o—""¢. o——fZ eceocteed fUF TE et <o F..—<'e tty fo TZZ'™e "7 fEco—co%o

224.1Existing emissions units : Historic actualemissions for the existing emissions unit
averaged over the two year period immediately preceding the date of application for an Authority
to Construct.

a. If the last two years are unrepresentative of normal source operations as determined by
the Air Pollution Control Officer, then any two consecutive years of the last five years that
represent normal source operation may be used.
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Therefore, SPANust first compare the two-year (24-consecutive month) average actual emission rates for the

§ 0«fE'"0 'ntAdthe-SPA annual emission limitlf the total annual (12month average) emissiorrate is
less than 80% of the SPAf ee —fZ 't"e<— Z<oc—4 =St ""Ef..— e—e— —Sfe —of —Stef  fofZ
Tocoectood —* TH—F"ecet MSH_St” f Oof GECUMredt <" ¢...f—<‘'e0 Sfe

Appendix B includes the tweyear baseline emissions calculation. As noted in Appendix B, the twear period

ending March 2018 results in an average 12month baseline 0f57,368Ib/yr (28.7 tons/yr) NOx. We note that

the 24-month period prior to application includes the recordbreaking rainfall and snowpack in the region that

let —* f e<%oec< <...fe— <o..."ffet <o i+ Sahd‘ekiérnal. poiver. pulichiasésThis adomversely

lowered demand for SPA« 7% ...—"<...fZ "'t — ... —< Q1) arickspeing-(®2) dM2042This period also

Tetdt fZ< 7 ecfip"tfoco% t"' —%S— ™MSt"t ie —St"efZ %ofet"f—c's foof—o f—
hydroelectricity capacity. Therefore, this 2year time period is a conservatively low estimate of basile NOx

emissions.

Table4-2 compares these historic actual emissiolNOxvalues tothe potential to emit for the Facility for
comparison to the 80% threshold.

Table 4-2. SMAQMD Rule 202 80% of Potential to Emit Comparison

SPAPTE Permit Limit
(tpy)
49.9

Actual at Least
80% of PTE?

NO

Percent of Potential
to Emit

57.5%

SPAActual Emissions
Baseline (tpy)

28.7

Pollutant
NOx

SinceNOxemissions are less than 80% of the SPA Facility PRE— St e33— e—1’ <o —* . ‘o' f"F —St O0fece
<o L "tfetb . fZ...—Zf-%t > e—,="f..—<*% —S ffBwe potential fperrmited) Znissionsc‘es "7 ‘e
fot e frco%o —Sco T f7te. 1 — —81 OefE " ot c..focs8 tocesc's <o "tfet —
Table4-3 shows this comparison.

Table 4-3. SMAQMD Major Maodification Applicability Determination (tpy)

SPAActual SPAPotential Actual to Potential Major Modification Major
Pollutant Emissions to Emit Increase Threshold Modification?
NOx 28.7 49.9 21.2 25 NO

As indicated inTable 4-3, the Roject is nhot a major modification for NOxbecause the difference between the
historic actual emissions and theSPA Facility PTEs less than 25 tonsTherefore,the SPA Poject will not result
<o f Osf@E"'” «'T<«Tor.NPxandgince there are no proposed changes to thercent NOx emission limits,
the Project will not trigger BACT, offsets, air quality impact analysis, or public notification requirementr NOx

4.1.1.2.1 Best Available Control Technology (BACT)

Rule 202, Section 301 requires that an applicant apply BACT on a pollutant-pollutant basis to new or

modified emissions unitsfor each emissions change of iegulated air pollutant, if the change would result in an
emissionincrease calculaed pursuant to Section 411.1 of more than 550 Ib/day for CO and any increase of
VOCs, NOx, SOx, and BWM:s. In accordance withSection 411.1 historic daily potential emissionsmust be
comparedto future daily potential emissions. COsi the only pollutant for which changes are prposed to the
daily emissions limits, and the proposed change exceée 550 Ib/day. Therefore, the Roject triggers BACT for CO.
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Table 44 summarizes the BACT guidelines for CO emissions from combined cycle gabinhes in the Bay Aea

AQMD, San Joaquin Valley APCihd South Coast AQMD. The SMAQMD BACT Clearinghouse does not include a

determination for gas turbines.

Table 4-4. BACT Determinations for CO from Combined -Cycle Gas Turbines

Technologically Reference
District Source Description Achieved in Practice Feasible Date Number
. 6.0 ppmv @ 15% @ | 4.0 ppmv @ 15% @ T
SJVAPCD Gas Turbine50 MW, (oxidation catalyst or | (oxidation catalyst | 11/01/ 02 Guideline
with heat recovery 3.4.2
equal) or equal)
Combined CycleéGas | 4.0 ppmd@ 15% Q : Document
BAAQMD Turbine >40 MW (oxidation catalyst) Not determined 07/18/03 89.1.6
. 2.0 ppmvd @ 15% L
Combined Cyclé5as . A Application
SCAQMD Turbine, 328 MW Not listed Oz,. 1 hpur average | 01/30/04 386305
(oxidation catalyst)

All BACT determinations are for normakteady-state operation and do not include startup and shutdown
emissions. No references weréound specifically for startup and shutdown BACT determinations.

The SPAcombined-cycle gas turbinecurrently utilizes an oxidation catalyst andis limited to a maximum of :
hour for startup. SPA has conferred with is turbine vendor, Siemens, and has been informed ti&iemens does
not have an existing solution to improve ramp rate or decrease starting- <+ ~*” “Yoteie 'Zfe—
configuration. 6

Therefore, SPA proposes that its current configuration, startup time, and oxidation catalyst control meet BACT
during startup, and will accept the South Coast AQMD BACT determinationi20d ppmvd @ 15% ©,on al-hour
averagebasis, not including startup or shutdown.
Current CO emissions are limited to 10.81 Ib/hr, which is equivalent to 3.0 ppoat full load with the Duct
Burner firing and averaged over a dhour period, not including startup or shutdown. The revised CO mass
emission rateat 2.0 ppntis as follows:

2.0 ppm/ 1076 x 8710 dscf/MMBtu x 1610 MMBtu/hr x 28 Ib CO/mol x mol/385.3 dscf x 20.9/(20.915)

=7.22 Ib/hr CO

4.1.1.2.2 Emission Offsets

Section 302 ofRule 202requires an applicant shall provideemission offsets for a regulated air pollutant where
the potential to emit of thatpollutant calculated pursuant to Section 411.&xceeds the offset thresholds listed in
the rule. The quantity of offsets requirel is determined by rultiply ing the sum of all increases athe potential to
emit minus the Historic Potential Emissimns. As discussed previously, there will be no increase the quarterly
emission limits of any pollutants except CO as a result of the SH#oject. Section 302 lists the offset threshold
for CO at 49,500 Ib/quarter, and maximum quarterly CO emissions will be limited to 47,600 Ib/quarter per
Table 3-2 above.Therefore, theSPA &cility is not subject tooffset requirements.
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4.1.1.2.3 Ambient Air Quality Standards (AAQS)

Rule 202, Section 306 requires thaith no cag shall emissions from a new or modified stationary sourcprevent
or interfere with the attainment or maintenance of anyapplicable ambient air quality standard.

Normally this type of ambient air quality impact analysis is required only for a new major source or major
modification, and the proposedSPAProject is neither a new major source nor a major modificatiorHowever,
since emissions modeling wagerformed for the original SPA permit, SPAodeled the ambient impacts of the
new turbine startup CO emission rates

SPAperformed a significance analysis to determine if th€Oemissionsincreaseassociated with theProject
would result in a significant impact on tte air quality in the area surrounding the facility. The significance
analysis was conducteddr both averaging periods of COt-hr and 8-hr. The modeling analysis considered the
maximum potential emissions from the turbine during a startup event for the 4hr averaging period, and
considered two hours of maximum potential emissions from the turbine during a startup event along with six
hours of baseloadbperation and duct firing for the 8-hr averaging period. Modeled concentrations were
compared to the U.SEPA established Significant Impact Level(SILs), as shown in Table-8.

Table 4-5. Ambient A ir Quality Impacts

Averaging | Maximum Facility SIL State Standard | Federal Standard
Pollutant Period Impact (ug/m 3) (ug/m 3) (ug/m 3) (ug/m 3)
co 1-hour 57.5 2,000 23,000 40,000
8-hour 2.0 500 10,000 10,000

The detailed modeling outputs, operating scenarios, and air qualitdata used to assemble Table-8 are included
in Appendix C As shown in Table 45, the maximun ambient impactswere below the Slisfor both CO averaging
periods, so ncAAQS modeling was requiredConsequently, there are no new significant ambient air quality
impacts associated with tle proposedProject.

4.1.1.3. Rule 203 2Prevention of Significant Deterioration

Rule 203 incorporates the FederaPrevention of Significant Deterioration (PSD) Progna by reference
(40 CFR 52.21)The PSD program requires preonstruction review and permitting of new or modified
major stationary sources of air pollution to prevent significant deterioration of ambientir quality. PSD
applies to pollutants for which ambient concentrations do not exceed the corresponding National
Ambient Air Quality Standards (i.e., attainment pollutants)~or the proposed A Roject, the emitted
pollutants are NOx, SOx, CO, VOC, and®M s While the SMAQMD is classified as an attainment
area for NOx, SOx, CO, and BMhe SMAQMD is a nonattainment area with respect to the Pd&nd
ozone (VOC) National Ambient Air Quality Standard€onsequently, the PSD regulations do not apply
to VOC and Pl emissions from the Roject.

The federal PSD requirements apply on a pollutargpecific basis to any project that is a new major stationary
source or a major modification to an existing major stationary source (these terms are defined in tR&D
regulations at 40 CFR 52.21)SPA is not an existing major PSD source because its emissions are not permitted to
exceed 100tons per year for NOx SOx, PM, or CO. Thereafre, PSD does not apply to ther&ject.
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4.1.1.4. Rule 207 t Title V Federal Operating Pe rmit Program

SPAis an existing Title V facity with Permit No. TV2007-14-02B. The proposed SR Startup CO Bject
will require a significant modification to SPAie <«—Z1%  bkéause of the revisions to the CO
emissions and the new BACT determination.

In order to expedite the Title V @rmit modification process, SPAequests that the SMAQMD process this
application and Title V permit modification under the Enhanced New Sace Review process allowed pursuant
to Rule 202 (Sections 101 and 404)This pemit application package includes the SMAQMD application forms
necessary 6r this modification to the SPATItle V permit (see Appendix A)

4.1.1.5. Rule 217 2Public Notification Requirements for Permits

Rule 217, Section 11Motes that notification requirements shall not apply if the application is for any
new or modified emissions unit where the comhied potential to emit from the Roject would have an
increase in potential to emit less than the amounts listed below (and pwided that offsets are not
triggered).

Volatile organic compounds 5,000 pounds per quarter
Nitrogen oxides 5,000 pounds per quarter
Sulfur oxides 9,200 pounds per quarter
PMio 7,300 pounds per quarter
PM; s 10 tons per year

Carbon monoxde 49,500 pounds per quarter

There will not be an increase in potentiato emit from the Project exceeding the levels listed in Section
110, and offsets are not triggered by tle Project Therefore, the Roject is exempt fromthe Rule 217
public notice requirements. However, publication and public notification are required under Rule 207,
the Title V Federal Operating Permit Program.

In addition to the notification requirements of Rule 217, California Health and Safety Code Section
42301.6 requires thatan additional public notice be distributed whenever an Authority to Construct is
issued that would allow increased toxic air contaminant emissions within 1,000 feet of the outer
boundary of aschool site. However, the SPA Bject is not within 1,000 feet d the outer boundary of a
school site and does not result in an increase in toxic air contaminant emissions; therefore, notification
is not required under Section 42301.6.

4.1.2. Regulation 3 tFees

4.1.2.1. Rule 301 t Stationary Source Permit Fees

The SPApermit application is subject to the permit fees established bRule 301. The initial permitfee
was determined in accordance with SMAQMD Rule 301 based $actions 301 and 306.2 as follows:

301AUTHORITY TO CONSTRUCT FEfery applicant for an authoty to construct shall pay one half of
the estimated initial permit fee in Section 308 of this rule upon filing the application.

One half of the initial permit fee is $3,728Additionally, Section 313 requires $3,772 for each significant
Title V permit modification, and $1,012 for each Enhanced New Source\Rew permit. Therefore, a
check in the amount of$8,512for one turbine sourcepayable to the SMAQMD is included as part ofith
permit application package.The applicant understands that the SMAQMD mayarge additional fees
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based onthe actual review hours spent by District staff and for modification of the Title V Permit to
Operate.

4.1.3. Regulation 4 t Prohibitions

4.1.3.1. Rule 401 t Ringelmann Chart/Opacity

Rule 401 prohibits the emission of air contaminants that are darker than Ringelmann No. 1 or 20% opacity for
more than three minutes in a I-hour period. Water vapor is not included in an opacity determination. Thgas
fired SPA Tirbine will not create visible emissions in excess of the limits of this rule.

4.1.3.2. Rule 402 t Nuisance

This rule prohibits the discharge of air contaminants in quantities that cause injury, detriment, nuisance, or
annoyance to any considerable number of persons or to the public. The S@MD regulates new and modified

.‘—”___:t. en L] —.T:t” —s(. ”—Z:t ”) (.,Z:t.:t‘—(.%o {— e 0 o0 ..i...:t.— —(T:tz(.i
—foctefs t— L ted0 Tt t.. ket trrrd Stef %o—<TEZcote <ot Ztete— ™MEf_
F™ v £T<E™AG

Uett” -5t fo —'Fc..o 7oA otk T ET .m0 ™M—§ Fecoocts o "tfete

screeninglevel health risk assessmentSPAwas evaluated for health risk when it was originally permittedand
the Project will not result in an increase in TAC emissions above the levels evaluated in that original permit
application. Therefore, no further toxics review is required.

4.1.3.3. Rule 404 t Particulate Matter

Rule 404 prohibits emissions of particulate matter (PM) in excess of 0.1 gr/dsdfthe exhawst PM concentration
from the gas turbinehas been measured on multiple occasions during annual source tests and demonstrated
compliance with this requirement. The Project is not expected to change turbine PM emissiatoncentrations.
Therefore,the SPA Gas Turbingvill continue to comply with the Rule 404 PM emission limit.

4.1.3.4. Rule 406 t Specific Contaminants

Rule 406 prohibits emissions of combustion contaminants in excess of 0.1 gr/dscf @ 12%,C&3 noted above,
the exhaust PM concentration fronthe turbine has been measured on multiple occasions during annual source
tests and has demonstrated compliance with this requirement

Rule 406 also prohibits emissions of sulfur compounds in excess@®2% by volume, or 2,000 ppmvThe exhaust
SOxconcentration from the turbine is significantly less than 2,000 ppmv and has been measured during annual
source tests and demonstrated comliance with this requirement. The Project will not change turbine SOx
emission rates. Therefore,lte SPA Gas Turbingvill comply with the Rule 406 PM and sulfur compound emission
limits.

4.1.3.5. Rule 413 t Stationary Gas Turbines

Rule 413 prohibits NOx emissions in excess of 9 ppmv @ 15%lased on a 18min average, with exceptions for
excursions, from gaseous fudiired turbines with a maximum electrical output rating of 10 MW or greater
operating 877 hours or more per year. Rule 413iapplicable to the SPA turbine, which has maximum

electrical output rating of 159 MW and operates up to 8760 hours/year. At apermitted NOx concentration of

3 ppmv @ 15% Qaveraged over Zhours, the SPAGasTurbine complieswith the Rule 413 NOXx limit
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4.1.4. Regulation 8 t Standards of Performance for New Stationary Sources (NSPS)

Rule 801 incorporates, by reference, the federal Standards of Performance for New Stationary Sources (NSPS)
NSPS applies to certain types of equipment that are newly constructed, modified, or oestructed after

specified applicability dates. Only the NSPS subparts that mbg potentially applicable to the SPA Gas Turbine
are addressed in this section.

4.1.4.1. 40 CFR 60 Subpart At General Provisions

All affected sources are subject to the general provimis of NSPS Subpart A unless specifically excluded by the
source-specific NSPS. Subpart A requires initial notification and performance testing, recordkeeping,
monitoring; provides reference methods; and mandates general control device requirements for aliher
subparts as applicable. S®Rwill continue to meet all applicable requirements of the general provisions outlined
in 40 CFR 60 Subpart A.

4.1.4.2. 40 CFR Part 60 Subpart GGt NSPS for Stationary Gas Turbines

NSPS GGtandards of Performance for Stationafgas Turbinesapplies to stationary gas turbines with a heat

input at peak load equal to or greater than 10.7 gigajoules (10 MMBtu) per hour, based on the lower heating

value of the fuel fired. Based on the construction date (prEebruary 2005) and the heainput at peak loads, the
combustion turbine at SPA isubject to NSPS Subpart GG. Thé RE £ ... — <o ¢'— f 0T ¢...f—¢'o0 —et 1"
because it does not result in an increase in hourly emissions of a regulated NSPS pollutant per 40 CFR 6B,

will contin ue to comply with all applicable NSPS Subpart GG requirements as outlined in the current Title V

permit.

4.1.4.3. 40 CFR Part 60 Subpart TTTT t Standards of Performance for Greenhouse Gas
Emissions for Electric Generating Units

NSPS TTTTS$tandards of Performanceof Greenhouse Gas Emissions for Electric Generating [Umifslies to
electric generating units that commenced construction after January 8, 201dnd/or commenced modification

or reconstruction after June 18, 2014. Theombustion turbine at SA wasconstructed prior to January 8, 204,
and hasnot undergone any NSPS modification or reconstruction since the original installation. As such, NSPS
Subpart TTTT does not aply to the existing unit at SPA

4.1.5. California Environmental Quality Act (CEQA)

Under Rule 202 Section 307, the Air Pollution Control Officer shall deny an Authority to Construct or Permit to
Operate if the Air PollutionControl Officer finds that the Foject that is the subject of an applicattn would not
comply with CEQABecauseSPAunderwent review/approval by the CEC as an Application fdCertification
(AFC), and the Boject will require amendment to this AFC, we expect thahe Project will require CEC review.
Therefore,the SMAQMD wilbe required to issue either a preliminary or a finabetermination of compliance
(PDOC/FDOC) prior to issuing the final Authority to Construct permit for the Project.

SPA Coger] Application to Increase Turbine CO Emissions
Trinity Consultants 4-8



APPENDIX ASMAQMDAPPLICATION FORMS
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APPENDIX BBASELINEEMISSION DATA
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Average Data

Plant: SPA Coagen IlI
Interval: 1 Month
Report Period: 11/01/2012 00:00 Through

Time Online Criteria: 1 minute(s)
Source UNIT1
NOXLBS60
Parameter (Ib)

02/01/13 00:00 4,255.38

03/01/13 00:00 3,655.59

04/01/13 00:00 7,340.97

05/01/13 00:00 1,009.67

06/01/13 00:00 3,167.74]

07/01/13 00:00 6,539.57

08/01/13 00:00 7,002.41

09/01/13 00:00 6,315.40

10/01/13 00:00 4,446.88

11/01/13 00:00 7,501.62

12/01/13 00:00 8,064.34]

01/01/14 00:00 0.00

02/01/14 00:00 0.00

03/01/14 00:00 0.00

04/01/14 00:00 146.93

05/01/14 00:00 587.60

06/01/14 00:00 2,011.59

07/01/14 00:00 5,519.94]

08/01/14 00:00 7,275.37

09/01/14 00:00 6,509.19

10/01/14 00:00 5,328.30 NOX NOX
11/01/14 00:00 6,711.98 2 year avg |2 year avg
12/01/14 00:00 6,865.76 Ibs tons
01/01/15 00:00 7,338.64] 53,797 26.9
02/01/15 00:00 4,277.09 53,808 26.9
03/01/15 00:00 3,776.35 53,869 26.9
04/01/15 00:00 6,844.50 53,620 26.8
05/01/15 00:00 6,821.01 56,526 28.3
06/01/15 00:00 6,738.30 58,311 29.2
07/01/15 00:00 6,771.46 58,427 29.2
08/01/15 00:00 6,824.84] 58,339 29.2
09/01/15 00:00 6,742.91 58,552 29.3
10/01/15 00:00 4,290.38 58,474 29.2
11/01/15 00:00 7,154.60 58,301 29.2
12/01/15 00:00 7,543.32 58,040 29.0
01/01/16 00:00 8,061.93 62,071 31.0
02/01/16 00:00 4,239.91 64,191 321
03/01/16 00:00 288.72 64,335 32.2
04/01/16 00:00 4,885.95 66,705 33.4
05/01/16 00:00 4,523.61 68,673 34.3
06/01/16 00:00 4,583.02 69,959 35.0
07/01/16 00:00 6,147.16 70,272 35.1
08/01/16 00:00 7,395.89 70,332 35.2
09/01/16 00:00 7,024.59 70,590 35.3
10/01/16 00:00 7,636.12 71,744 35.9
11/01/16 00:00 5,045.80 70,911 355
12/01/16 00:00 7,721.94] 71,339 35.7
01/01/17 00:00 5,725.45 70,532 35.3
02/01/17 00:00 1,958.91 69,373 34.7
03/01/17 00:00 1,354.88 68,163 34.1
04/01/17 00:00 2,888.01 66,184 33.1
05/01/17 00:00 1,377.97 63,463 31.7
06/01/17 00:00 2,327.15 61,257 30.6
07/01/17 00:00 5,368.07 60,556 30.3
08/01/17 00:00 5,105.35 59,696 29.8
09/01/17 00:00 4,891.92 58,770 29.4
10/01/17 00:00 5,594.53 59,422 29.7
11/01/17 00:00 3,676.62 57,683 28.8
12/01/17 00:00 5,409.20 56,616 28.3
01/01/18 00:00 6,232.60 55,702 27.9
02/01/18 00:00 4,321.58 55,743 27.9
3/1/2018 00:00 3,539.85 57,368 28.7
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MODELING METHODOLOGY

The air dispersion modeling analysis used for this project was conducted in a manner that conforms to the
applicable guidance and requirements of the dispersion modeling as provided by the U.S. Environmental
Protection Agency (EPA) in it$Guideline on AiQuality ModelqGuideline) 1

Model Selection and Pollutants U nder Review

The modeling analysis addresses the impacts of CO emissions compared to the Significant Impact Level (SIL) for
both the 1-hr and 8-hr averaging standards based on expected emissiora feach averaging period. Modeling at
the SPA Cogeneration facility was conducted using the American Meteorological Society/ EPA Regulatory Model,
AERMOD (Versior16216). AERMOD is the default model feevaluating impacts attributable to industrial

facilities in the nearfield (i.e., source receptor distances of less than 50 km), and is the recommended model in
the Guideline.

The AERMOD modeling system is composed of the following three modules:

AERMAP- The terrain preprocessor;
AERMET The meteorologcal preprocessor; and
AERMOD The control module and modeling processor.

AERMARP is the terrain preprocessor that is used to import terrain elevations for selected model objects and
generate the receptor hill height scale data that are used by AERMODitive advanced terrain processing
algorithms. National Elevation Dataset (NED) at 1/4&rc second resolution will be used to interpolate surveyed
elevations for userspecified receptor grids as well as the critical hill heights as required for terrain prossing
in AERMOD.

AERMET generates a surface file and a vertical profile file to pass meteorological observations and turbulence
parameters to AERMOD. AERMHfieteorological data are refined for a particular analysis based on the choice of
micrometeorological parameters that are linked to the land use and land cover (LULC) around the particular
facility and/or meteorological site.

The Guidelinealso requiresthe evaluation of the potential for physical structures to affect the dispersion of
emissions from point sources. The exhaust from point sources that are located within specified distances of
n—<ZTco%oe of> & e— ET..— =" Of1" T>efec.rceraindrietedolobicd edMditiods) This T T
determination is made by comparing actual stack height to the GEP stack height. The modeled emission unit and
associated stack at SPA will be evaluated in terms of its proximity to nearby structures. The locati@msl
dimensions of the buildings that are used in the modeling analysis are provided in this modeling report.

The SPA Cogeneration turbine stack was assumed to be subject to the effects of downwash according a
comparison between actual and GEP stack heiglwhich is defined by the formula below.

Hgep=H + 15L

1 Code of Federal Regulation, Title 40 Protection of Environment, Part 51, Appendix W Guideline on Air Quality Models
Appendix A.1 AMS/EPA Regulatory Model (AERMOD).
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Where,

HGep = EPA formula height,
H = structure height, and
L = lesser dimension of the structure (height or maximum projected width).

This equation is limited to stacks located within 5L of a strcture. Stacks located at a distance greater than 5L
are not subject to wake effects of the structure.

Direction-specific equivalent building dimensionsare calculated using the BREEZE®AERMOD software
developed by Trinity and used as input to the AERMOMDodel to simulate impacts of downwash. This software
incorporates the algorithms of the EPAsanctioned Building Profile Input Program (BPIFPRIME). Using the
building coordinates and dimensions, a GEP analysis of the stack in relation to each buildingdach of the 36
wind directions was performed to evaluate which building heights and dimensions have the greatest influence in
terms of building downwash (enhanced dispersion) on the dispersion of the turbine stack. The complete results
of the GEP analysiand building downwash input and output files are included in the electronic modeling files.

Modeled Emission Rates and Limits

SPA Cogeneration performed a significance analysis to determine if the CO emissions increase associated with
the project resultedin a significant impact on the air quality in the area surrounding the facility. The significance
analysis was conducted for both averaging periods of COht and 8-hr. Modeled concentrations were compared
to the EPAestablished Significant Impact Leels (SILs), as shown in Table Q.

Table C-4. Significant Impact Levels

Pollutant Averaging Period SIL (ug/m 3)
co 8- hour 500 pg/m3
1-hour 2,000 pg/ms

The preliminary impact analysis considered the maximum potential emissionfsom the turbine during a startup
evernt for the 1-hr averaging periodand considered two hours of maximum potential emissions from the turbine
during a startup event along with six hours of baseload and duct firing for 8h8-hr averaging period. Table €
summarizes the thr and 8-hr averaging period emissions.

Table C-5. Modeled Emission Rates

Scenario Averaging Period Emissions (g/s)
Max Startup and Baseload + Duct Firing 8- hour 69.30
Max Startup 1-hour 18.01

As discussed under Results below, the modeled impacts were below the SIL for both CO averaging periods, so no
National Ambient Air Quality StandarddNAAQS) modeling was required. The characterization of the facility and
the modeled stack is discussed belo.

Source Characterization and Facility Layout

The turbine stack was modeled as a point source with the parameters listed belowTable G3. All coordinates
provided in this section are represented by Universal Transverse Mercator (UTM), 1983 North Ameaic Datum
(NADB83) coordinates, located in UTM Grid Zone 10S.
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Table C-6. Turbine Stack Parameters

Stack Stack Stack
Averaging Elevation | Height | Diameter Velocity
Model ID Period X (m) Y (m) (m) (ft) (ft) (m/s)
TURB8HR 8- hour 100 17 97.22
633,087.1 | 4,263,610.4 7.1
TURB1HR 1-hour 100 17 185.29

Figure C-1. SPA Cogeneration as Appearingin AERMOD

A view of the facility as it appearsn AERMOD is provided in Figure-C. Georeferenced satellite imagery was
included to reference the model objects against the local imagery.

Note:

Dark blue shapes represent the buildings includeéh the modeling demonstration
Light blue/aqua point represents theturbine stack.
Purple line surrounding the facility represerts the facility fenceline.
Yellow dots represent the discrete receptors icluded in the modeling exercise

SPA Coger] Application to Increase CO Emissions
Trinity Consultants

c4




Figure G2 depicts a zoomedn view of the modeled buildings along with labels showing their model IDs.
Specific building coordinates are proided in an attachment to thisappendix.

Figure C-2. Modeled Building Labels

Buildings 5JFL001 and 5JFLOO5 represent different tiers of BLD_AdBLD 3, respectively. Figure-@ depicts a
3D representation of the buildings and the stack, showing the tiers of these buildings as they appear in AERMOD.
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Figure C-3. Three-Dimensional Representation of the Facility in AERMOD

Receptor Grids and Terrain Ele vations

In an effort to assure maximum modeled impacts were captured by the modeling demonstration, a receptor grid
extending 2.5km was used. The receptor grids used for this modeling analysis are listed below.

Fence Line ReceptorsFence line receptorsarranged along the fence line boundary at 2@neter intervals.
100-meter Cartesian Grid:A grid arranged around the facility at a 108meter spacing extending 1 km from
the property boundary.

250-meter Cartesian Grid:A grid arranged around the facility & a 250-meter spacing extending from 1 km
to 2.5 km from the property boundary, exclusive of the receptors in the 10fheter grid.

500-meter Cartesian Grid: A grid arranged around the facility at a 56@eter spacing extending from 2.5 km
to 5 km from the property boundary, exclusive of the receptors in the 256neter grid.

1,000-meter Cartesian Grid: A grid arranged around the facility at a 1,00@eter spacing extending from

5 km to 10 km from the property boundary, exclusive of the receptors in the 500 met grid.

As discussed under Results, the isopleths of expected CO concentrations are decreasing from the point of
maximum impact, indicating an extended receptor grid is not required. A table summarizing the coordinates,
elevations, and hill height scale$or fenced property boundary receptors and discrete offsite receptors is
provided as an attachment to thisappendix.

Elevations for receptors, and base elevations for sources and structures, required by AERMOD were determined
using the AERMAP terrain prprocessor (version 11103). Terrain elevations from the USGS 1/3 asecond NED
data were used for the AERMAP processing of receptors and sources.
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algorithm to properly determine the impact of each source at each receptor. AERMOD computes the impact at a
receptor as a weighted interpolation between horizontal (plume goes around a terrain feature) and terrain
following states (plume goes over a terraindature) using a critical dividing streamline approach. This scheme
assumes that part of the plume mass will have enough energy to ascend and traverse over a terrain feature and
the remainder will impinge and traverse around a terrain feature under certainmeteorological conditions. The
hill height scale is computed by the AERMAP terrain prerocessor for each receptor as a measure of the one
terrain feature in the modeling domain that would have the greatest effect on plume behavior at that receptor.
The hill height scale does not represent the critical dividing streamline height itself, but supplies the
computational algorithms with an indication of the relative relief within the modeling domain for the
determination of the critical dividing streamline height for each hour of meteorological data.

Meteorological Data and Surface Characteristics

Site-specific dispersion models require a sequential hourly record of dispersion meteorology representative of
the regions within which the source is located. Th€alifornia Air Resources Board (CARB) provides pre
processed Meteorological Datafor a five-year range (2009 2013) for use in the air dispersion modeling
exercise. The surface readings are from the Sacramento Executive airport in Sacramento, Californzhtae
upper air readings are from the Oakland International Airport in Oakland, California.

The anemometer base elevation for the Sacramento Executive Airport is 4.6 meters as confirmed by the CARB
Meteorological Files website.

RESULTS

Table G4 summarizes the thr and 8-hr highest maximum modeled impacts for the five highest receptors, as
compared to the CO SILs. Figures4£and G5 show isopleths of the modeled concentrations for the-8r and 1-

hr averaging periods, respectively. As shown in the tabknd figures, the SPA Cogeneration facility does not
significantly impact the ambient air surrounding the facility for the hr or 8-hr CO NAAQS, as all of the modeled
impacts are far kelow the SIL for each standard.

Table C-4. SPA Cogeneration Turbine COModeling Results

Averaging Receptor Maximum SIL
Pollutant Period Impact Rank Impact ( B/m 3) X (m) Y (m) (ug/m 3)
1 2.01 632,320.1 | 4,264,523
2 2.00 632,220.1 | 4,264,623
8- hour 3 1.97 632,320.1 | 4,264,623 pg?rg3
4 1.97 632,420.1 | 4,264,423
5 1.95 632,020.1 | 4,264,873
co 1 57.48 632,620.1 | 4,264,123
2 56.06 632,620.1 | 4,264,223
1-hour 3 54.39 632,520.1 | 4,264,223 Eg(/)r(r)103
4 53.81 632,720.1 | 4,264,123
5 52.68 633,520.1 | 4,262,923

2 https://www.arb.ca.gov/toxics/harp/metfiles2.htm
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Figure C-4. SPACogeneration 8 -hr CO Modeling Isopleths

Figure C-5. SPA Cogeneration :hr CO Modeling Isopleths
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