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Marsh Landing LLC

Marsh Landing Generating Station
3201-C Wilbur Avenue

P.O. Box 1687

n rc Antioch, CA 94509
-

October 10, 2018

Keith Winstead,

Planner Ill/Project Manager

California Energy Commission

Siting, Transmission and Environmental Protection Division
1516 Ninth Street, MS 15

Sacramento, CA 95814-5512

Subject: Marsh Landing Generating Station (08-AFC-3C)
Petition to Amend - Black Start Capability Enhancement
Response to Data Requests 1-6

Dear Mr. Winstead:

Marsh Landing LLC’s {“Marsh Landing”) provides herein responses to California Energy
Commissions six Air Quality data requests in response Marsh Landing’s Petition to Amend to
incorporate black start capability on combustion turbine generator Units 3 and 4. The
respective data requests and Marsh Landing’s responses foliow. Where applicable,
attachments that correspond to the respective data requests are included. We look forward to
the CEC’s review and comments/questions. Please contact me a i
at (760} 707-6833 if you have questions.

Sincerely,
On Behalf of Marsh Landing LLC

George L. Piantka, PE
Senior Director, Environmental

cc: Gerry Bemis, CEC
Tao Jiang, CEC
Matt Layton, CEC
Xuna Cai, BAAQMD
Pamela Luong, BAAQMD



Marsh Landing Generating Station (08-AFC-3C) Responses to Data Requests I - 6

Petition to Amend Air Quality
Technical Area: Air Quality
Author: Tao Jiang

AIR QUALITY APPLICATION TO THE AIR DISTRICT
BACKGROUND

The proposed modification would require review by the Bay Area Air Quality Management
District (District). An application for minor permit revision has been submitted to the District.
Staff needs copies of all correspondence between the petitioner and the District in a timely
manner in order to stay up to date on any issues that arise prior to completion of the staff's
analysis of this petition.

DATA REQUEST

1. Please provide copies of all substantive District correspondence regarding the
application to the District, including application supplements and e-mails, within
one week of submittal or receipt. This request is in effect until the final
Commission Decision has been docketed.

RESPONSE

All substantive District correspondence regarding the application to the District through the date
of this response have been provided to the CEC assigned project manager (updated on October
5, 2018) and moving forward, future application supplements and emails will be provided within
one week of submittal to the District until the final Commission Decision has been docketed.

EMISSION CALCULATIONS AND IMPACTS DURING CONSTRUCTION
BACKGROUND

The petition states on page 13 that calculations of emissions during construction are provided in
Appendix D. However, staff cannot find the construction emissions calculations in Appendix D.
In addition, the construction impacts were not modeled.

DATA REQUESTS

2. Please provide spreadsheet of construction emissions calculations with the
embedded calculations live and intact.

RESPONSE

Please find enclosed with this submittal the construction emissions calculations spreadsheet.
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3. Please provide air quality modeling during the construction phase or justify not
including them by comparing to the original facility’s construction phase impacts.

RESPONSE

Supplemental air quality modeling during construction phase has not been provided for this
petition to amend (PTA), as the construction phase will be significantly less than the original
facility's construction. The construction phase will be limited to an approximate 10-month period
from the notice to proceed to the contractors to the commercial online date at which black start
services would be available. Construction activities are anticipated to take 5-6 months during
this period 10-month period and will entailed significantly less equipment, labor, vehicles miles
traveled, ground disturbance, and onsite fabrication as compared to the construction of Marsh
Landing Generating Station (MLGS). Construction activities for MLGS were conducted over a
27-month period. Construction related emissions for MLGS are summarized in Table 9 of the
CEC'’s June 2010 Revised Staff Assessment.

Currently we anticipate a commercial online date to be November 1, 2019. Construction
activities will be limited to a small area east of Unit 4 where the pre-fabricated battery energy
storage system (BESS) to be located in container would be installed, as illustrated in the
applicant's March 2018 PTA. Construction will include installation of the electrical
interconnections and logic controls between the battery and Units 3 and 4 and the control room.

EMISSION CALCULATIONS AND IMPACTS DURING BLACK START SYSTEM
COMMISSIONG AND READINESS TESTING

BACKGROUND

The petition provides the emissions calculations during the black start system commissioning
and testing in Appendix D. However, the air quality impacts during the commissioning and
readiness testing were not modeled.

DATA REQUESTS

4. Please provide the spreadsheet versions of emissions calculations in Appendix D
with the embedded calculations live and intact.

RESPONSE

Please find enclosed with this submittal the emissions calculations spreadsheets, including
emissions calculations during the black start system commissioning and readiness testing, from
the March 2018 air permit application and from updated assumptions discussed with BAAQMD
and CEC during September and October 2018. Emissions for an assumed 48-hour black start
event are included in the attached spreadsheets and are based on worst case emission factors.
The same worst case emission factors have been used for the emissions calculations used for
the commissioning and readiness test periods. These calculations have been provided to the
District as well, with the most up-to-date versions provided on October 3, 2018. A copy of that
communication to the District has been provided to the CEC in response to AQ Data Request
#1 above. Note that the applicant revised the estimated durations of commissioning (40 hours,
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down from 94 hours) and readiness testing (5 hours, down from 16 hours). These revised
emissions estimates were presented to the District and CEC in a joint agency conference call on
September 5, 2018. The cumulative turbine operating hours for Units 3 and 4 during the 40-
hour commissioning period are estimated to be 63 hours. The cumulative turbine operating
hours for Units 3 and 4 during the 5-hour readiness testing period are 8 hours. The applicant
also provided a memo to BAAQMD to better clarify the operating assumptions made for the
commissioning and readiness periods (see attached September 21, 2018 memo).

5. Please provide exhaust stack parameters (including temperature, air pollutant
emissions, and vertical velocity) over the black start combustion turbine operating
range during commissioning and readiness testing, including periods when
operating at emissions levels that exceed the minimum emissions compliance
load (MECL).

RESPONSE

Exhaust stack parameters over the black start combustion turbine operating range during
commissioning, readiness testing and potential black start events are provided as an
attachment herein and have been provided to BAAQMD, as documented in response to AQ
Data Request #1 above.

6. Please provide facility air quality modeling during the commissioning and annual
readiness testing of black start system. Compare ground level incremental
impacts for minimum combustion turbine load and normal operation combustion
turbine loads against applicable ambient air quality standards.

RESPONSE

The applicant has not provided air quality modeling during the commissioning and annual
readiness testing. The applicant has compared the duration of the one-time black start
commissioning period to the original commissioning assumptions for MLGS, which included full
speed no load and partial and full load operations. The original black start commissioning period
was estimated to be 93 hours (in the March 2018 BAAQMD air application and CEC PTA) and
was subsequently reduced to 40 hours (5 hours of commissioning per day over a 2-week
period) of which 63 cumulative turbine operating hours for Units 3 and 4 combined have been
calculated. Refer to the September 21, 2018 memo referenced in Response 4, above, that
describes in detail the commissioning period. The applicant notes that the daily and hourly
emission estimates during black start commissioning have not changed from the original air
permit application for the 93-hour commissioning period vs. the revised 40-hour commissioning
period during which 63 cumulative turbine hours have been calculated; just the total emissions
have been reduced with the reduced duration of black start commissioning. Nonetheless,
criteria pollutant emissions for Units 3 and 4 would be less than that estimated for the original
commissioning of MLGS where an estimated 232 hours of commissioning operations per
turbine had been permitted. See Table 10 of CEC's Revised Staff Assessment for the
respective daily and hourly pollutant estimates. Looking at the daily CO, POC, and NOx values,
approximately 33,992 pounds, 2,008 pounds, and 3,063 pounds per day per turbine (~68,000
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Ibs/day, ~4000 Ibs/day, and ~6,100 Ibs/day for two turbines), respectfully were estimated during
the MLGS commissioning. Criteria pollutant levels for black start commissioning for combined
Units 3 and 4 were estimated to be 20,697 Ibs/day CO, 8 Ibs/day POC, and 662 Ibs/day NOx,
respectively. The hourly criteria pollutant emissions would be comparable or less for black start
commissioning as compared to the original MLGS commissioning estimates: original MLGS —
2,405 Ibs/hour CO, 145 Ibs/hour POC, and 188 Ibs/hour NOx vs. black start MLGS — 2,587
Ibs/hour CO, 1 Ib/hour POC, and 83 Ibs/hour NOx. Given that the hourly and daily emissions for
black start commissioning would be less or comparable than that of the original MLGS
commissioning, It is the applicant’s position that modeling black start commissioning for criteria
pollutant is not necessary. BAAQMD is conducting a Health Risk Assessment for
commissioning which will include toxic air contaminant modeling. It is the applicant's
recommendation that the CEC and BAAQMD coordinate the review of the HRA modeling to
assess whether any other agency conducted pollutant modeling would be necessary. Based on
the analysis and conclusions in the CEC’s Revised Staff Assessment and subsequent license
for MLGS, BAAQMD'’s Final Determination of Compliance, and air permit application and PTA
for the black start project, we believe the CEC has adequate information from which to complete
its evaluation of the air quality and public health related impacts due to the Black Start
Capability Enhancement project and conclude that the project would not cause significant
impacts that would not otherwise be mitigated by the approved license and air permit conditions
and those proposed revisions to the respective license and air permit conditions from this
project.
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Data Request #2
Construction Emissions Calculations
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Data Request #4
Emissions Calculations Spreadsheets
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Data Request #5
Exhaust Stack Parameters


















Estimated Pieces of Construction Equipment and Schedules Maximum
. 2019 Yearly |y ponthly |, Anova!
Equipment % Use | HP Fuel April| May | June | July | Aug] Sept Total Weighted HP Weighted HP
[On-Road/Ofi-Road
Dump Truck 30% 350|Dsl 3 3 6 31,354 62,708
Concrete Pumper 15%, 350|Dsl 1 1 5,226 5,226
Concrete Truck 15% 350|Dsl 5 5 26,128 26,128
Pickup Trucks 18%) 325|Gas 4 4 4 4 4 4 24 23,292 139,750
Water truck 12%) 350|Dsl 1 1 1 1 4 4,181 16,722
Vacuum truck 18%| _ 350|Dsl 1 1 3 6,271 13,813
Off-Road
Excavator 30% 250| Dsl 1 1 2 7,465 14,931
Backhoe 30% 80| Dsl 1 1 2 2,389 4,778
Flatbed-mounted Utility Crane 30% 300|Dsl 1 1 2 8,958 17,917
Portable Generator and Welding Equipment 30%| 25|Dsl 1 1 1 3 747 2,240
Trencher/ditch witch 24% 250{Dsl 1 1 1 3 5,972 17,917
Soil compactor 30% 15|Gas 1 1 2 448 896
Pile driver 30% 500|Dsl 1 1 14,931 14,931
Forklift 30% 40|Gas 1 1 1 1 4 1,194 4,778
Totals 138,556 347,733




o N e PPz 50 voc Maoximum Monthly | Annual Weighted
Year Weighted HP HP
Construction E 2008 478,750 2,445,000
2008 Monthly Emissions (tons) |11.23 3.69 0.16 0.15 00043 |0.69 2019 138,556 347,733
2019 Month Emisstons (tons)  [3.25 1.07 0.05 0.04 0.0012  |0.20 “a change ~71.96% -85.78%
2008 Yearly Emissions (tons)  |85.02 28.7 1.25 1.14 0.034 533 2019 fraction of 2008 HP 0.289411082 0.142163793
2019 Ycar Emissions (tons) 12.09 4.08 0.18 0.16 0.00 0.76

Fugitive Dust

2008 Yearly Emissions (tons) [0 [e I 1.7 fo.35 fo Jo
2019 Yearly Emissions (tons) |0 [o o3¢ ooz o Jo
Notes:

To calculate Fugitive Dust 2008 PM 10 Emissions:
10 [hr/day] * 22 [day/month] * E2 {month/year| * 5.83 [acres] * 1.3 [tb/hour-acre] * {1 - 0.8323)/
2000 [Ibs/ton] = 1.7 tons PM10

To calculate Fugitive Dust 2019 PM 10 Emissions:
16 [hr/day] * 22 [day/month] * 6 [month/year] * 10%/25%* 5.83 [acres] * 1.3 (Ib/hour-nere] * (1 -
0.8323)/ 2000 [Ibs/ton| = 0.34 tons PM10

2008 Fupitive Dust PM2.5 Emissions were provided (0.35 tons in 2008). 2019 Fugitive Dust
PM2.3 Emissions were calculated by divinp, 2008 emissiens by 2 to account for the duration of
canstruction, and multiplying by 10%/25% to account for the ratio of land being disturbed.

Fugitive Dust Data provided in Appendix J3:

Emission factor 1.30 Ib/hr-acre

Hours per day 10.00 hr/day

Days per monlh 22,00 days/month

Months per year 12.00 months/ycar

Total acreage disturbed 23 acres

Percent disturbed at any one time 23 %
Average acreage 5.83 acre

Unitigated PM 10 enzissions 10.00 tons/year
Unmitigated PM2.5 emissions 2.08 tons/year
Mitigation factor B3.23 percemt

Mitigated PM 10 emissions 1.68 tonsfyear
Mitigated PM2.5 emissions 0,35 tonsfycar
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Emissions Summary

Worst Case Emission Rates from Modeling (Siemens Conc. Curves)

Converted to tons/year using Annual Hours

Parameter Permit Limit BS Commissioning BS Readiness Testing | BS Commissionin BS Readiness Testing |
Daily POC (as CH,) 4,016.00 3,543.00 3,543.00 6.89 1.18
Daily PM,, 470.00 132.36 132.36 0.258 0.044
Daily SOx (as SO,) 298.00 90.42 90.42 0.18 0.03
Hourly NOx (as NO,) 376.00 174.61 174.61
Daily NOx (as NO,) 6,126.00 4,190.57 4,190.57
Yearly NOx (as NO2) (tons) 78.57 8.15 1.40 8.15 1.40
Hourly CO 4,810.00 2,141.62 2,141.62
Daily CO 67,844.00 51,398.93 51,398.93
Yearly CO (tons) 138.58 100.00 17.13 100.00 17.13
Annual Hours 7,008.00 93.39 16.00 93.39 16.00

Notes:

a. Condition 9 (commissioning) of ATC August 31, 2010 (2 units).

b. Commissioning is anticipated to be performed one unit at a time.

¢. Commissioning hours are set at 93.4 combined for Units 3 and 4 to keep
CO emissions below the major modification PSD threshold (100 TPY).

d. Commissioning will occur during the first year; additional readiness testing
during that year will not be required. Black start readiness testing is
anticipated to begin the following year at the earliest, depending on
operational and contractual requirements.

Page 1 of 1



*Emission Calculation Constants

Constants

Equations:

Standard Temperature (°F) ST 70
Standard Pressure (psia) SP 14.7
Molar Volume (dscf/Ibmol) MV 386.8
Ambient Oxygen Concentration (%) 02 20.95
Oxygen Concentration of Permit Standard (%) 02 15.00%
Dry Flue Gas Factor (dscf/MM Btu) Fd 8743
Natural Gas Higher Heatingﬁue (Btu/dscf) HHV 1020
Molecular Weights (Ib/Ibmol)
Pollutant As Mw
NOx NO2 46.01
Cco cO 28.01
POC CH4 16.04
SOx 502 64.07
| Oxidation Catalyst | effe | 45% |

Acronyms:

FSNL: Full Speed, No Load
MECL: Minimum Emissions-Compliant Load

®Final Determination of Compliance, Appendix A (August 2010)

Euncontrotted = Fin X E

Where:
E = pollutant emission factor (Ib/MMBtu)
Fn = fuel input (MMBtu/hr)

Econtrotied = Euncontrottea X (1-€ff)

Where:
Euncontrolied = Uncontrolled emissions (Ibs)

eff = oxidation catalyst efficiency (%)

(Cd B (W ) - (Fa HiHe) _(20.9% — 0.0%)
(MV I%st[ ) (20.9% - 0,,%)

Where:
C4 = pollutant concentration, dry basis (ppm)

MW = molar weight of pollutant (Ib/Ibmol)
MV = molar volume of pollutant (dscf/Ibmol)
F4 = dry flue gas factor (dscf/MM Btu)

0,4 = oxygen concentration of permit standard, dry basis (%)

Worst case short-term emission factor for SOx as SO2 assumes 1 gr/100 scf in fuel gas:

bSO, _(1grainS 1lb 1scf 10° Btu 64 1b SO,
MMBtu ~ \ 100 scf 7,000 grain 1,020 Btu 1 MMBtu 32ibS

Page 1of 1






NOx

0-10 emin On Turning Gear
10-20 min On Turning Gear
20-30 min Start/Teip from FSKL 10.76
30-40 min Coast to Turning Gear -
40-50 min Coast to Turning Gear -
$0-60 min Start/FSHL 10.76
FSNL [or Ioad caondition between FSNL and MECL]
2 . 174.51
that maximizes stack emissions|
FSNL {or lead conditicn between FSNL and MECL
3 . 174,61
that maximizes stack ns)
FSNL {or lead condition between FSNL and MECL
4 B 174.61
that maximizes stack emissions)
5 FSML {cr load condition batwesn FSNL and MECL 174.61
that maximizes stack emisslons) )
FSNL (or load condition between FSNL ang MECL|
6 o 174.64
that maximizes stack emissions)
FSNL (or cad condition between FSNL and MECL
7 L 174.61
that maximizes stack emissions}
FSNL [or load condition Between FSNL and MECL
8 17461
that maximizes stack emissions)
FSNL (ar load condition between FSNL and MECL|
g . 174.61
that maximizes stack emisstons)
0-10 min On Turning Gear
10-20 min On Turning Gear
20-30 min Start/Trip from FSNL 10.76
30-40 min Coast to Turning Gear
40-50 min Coast ta Turning Gear
50-60 min Start/FSNL 10.76
2 FSNL (or load condition between FSNL and MECL| 174.61
that maximizes stack emissions} i
FSML (ar load condition between FSNLand MECL
3 . 17461
that maximizes stack emissions)
FSNL [or load eandition between FSNLand MECL|
a " 174.61
that maximizes statk emissions}
5 FSNL [or load condition betweean FSNL and MECL 17261
that maximizes stack emissions) i
FSNL (or load condition between FSNL and MECL
6 L 17461
that maximizes statk emissions)
FSNL [or load candition between FSNL and MECL|
7 L 17461
that maximizes stack emisslons)
8 FSNL {or load candition between FSNL and MECL 174.61
that maximizes stack emissions) i
g FSNL (or load condition between FSNL and MECL| 17461
that maximizes stack emissions} i
iti T o MECL
10 FSML {or foad condu.:on between FSINLG E 174,61
that maximizes stack emissions)
1 FSNL (ar load ocndlllmn hetweeansyLa::d MECL 17461
that maximizes stack
12 FSNL {or Joad cnndlt.mn between FS.NL and MECL| 174.61
that maximizes stack emissions)
iti d M
13 FSNL {or toad con.dn:von between FSNL and MECL 174.61
that maximizes stack emissions
C|
1 FSNL {or load cnn.dlt.lon between.FSNL and MECL| 174,61
that maximizes stack emissions
1 that maximizes stack emissions| 17381
15 FENL {er load conditicn between AFSNL and MECL| 176.61
es stack emissions
17 ‘ .nn hetween.FS!UL and MECL 17461
that maximizes stack emissions
13 FSNL [or load r.nn.dnt.:on between .FSNL and MECL| 17661
that maximizes stack emissions|
FSNL {or load conditicn between FSNL and MECL
) L h 174,61
that maximizes stack emissions|
20 FSNL {or load :ondlt.lnn between FSNL and MECL 174.61
that maximizes stack emissions
m FSNL {or load cunldlllmn between FSNL and MECL 174.61
that stack emissions|
2 FSNL {or |OJ(5CDn.d“.l0ﬂ between .FSNL and MECL| 17661
that maximizes stack emissions
21 FSNL {or Ioadcnndu‘icn between FSNL and MECL 174.61
that maximizes stack emissions
24 FSNL (or Ioadcnndllfnn between FSN{ and MECL 17461
that maximizes stack emisslons)
P FSNL {or load conditicn between FSNL and MECL 17461

that maximizes stack emissions)
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NOx

0-10 min Start/FSAL 1076
10-20 min Island Mode {4.5M\W) 10.73
20-30 min I5land Mode {4.5MW) 18.73
30-40 min 1sland Mode [4.5MW] 10.73
40-50 min 1sland Mode (4.5MW) 10.73
50-60 min kland Mode [4.5MW) 10.73
2 FSKL {or load cendition between FSNL and MECL 174.61
that maximizes stack emissions| )
3 FSNL {or load condition between FSNL and MECH, 174.61
that maximizes stack emlssions| )
A FSNL {or load condition between FSNL and MECL 174.61
that maximizes stack emissions i
FSNL {or load condition between FSNL and MECL
5 o . 174.61
that maximizes stack emissions|
FSNL {or load condition between FSNL and MECL
6 174.61
that maximizes stack emisslons
FSNL {or foad condition between FSNL and MECL
7 o . 174.61
that maximizes stack emissions|
FSNL {ar load condition between FSNL and MECL
8 - e 174.61
that maximizes stack emissions|
F5NL {or load condition between FSNL and MECL
9 174.61
that maximizes stack emlssions
0-10 min Start/FSNL 10.76
10-20 rhin Island Mode [4.5MWw) 10.73
20-30 min istand Mode (4.5MW) 10.73
30-40 min Island Mede [4.5MW) 10.73
49-50 min land Mode [4.5MwW) 10.73
50-60 min ‘sland Mede {4.5MW) 10.73
N FSAL [or Ioad condition between FSNLand MECL. 174.61
that maximizes stack emissions) i
FSML for foad condition between FSNL and MECL|
El L o 174.61
that maximizes stack emissions}
FSNL {or |oad condition between FSNL and MECL
4 . s 174.61
that maximizes stack emissions)
FSNL {or load condition between FSHL and MECL
5 . e 174.61
that maximizes stack emissions)
FSNL {or Ioad condition between FSNL and MECL
6 . . 174.61
that maximizes stack emissions)
FSNL {or lead candition between FSNL and MECL
? B 174.61
that maximizes stack emissions)
FSNL {or lead condition between FSNL and MECL|
8 L . 174.61
that maximizes stack emlssions)
9 FSNL {or load condition between FSNL and MECL| 17461
that maximizes stack emissicns) )
FSNL [or load on batween F
10 {er laa: n:on. i etween FSNL and MECL 17461
that maximizes stack emissions)
1 FSNL (or load con‘cllt.lon bemeen.FS!‘lL and MECL 17461
that maximizes stack emissions)
FSNL [or lpad condition between FSML and MECL
12 N . 17461
that maximizes stack emissions}
FSNL {or load condition between FSML and MECL
13 . 174.61
that maximizes stack emisslons
FSML {or load condition between FSNL and MECL
14 o . 174.61
that maximizes stack emissions|
15 FSNL {or load cun.ditvfon betwean.Ferl a‘nd MECL 174.61
that maximizes stack
15 FSML {or load tun.dltion between FS.NL and MECL| 174.61
that maximizes stack emissions
FSML (or koad condition between FSNL and MECL
17 . . 174.61
that maximizes stack emissions)
18 FSNL (or load mn_cht.lon between.FS!\IL and MECL| 174.61
that maximizes stack emissions)
19 FSML [or load nun.ditiun betwean FST\ILGd MECL 174.61
that maximizes stack emissions)
i d M)
20 FSML (or load cun.dn..lun between FS_NLan ECL 174.61
that maximizes stack emissions)
ion between FSNL and MECL
A es stack emissions) 1461
P FSNL [or load :on.ditlun between FS!\IL and MECL 174.61
that maximizes stack emissions)
2 FSNL [or load :un-tht.mn between .FSNL and MECL 174.61
that maximizes stack emissions)
2 FSNL [or load :nn.dil.lan between .FS.NLand RAECL 174.61
that maximizes stack emissions)
35 FSNL [ar load condition hetween FSNL and MECL| 174.61

that maximizes stack emissions}
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co

210 min On Turning Gear -
1020 min On Turning Gear
30-30 min Start/Trip from FSHL 336,33
30-40 min Coast to Turning Gear -
20-50 min Coan to Turning Gear -
50-60 min Start/FSHL 33633
FSNL [or load condition betwean FSNL and 214162
2 MECL that maximizes stack emissions T
FSNL (or load condition between FSNL and 2.141.62
3 MEC! thai maximizes stack emissions) T
FSHL {or foad condition between FSHL and 214162
4 MECL that maximizes stack emissions) T
FSNL {or l¢ud condition between FSNL and 214162
E] MECL that maximizes stack emissions i
FSML {or load condition between F3NL and L4162
L] MEC) that maximizes stack emissions) S
FSNL lor load condition between FSNL and 214162
7 MECL that maximizes stack emissions —
. FSNL (or load conditior between FSNL snd 214162
FSNL {or load condition between FSNL snd 314162
0-10 min On Turning Gear
10-20 min On Turning Gear
2030 min Start/Trip from FSNL 336.33
3040 min} Coast to Turning Gear
A0-50 min Coast to Turning Gaar
50-60 min Start/FSNL 336.33
FSML (or load condition berween FSNL and 214162
2 MECL that maximizes stack emissipns) -
FSHL (or ioad condition between FSNL and 214162
3 MECL that maximizes stack emissions) -
FSNL [or load condition between FSNE and 214162
4 MEC! that maximizes stack emissigns .
FSHL {or load condition berween FSNL snd
. . 2,14162
5 MEC] that maximizes stack amissigns
FSNL {or land conditicn batween FSNL and 214161
[ MECL that maximires stack emissions) o
FSNL {or foad condition between FSNL and 214182
7 MECL that maximires stack emissions) .
FSHL {or foad condition between FSNL and
L L 2,141.62
] MECL that maximires stack emissiont’
FSHL [or load condition between FSHL and 215162
% MECL that maximizes stack emissions} T
FSML (or load condition between FSNL and 214162
| 10 | MECL that maximizes slack emissions] C
FSML {or load candition between FSNL and 2,141.62
1 MECE that masimizes stack emissions) i
FSNL {or load condition between FSNL and 218062
12 MECL that maximizes stack emissions) M
FSNL {or foad condition between FSNLand 214162
FSNL [or load condition betwaen FSNL and 214162
1 MECL that marimizes stack emisslons) e
FSNL [or Igad condition between FSNL and 314162
15 MECL that maximizes stack emissions] -
FSNL {or lead condition between FSHL and 114162
1 MECL that maximizes stack emissions) 1
FSNL (or load condition between ESNL and 214162
17 MECL that maxjmires stack amissiony) i
FSHL {or toad condition between FSHL and 214162
18 MECL that maximizes stack emissions) —
FSNL [orload condition betwean FSNL and 214162
19 MECL that maximizes stack emyssions i
FSHL {or load condition between FSNL snd. 2,141.62
20 MECL that maximizes stack emissions| .
FSNL {or load condition between FSNL and 214162
n MECY that masimizes stack emisgions) A
FSNL {or load conditian between FSNL and 214162
22 MECL that maximizes stack emissions) T
FSHL (or load condition between FSNL and 214152
23 MEC] that meximizes stack emissions i
FSNL (or load condition between FSNL and 214162
4 MECL that maximizes stack emissiang T
FSNL {or load condition between FSNL and
25 MECE that maximizes stack emissions LisLez
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0-10 min l

co

Start/FSNL

350,53

Island Mode (4.5MW}

33547

Island Mode {4.5MW)

335.47

Itand Mode {4.5MW)

33547

(sland Mode (4 SMW)

33547

Island Mode {8 SMW}

3315.47

FSNL {or load conditlon between FSNL and

MECL that maximizes stack emissions}

2,141.62

FSHL {or load candilion between FSNL and

MECL that maximizes stack emissions}

2,141.62

FSHL (or load conaitian between FSNL and

MECL that maximjes stack emlssions|

2,151.62

FSNL (or ioad condition betweer FSNL and
MECL that maximizes stack emistions)

2,141.62

FSNL (or {oad condition between FSNL and

MECL that maximizes stack emissions|

2,141.62

FSNL {or load condition betwean FSHL and
MECL that maximites Stack emissions

2,141.62

F5ML {oF load condition behween FSHL and

MECL that maximizes stack emissions)

2,141.62

FSML [or load condition between FSNLand
MAECL that maximizes stack emissions)

010 min

2.14162

Start/FSHL

33633

20-30 min

16-20 munf

Island Mode {4.5MW)

335.47

{sland Mode {4 5Mw)

33547

30-40min

Istand Mede {4.5MW)

335.47

40-50 min

Isiand Made [4.5MW|

335.47

50-60 min

Istand Mode [4.5MW}

335.47

FSML {or load congition between FSNL and

MECL that maximizes stack em|sslons)

2,141.62

FSNL{or load condition between FSNL and

MECL that maumizes stack emissiony

2,141.62

FSHL{or load condition besween FSNL and
MECL Lthat maximizes stack emissions|

2,141.62

FSHL {or load condition between FSNL and
MECL that maximuzes stack emissions|

2,141.82

#SHL {or Toad condtion between FSNL and
MECL that maximiras stack emissions|

2,141.62

FSNL (o load condition betwean FSNL and
MECL that maximires stack emissions)

2,14162

FSNL {or load condition betwesn FSNL and

MECL that maxlmizes stack emissions}

2,14162

FSHL {or load condition between FSNL and
MECL thiat maximires stack emissions)

2,14162

FSHL {or load condition between FSHL and
MECL that maximlzes stack emissions)

11

214162

FSNL {or Ipad condilion between FSKL and
MECL that maximizes stack emissions)

12

21082

FSNL {or load condition between FSHL and
MECL that maximizes stack emlssions)

13

2,141.62

FSNL {or load conditlon between FSKL and
MECL that maximizes stack emissiens)

14

2,141.62

FSNL [or ivad candition between FSNL and
MEC) that maximizés stack emigsions|

2,141.62

FSHL [or laad condition between FSNL and
MECL that maximizes stack emissions}

12

16

2,141.62

FSRL (ar load condilion between FSNLand
MECL that mazlmizes stack emissions)

2,141.62

F5NL (er load condition between FSNL end
MECI that maximizes stack emissions

2,141.62

FSHL {or load canditian between FSNL and
MECL that maximizes stack emissions|

2,141.62

FSHL [or 1oad condition between FSNL and
MECE that maximuzes stack #mistions|

20

2,141.62

FSNL lor Toad cendition between FSNLand
MECL that maximizes stack emissions|

2,141.62

21

FSNL or load condition between FENL and
MECL that masimizes stack emissions;

2,141.62

22

FSAL [or lozd rondition Bebaeen FSML and
MECL that manimizes stack smissions)

2,141.62

FSHL {or load condition tetween FSNL ang

MECL that maximires stack emissions)

2,14162

FSHL {or load condition bebween FSNL and
MECL that mammizes stack emissions)

2,14162

FSML {or load condition betweesn FSHL and

MECL that maximizes stack emissions)

214162
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POC {CH4)

010 tin | N [Uming Gear -
1020 i On Tuming Gear
30-36 min Start/Trip from FSHL 24.60
2040 min Coast to Turning Gear -
46-50 i) Coast to Turning Gear -
50-60 min| Start/FSHL 24.60
FSHL (or load conditlon between FSHL and MECL| 147.63
2 that maximizes stack emissions) |
FSNL {orload condltion between FSHL and MECL| 147.63
3 hat maximizes stack emissions| )
FSHL {or toad condition between FSNL and MECL|
147.63
& that maximlzes stack emlssions|
FSHL {or foad canditicn between F3ML and MECL 147.63
S that maximizes stack emisslons) )
FSNL {or ioad condition between FSML and MECL| 167.63
& that maximires stack emistions) i}
FSNL {or foad condition between FSNL and MECL 147,63
? that maximizes stack emisyons) .
FSNL {or load condition between FSNL and MECL 14743
8 that I3 stack emlssions _
FSNL (o¢ koagt condition between FSNL and MECL
147,63
E) that maximizes stack ernlssions|
010 min On Turning Gear -
10.26 i) On Turning Gear -
20-30 min| Start/Trip from FSNL 24.60
30-40 mi | Coast to Turning Gear -
40-50 min| Coast to Turning Gesr -
5060 mi Star/FSNL 24.50
FSAL [or kad condHien between FSHL and MECL 147.63
2 that maximizes stack emissions) .
FSNL [or load conditlon between FSNI and MECL 14763
3 that maximlires stack emlsslons) :
FSNL {or toad condition between FSML and MECL 14763
4 that maximizes stack emisslons) i
FSML {or foad condition between FSNL and MECL
147.63
H that maximires stack
FSNL (or load condition between FSNL and MECL
147.63
] that maximlzes stack
FSNL (o2 load condition between FSNL and MECL
147.63
? that maximlzes stack emlssions)
FSNL {or load condilion between FSNL and MECL 147,62
8 that maximizes stack emisslans) i
FSNL [or load condition between FSNL and MECL 14763
9 that maximizes stack emissiont) i
FSNL of load condition bebween FSNL and MECL 14763
M1} that maximized stack emlsslons) )
FSHL {or load condition between FSNL and MECT| 147,63
i1 that maximizes stack embsslons) |
FSHL {or igad condition between FSKL and MECL
147.63
12 that maximizes stack emissions}
FSHL {or lgad condition between #5NL and MECL|
. 147.63
13 that maxirmizes stack emissions|
FSHL {or load condition between FSHL and MECL|
147.63
14 that rmaximlzes stack emlssions|
FSNL {or load condttien between FSNL and MECL 147.63
15 that maximizes stack etmissions) )
FSHL jor load conditlon between FSNL and MECL 147.63
16 that mazimizes stack embsions] )
FSNL [or load corditlon between FSNL and MECL 147.63
17 that maximires stack emissions) |
FSNL {or [oad condition between FSNL and MECE 14763
18 that maximizes stack emisshons) _
FSNL (orioad condltion betwesn FSNL and MECL
147.63
19 that maximizes stack emisslons)
FSNL {or load condition between FSNL and MECL| 147.63
20 that maximlzes stack emissions] )
FSNL {or load conditian between FSNL and MECL 14763
2 that stack emissions) )
FSKL for load candition between FSNL and MECL
147.63
22 that maximizes stack emlssions}
F5ML {or load condition between FSHL and MECL| 147,63
23 that maximizes stack emisslans} )
FSHL {or load condition between FSNL and MECT
N 147.63
24 that raximizes stack emlssions|
FSHL {or load condition between FSHL and MECL| 147.63
25 that maximlzes stack embssions] -
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POC (CH4)

010 min StarUFSAL FLRY
10-20 min) Isiand Mode [4.5MW] 24.60
20-30 min) Island Mode (4.5MW| 2460
20,40 i Island Made {4.5MW) 24.50
40-50 m tsland Mode [4.5M W} 24.60
Istand Mode {4.5M W} 24.60
50-6C min|
FSNL (or load candition between FSHL and MECL 14763
2 that maximtzes stack emissions}
FSNL [or koad candition between FSKL and MECL 14761
3 that maximizes stack emissions)
FSNL {or loac condition between FSHL and MECL 147,63
4 that maximlzes stack emissions)
FEHL {ar load conditian between FSNL and MECL 147.63
5 that maximizes stack emisgions)
FSML {orload condition between FSNL and MECL 14763
L] that maximbes ctack emisilons)
FSML (or load condition between FSNL and MECL 142,63
7 that maxlmires stack emissions
FSNL {orfoad condltlon between FSML and MECL 151,63
] that maximizes stack emissions}
FSNL {or load condltion between F3NL and MECL 147.63
9 that maximizes stack emissions|
010 min Starl/FSNL 24.50
1020 min teland Maode [4.5MW) 24.50
I Island Mode (4.5MW) 24.60
1640 min) Island Mode (4.5MwW) 24.60
40-50 min Kland Mode (3.5M W} 24.60
50-60 min) Island Mode {1.5MW) 24.60
F5NL {of load conditian between FSKL and MECL 13763
2 that maximlzes stack emissions]
FSML {or load condition between FSHL and MECL 14763
3 that maximizes stack emissions)
FSNL {or load conditian between FSHL and MECL 147.63
4 that maximizes stack enissions)
FSNL {of load condition between FSNL and MECL 147.63
5 that maximlies stack emisslons)
FSML [or load condition between FSNL and MECL. 147.63
[ that maximizes stack emisions,
FSNL [or load condition between FSNL and MECL 147,63
7 that maximires stack emissions)
FSNL {or foad condltion between FSNL and MECL 16763
5 thal maximites slack emissions)
FSHL (ot load condition between FSNL and MECL 14763
a that maxlmizes stack emissions)
FSHL {or load condition between FSNL and MECL 14753
10 that maxirizes stack envissions)
FSHL [or load condition between FSNL and MECL 14761
i1 1hat stack emlsslons]
FSNL {or load condition between FSNL and MECL 14783
1z that maximizes stack emissions!
FSNL (or load condition between FSNL and MECL 147.63
13 that maximizes stack emissions)
F5NL {or load condillon between FSHL and MECL 14763
14 that maximizes stack emissions}
FSNL (or load condition between FSNL and MECL 14763
15 that maximizes stack emissions}
F5NL (or load condition between F5hL and MECL 14763
16 that maximizes stack emisslons]
FSNL {or load condition between FSHL and MECL 14761
17 that maximizes stack emlssions)
#5SNL {or load condition between FSHL and MECL 147.63
18 that maximizes stack emissians)
FSNL {or load condition berween FSHL and MECL 187.63
19 that maxiriizes stack emissions)
FSHL (o load condition between FSNL and MECL 14762
0 that maximlzes stack
F5SHL ior load conditlon between FENE and MECL 147.63
21 that maximires stack emlssions)
FSNL jor koad conditlon between FSNL and MECL 147.63
22 that maximites stack emlssions}
FSNL {or toad condition between FSNL and MECL 14763
2 that stack emissons)
FSHL {or load candition between FSHL 2nd MECL 147.63
24 that maximizes stack emissions)
FSNI. (or load condition between FSNL and MECL
147.63
25 that maximizes stack emissions|
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MECL that maximizes stack emissions]

Page 1of 1

510 min Un jurning Gear Start/FSNL 0.27
1020 mis, ©n Turring Gear Island Mode {4.5MW) 0.27
20-30 min| Start/Trip from FSHL 0.27 Istand Mode {4.5MW) 0.27
30.40 min Copst to Turning Gear Island Mode {4.5MW) 027
40-50 mi) Loastto Turning Gear - sland Mode (4.5MW) 027
5060 min| Slart/FSNL 0.27 tsland Mode (4.5Mw) 0.27
FSML {or foad condition between FS8L and 397 FSNL {ar loag candition between FSNL and 377
2 MECL that mavimizes stack emissions ) MECL that maximizes stack emijssions) )
FSNL {or load condition between FSNL and 377 FSHL {or load condition betweean FSNL and 177
3 MECL that maximizes stack amissians| | MECL that maximi1es stack emissions) '
FSNL {or load condition between FSNL ard 177 FSML [or load condition between FSNL ang 177
4 MECL that mazimizes stack emissions ) MECL that maximizes stack emissions,
FSHL (er load cendition between FSNL and 377 FSHL {or lead condition between FSNL and 177
5 MECL that maximizes stack emissions) ) MECL that maximizes stack emissions} '
FSNL (or load condition between FSNL and 77 FSHL or fead condition between FSNL and 377
§ MECL that mazimizes stack emissions} . MECE that maximiles stack emissions, -
FSHL [er load condition between FSML and 397 FSHL {or Toad condition between FSML and 397
? MECL that maximizes stack emissions) ) MEC! that maximizes stack emissions )
FSNE [or load condition between FSNL and 17 FSNL {or load condition between FSNL and 77
] MECL that maximizes stack emissicns) . MECL that maximizes stack emissions] )
FSHL [of Toad condition between FSNL and 377 FSML {or load condition between FSNL and 177
3 MECt that maximizes stack emissions . MECL that maximizes stack emissions] i
10 min On Turning Gear Start{FSNL 0.27
1030 min) 0On Turning Gear Island Mode [4 5MW) 0.27
20-30 min StarL/Trip from FSNL 027 Istand Mode {4.5MW} 027
30-40 min Coast to Tuming Gear Istand Mode {4.5Mw} 027
40-50 rin Coast to Turning Gear Istand Mode {4, 3MW) 027
50-60 min Start/FSML 331 Isfand Mode (4. 5MW} 0z
FSML {or Igad condition between FSHL and 17 FSHL [or load condition between FSNL and 177
2 MECL that maximizes stack emissions) MECL that maximizes stack emissions}
FSHL {or lead condition between FSNL and an FSHL (of load condition between FSNL and e
3 MECL that maximizes stack emissions) MECL that maximizes stack emissions}
FSNL {or load condition between FSHL and 77 FSNL [or load condition between FSMI and 77
4 MECL that maximizes stack emissions} i} MEC) that maximizes stack emissions; .
FSHL {or lead condition between FSML and 77 FSNL [or Ipad condition between FSHL and 177
5 MECL that maximizes stack emissions} MECL that maximizes stack ¢missions] '
FSHL for load condition between FSHL and 377 FSNL lor load condition between FSKL and 377
13 MECL that marimizes staek emissiont} MECL thet maximizes stack emissions) |
FSML {or toad condition between FSNL ang 377 FSKL {or load condition between FSNL and 377
7 MECL that maximizes stack emissions) . MECL that maxirizes stack emissions i
FSNL [or tord condition between FSHL and 177 FSHL {or Ioad condition between FSNL and 377
L] MECL that maximizes stack emissigns} MECL that maximizes stack £missions)
FSML lor toad condition between FSNL and 377 FSNL {or Inad candition betwean FSHL and 177
9 MECL that maximizas stack emissions) MECL that manimizes stack emigsions] )
FSML {or foad condition between FSNL and 137 FSNL {or loa¢ condition between FSNL and 177
10 MECT that maximizes stack emissions! . MECL that marimizes stack emissions) )
FSNL {or ioad condition between FSNL and 171 FSNL {or lead condition between FSHL and 1797
1 MECL that maximizes stack emissians MECL that maximizes stack emissinng )
FSNL {or load candition between FSNL and 77 FSHL {or load condition between FSNL and 177
n MELL that maximizes stack emissions| MECL that maximizes stack emissions]
FSNL {or ioud condition between FSNL and 277 FSNL {or load condition between FSKL and 277
13 MECL that maximizes stack amlissions| MECL that masimizes stack emissions} "
FSNL {or load condition between FSNL and 377 FSHNL {or load condition berween FSHL and 377
14 MECL that maximizes stack emissions ) MECL that maximiras stack emissions) )
FSNL {or Ioad candtion between FSNL and 377] FSNL(er load codition between FSNLand 397
15 MECL that maxifmizes stack emissions| MECL that max/mizes stack emissions) :
FSNL (er load condition between FSNL and 377 FSHL [or lead condition between FSNL and 177
16 MECL that maximizes stack emissions) . MECL that maximizes stack emissiong) '
FSNL (or load condition between FSNIL and 397 F5ML {or load condition between FSHL and 377
17 MECL that maximizes stack emissions ) MECL that maximizes stack emissions} )
FSNL (cr load cendition between FSNL and 397 FSHL or load condition between FSNL and 277
18 MECL that maximizes stack emissions) i MAECL that maximizes stack emissions) .
FSNL [or load condition between FSNI, and 377 FSHL {or toad condition between FSML and 377
13 MECL that maximizes stack emissions) MEC! that maximizes stack emissians :
FSML ler load condition between FSNL and 377 FSNL {or load condition between FSNL and 377
20 MECL that maximizes stack emissions] - MECL that maximizes stack emissions ;
FSML {or load condition between FSHL and 377 FSNL {or load condition between FSNL and 197
21 MECL that maximizes stack emissions, MELL that maximizes stack emissions -
FSNL {or load condition between FSRL and 397 FSNL {or load condition hetween FSHNL and 377
22 MECL that maxirnizes stack emissicns| . MECL that maximizes stack emissiony] :
FSKL {or Ioad conditicn between FSNL and 77 FSNL (or load condition between FSHL and 177
23 MECL that maximizes stack £missions) ) MECL that maximizes stack emjssions) )
FSHL {or load condition Setween FSNL and 177 FSNL [cr load condition between FSNL and 277
24 MECL that maximires stack emissions) N MECL that maximizes stack emissions} 3
FSNL {or load condition between FSHL and 177 FSNL lor load condition between FSNL and 77
25 MECL that maximues stack emissions) . :




¢10 mln[ On Turning Gear

PM

©On Tumning Gear

Start/Trip fram FSML .40
Coast to Tutning Gear -
A0-50 min Coast to Turning Gear -
5060 i) Start/FSNL Q.40
FSML {or lead condition between FSNL and MECL| 551
2 that maximizes stack emissions}
FSNL {or load condition between FSNL and MECL
5.51
3 that maximizes stack emissicns)
FSNL {or load cendition between FSNL and MECL| 551
4 that maximizes stack emissions) )
FSNL {or toad condition between FSNL and MECL 551
5 that maximizes stack emissions]
FSNL {or load condition between FSNL and MECE 551
6 that imizes stack emissions] )
F3NL [or load condition between FSNL and MECL 551
7 that maximtzes stack emissions) )
FSHL {os load condition between FSNL and MECL| 551
8 that maximizes stack emissions}
FSHL {or load condition between FSNL and MECL|
L . 551
9 1hat maximizes stack emissions}
010 min On Turning Gear -
10-20 rmi On Turning Gear -
20-30 rmind Start/Trip fram FSNL 0.40
30-40 min Coast to Turning Gear
46-50 min) Coast to Turning Gear -
4
50-60 min Start/FSHL Q.40
FSNL {or load caadition between FSNL and MECL 551
2 that maximizes stack emissions)
F5HL {or load condition between FSNL and MECL 551
k] that maximizes stack emissions) )
F5NL {or load condition betwean FSNY and MEGL 551
4 that maximizes stack emlssions )
FSNL [or load condition between FSNL and MECL 551
E) that maximizes stack emissions)
FSNL {or Ioad condition: between FSHL and MECL| 551
[ that maximizes stack emissions) )
FSNL {or Jead condition between FSNL and MECL
551
7 that maximizes stack ermissions
FSNL (or load condition between FSNL and MECL
- . 551
8 thar maximizes stack emlssions]
FSKL [or load condition between FSNL and MECL
s . 551
ki that maximizes stack emissions)
FSHL {or load condition between FSNL and MECL 581
18 that maximizes stack emissions) )
FSHL {or load condition between FSNL and MECL| 551
11 that maximizes stack emisslons -
FSHNL [or load condition between FSNL and MECL)
o . 551
12 that maxirtizes stack emissions]
FSNL [or load condition between FSNE and MECL 551
13 zhat irmizes stack emissions
FSNL [or load candition between FSNL and MECL 551
14 that maxfmizes stack emissions i}
FSNL {or load condition between FSKL and MECL
. 551
15 that maximizes stack emissions)
FSNL {or fcad condition between FSNL and MECL
. . 551
16 that maximizes stack smissions]
FSNL {or load condition betwaen FSHL and MECL
. 551
17 thal maximizes stack emlissions)
FSNL (6r load condition between FSML and MECL|
5.51
18 that maximizes stack ernissions)
FSNL {or load condition between FSNL and MECL| 561
i9 that manimizes stack emissions} )
FSNL (of load tendition between FSNL and MECL
. . 551
20 that maximizes stack emissions)
FSNL {or load candition between FSNL and MECL 551
21 that maximizes stack emissions) )
FSNL {or lead condition between FSNL and MECL| 551
22 that maximizes stack emissions i
FSNL {or load conditien between FSNL and MECL 551
23 that maximizes stack emlssions) -
FSNL [of load conditien between FSNL and MECL 551
24 that maximizes stack emissions) }
FSNL {or load candition between FSNL and MECL 551
25 that maximizes stack emissions} -
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PM

010 min Start/FSNL w.au
10-20 mio Island Mode (4 5SMW) 040
20-30 min Island Maode [4.5MW) 0.40
2640 min Island Maode [4.5Mw) 0.40
4050 min Jsland Mode [4.5MwW) 0.40
50.60 i lsland Mede (4.5MW} 0.40
FSHL {or load condition between FSNL and MECL 551
2 that maximizes stack emissions)
£SNL {or load condition between FSNL and MECL 551
3 that maximizes §tack emissions)
FSNL {oripad condition between FSML and MECL 551
4 that maximizes statk emissions)
FSNL {or{oad condition between FSNL and MECL <51
5 that maxlmizes stack emissions!
FSML {or load condition between FSNL and MECL 551
[ that maximizes stack emissions}
FSNL {or load cendition between FSNL and MECL 551
7 that maximizes stack emissions)
FSHL {ar load condition between FSNL and MECL 551
B that manimizes stack emissions)
FSHL {or load condition between FSKL and MECL 551
£l that masimizes stack emissions
010 min Starl/FSNL 040
16-20 min) lland Mode {4.5Mw) 0.4c
20-30 min Island Mode {4.5MW) 0.40
30-40 min) kland Mode [4.5MW) .40
40:50 min island Mode (4.5MW] 040
20.60 min Islend Mode [4.5Mw) 0.40
FSNL (or load condition batween FSNL and MECL 551
2 that maximizes stack emissions}
FSNL (or load conditien between FSNL and MECL 551
3 that maximizes stack emissions)
F5NL {or load condition between FSNL and MECL 551
L] that maximizes stack emissions) )
FSNL {or load condition between FSNL and MECL 551
5 that maximires stack emissions)
FSNL {or load condition between FSHL and MECL -
5 that maximizes stack emissions)
FSNL {or load condition between FSNL and MECL 551
7 that maximizes stack #missions
FSNL {or ioad candition between FSNL and MECL 551
] that maximizes stack emissions| "
FSML (o load condition between FSNL and MECL 551
9 that i stack emissions}
FSNL {or load condition between FSNL and MECL 551
10 that maximizes stack emissions) )
FSML {or load cendition between FSKL and MECL c51
1 that maximizes stack emissions)
FSML {or load condition betweer FSHL and MECL 551
12 that maximizes stack emissions}
FSML {or load condition batween FSKL and MECL 551
13 that maximizes stack emissicns )
FSML {or load condition between FSNL and MECL 551
14 that maxirnizes stack ernissions)
FSML {or load condition between FSNL and MECL 551
15 that maxirmizes stack emissions) i
FSHL [or load condition between FSNL and MECL 551
16 that maximizes stack emissions)
FSHL {or load condition between F3NL and MECL 551
17 that rmaximizes stack emissions)
FSNL [or load condition between FSNL and MECL 551
18 that maximizes stack 1
FSKL (or Toad condition between FSNL and MECL 551
13 that maximizes stack emissions
FSNL (or load condition Between FSNL and MECL 551
20 that maximizes stack emissions}
FSHL (or load condition between FSNL and MECL 551
21 that maximizes stack emissions}
FSNL {or load congition between FSNL and MECL
N . 5.51
23 that maximizes stack emissions)
£SML {or load condition between FSNL and MECL
. e 5.51
23 thal maximires stack emissiont)
FSNL {er load conditicn between FSNL and MECL|
- . 5.51
24 that maximires stack erpissions)
FSNL {or load condition between FSNL and MECL!
. L. 5.51
25 that maximizes stack emissions)
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Marsh Landing Generating Station Plant No. 19169
Conservative Scenarlo for Calculating Maximum Offsets Required

EmissionsSummary

TABLE 1
Black Start Read|. Testing Black Start Comrnissloning Black Start Emergency Operation
Criterta Pollutants Emissions Emlssions Emisslons Emisslons Emlsslons Emilssians Ermiss Emlssi Emissl
1bs/haur |bs/day tons/year Ibs/hour Ibs/day tons/year Ibs/max hour | Ibs/max day tonsfyear
NOx 82.79 413.93 0.21 B82.79 662.30 1,66 349.21 8,047.93 7.93
[{1] 2,587.15 12,935.76 5.47 2,587.15 20,697.22 51.74 4,783.24 100,672.57 99.89 | < less than 100
SOx 2.10 10.49 Q.01 2.10 16.79 0.04 71.54 174.04 0.17
PM 3.07 15.36 0.01 3.07 24.57 0.06 11.03 254.76 0.25
POC 0.9% 4.93 0.0 0.99 7.89 0.02 3.54 B1.83 0.08
Hours represented in this column; i 5 5 1 B 40 1 24 48
TABLE 2
Maximum Permitted Emlsslons Modeled n FDOC Black Start Emergency Operation Comparisons
Limits from FOOC and Permits @ B | Ermissions ™ ¥ Emisslons™ | >Permitted | >Permimed | >Modeted | >Modeled > Modeled
Ibs/max day inslycar Ibs/max hour { Ibs/max day tons/year . tonsfyr? |bsfhourl tons/year?
NOz 2,941.0 78.6 376.0 6,126.0 78 FALSE FALSE FALSE
co 8,378.0 138.6 4,810.0 67,844.0 138 FALSE FALSE FALSE
50x 596.0 4.9 24.8 S96.0 4. [ FALSE FALSE FALSE
PM B864.0 315 35.0 854.0 31.5 FALSE FALSE FALSE FALSE FALSE
POC £93.0 14.2 167.3 4,016.0 14.2 FALSE FALSE FALSE FALSE FALSE
TABLE 3
Black Start Readiness Testing Black Start Cc issioning Black Start, E Operatlon
Greenhouse Gases awp® €D2e Co2e c02e C02e COZe c0Ze cO2e cOze cOze
Ibs/max hour | Ibs/max day MT/year |bs/max hour { [bs/max day MT/year |bs/max hour | Ibs/max day MT/year
CH4 36.0 53.5 267.5 0.1 53.5 428.0 1.1 192.2 4,438.4 4,0
N2D 298.0 49.2 246.1 0.1 49,2 393.7 1.0 176.7 4,082.2 3.7
02 1.0 87,309.8 436,549.0 218.3 87,309.8 693,478.4 1,746.2 313,560.4 7,242,461.4 6,482.5
Total CO2e 87.412.5 437,062.6 218.5 87,412.5 699,300.1 1,748.3 313,529.3 7,250,981.9 6,490.1
Hours represented in this column: 1 5 5 1 8 490 1 24 48

{1) Maximum permitted emissions from all 4 Gas Turbines, including emissions generated during gas tubine startups, combustar turing, shutdawns, and combustor tuning events
1o exceed the following limits during calendar day on which a tuning event occurs. [Basis: Cummutative increass)
(2) MFR Permit No, B$169, 11/3/2015, V1. Permit Conditions, Condition 21 (a-a)}

21.a. NO (as NO'2) 2,941 pounds per calendar day
21.b, CC 8,378 pounds per calendar day

21.c, PCC [as CHA) 653 pounds per calendar day
21.d. PM10 864 pounds per calendar day

21.e, 502 596 pounds per calendar day

[3) MFA Permit No. 89165, 11/3/2015, V1. Permit Condltions, Condition 22 {a-e)

21.a. NO {as NO2) 78.57 tons per year
Z1.h, CO £38.57 tons per year

21.c, POC {as CH4) 14.21 tons per year
21.d. PM10 31.54 tons per year

Z1.e. S02 4,54 tons per year

{4) Emissions were calculated with Table 18 Commissioning Peried Emissions Limits from the FOOC or with the permit condition limits {see note 1). The highest emission calkulated
was used. The district is imposing a restriction on commissioning activites that limit the facility to operating no more than two turbines without abatement equipment

at any one time. (Section 5.8 FROC)

Commissianing Pericd Emissions

Air Pollutant Limits for Simple-Cycle Gas
Turhines
NO2 3,063 |b/day 188 ibfhr
e} 33,922 Ib/day 2,405 Ib/hr
POC 2,008 Ib/day
PM10 235 |b/day
02 149 |b/day
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Constants

Emission Calculation Constants® Emission Equations:
Standard Temperature (°F) ST 70 E =F. XE
Standard Pressure (psia) SP 14.7 uncontrolled in
Molar Volume (dscf/lbmol) Mv 386.8 Where:
Ambient Oxygen Concentration (%) 02 20.95 E = pollutant emission factor (lb/MMBtu)
Oxygen Concentration of Permit Standard (%) 02 15.00% F, = fuel input (MMBtu/hr)
Dry Flue Gas Factor (dscf/MM Btu) Fd 8743

Natural Gas Higher Heating Value (Btu/dscf) HHV 1020 Econtrotted = Euncontrotiea % (1-€ff)

Molecular Weights (lbs/lbmol) Where:
Pollutant - As mMmw Uncontrolled = uncontrolled emissions (Ibs)
NOx NO2 46.01 eff = oxidation catalyst efficiency (%)
Cco CcO 28.01
POC CH4 16.04 m b dsc
SOx S02 | 64.07 . (caB5e) - (M w Tbm_ol) ' (F d MMBj;u) (20.9% — 0.0%)
(MV ;;_srsiil ) (20.9% — 0,,%)
CO Catalyst? eff % 45%
1. Final Determination of Compliance, Appendix A (August 2010)
2. Johnson-Mathley has provided data that indicate the oxidation catalyst will Where:
function in the range of 45 to 50 percent in firing range of the black start C,4 = pollutant concentration, dry basis (ppm)

commissioning operations. The more conservative value of 45 percent was
used to estimate the control efficiency (page 10 of the Application for Minor
Permit Revision on 3/13/2018, equation 6).

MW = molar weight of pollutant (Ib/Ibmol)
MV = molar volume of pollutant (dscf/Ibmol)
F4 = dry flue gas factor (dscf/MM Btu)

Acronyms: 0,4 = oxygen concentration of permit standard, dry basis (%)
FSNL: Full Speed, No Load
MECL: Minimum Emissions-Compliant Load (60%) Worst case short-term emission factor for SOx as SO2 assumes 1 gr/100 scf in fuel gas:

bSO, (1grain$ 1ib 1scf 10° Bru \ (64 b SO,
MMBtu ~ \ 100 scf / \7,000 grain/ \1,020 Btu) \1 MMBtu 321bS
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