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TABLE C-1

Tesoro Reliability Improvement and Regulatory Compliance Project
REFINERY OPERATIONAL EMISSIONS SUMMARY

Emissions (Ibs/day)

Source CO [ voc | NOXx | sox | pmi0o | Pm25
STATIONARY SOURCES
Fugitives

Cogeneration Unit 34.92

Boilers 15.68

LPG/HCU 8.24

LPG/FCCU 3.25

LPG/DCU 7.08

Fuel Gas HDT 68.81

Amine Flash 9.85

Coker Blowdown 5.02

DCU Modifications 6.12

Sour Gas Treatment 8.43

HTU-2 3.45

H-101 5.58

Ammeonia-Storage PRD

Connections to Flare 6.78

Generator 3.17
Boiler 11 31247 321.60 38.72 9240 111.21 40.8 91.20 89.38
Boiler 12 31247 321.60 38.72 9240 111.21 40.8 91.20 89.38
Retired Boilers -1233.39 -80.76(-1468.32 -494 59| -308.35[ -302.18
Cogen 67436 111.36 36.00] 43440 155.00| 102.96 159.36 159.04
Replaced Cogens -1542 .91 -39.51| -602.11 -528.73| -264.00( -263.47
Tank 16.09
Backup Generator 181.89 66.87| 836.32 12.66 59.74 58.54
Total Stationary Source Emissions -1912.7 -1839.9 262.5| -914.9 -856.7| -826.1 -170.9 -169.3
OFFSITE MOBILE SOURCES
Delivery Trucks 0.67 0.17 2.07 0.00 0.10 0.09
Fugitive Road Dust 1.21 0.20
Total Mobile Source Emissions 0.67 0.17 2.07 0.00 1.31 0.30
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TABLE C-8

Tesoro Reliability Improvement and Regulatory Compliance Project
Refinery Comparitive CO, Emissions
New Cogen vs Utility-Supplied Power and Existing Cogens

New Cogen
Fuel Input Emissions CO,e Emissions
GHG MMBTUH MMSCFD Emission Factor (Ibs/day) (metric tons/yr)
CO,
CGT 534 10.68 110 Ib/mm/Btu 1,409,760 233,402
Duct Burners 95.3 1.91 120000  Ib/MMSCF 228,720 37,867
Total Fuel Input 629.3
N,O
CGT 534 10.68 0.003 Ib/mm/Btu 38 1,884
Duct Burners 95.3 1.91 0.64 Ib/MMSCF 1 60
Methane (CH,)
CGT 534 10.68 0.0086 Ib/mm/Btu 110 420
Duct Burners 95.3 1.91 2.3 Ib/MMSCF 4 17
Total CO,e Emissions (metric tons/yr) 273,649
Currently Supplied SGE LADWP Power
Fuel Input Emissions CO,e Emissions

GHG MMBTUH MMSCFD Emission Factor (Ibs/day) (tonnes/yr)
CO,

50.0 1.14 120000  Ib/MMSCF 137,143 22,707
N,O

50.0 1.14 0.64 Ib/MMSCF 1 36
Methane (CH,)

50.0 1.14 2.3 Ib/MMSCF 3 10
Total CO,e Emissions (metric tons/yr) 22,752

Existing Cogen Emissions

Fuel Input Emissions CO,e Emissions

GHG MMBTUH MMSCFD Emission Factor (Ibs/day) (metric tons/yr)
CO,

784.0 15.68 110 Ib/mm/Btu 2,069,760 342,672
N,O

784.0 15.68 0.003 Ib/mm/Btu 56 2766
Methane (CH,)

784.0 15.68 0.0086 Ib/mm/Btu 162 616
Total CO,e Emissions (metric tons/yr) 346,055

Existing GHG Emissions versus Proposed GHG Emissions from Cogen
Proposed Project

Existing GHG Emissions

(metric tons/yr) GHG !Emissions Change.from
GHG (metric tons/yr) Baseline
CO,
365379.0 271269.1 -94109.9

N,O

2802.1 1944.0 -858.2
Methane (CH,)

626.2 436.4 -189.8
Total CO2e Emissions (metric tons/yr) -95157.9
ASSUMPTIONS:
1. Refinery fuel gas heating value is 1200 Btu/hr.
2. Natural gas heating value is 1050 Btu/hr.
3. New Cogen is 61 MW.
4. Purchased power (that the project will offset) is 1 MW.
5. Existing Cogen is 60 MW with no duct burner.
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TABLE C-9

Tesoro Reliability Improvement and Regulatory Compliance Project
Refinery Comparitive CO, Emissions
New Boilers vs Existing Boilers

Existing Boilers

Fuel Input Emissions CO,e Emissions
GHG MMBTUH MMSCFD Emission Factor (Ibs/day) (metric tons/yr)
CO,
734.16 14.68 120,000  Ib/MMSCF 1,761,984 291,718
N,O
734.16 14.68 0.64 Ib/MMSCF 9.40 461
Methane (CHy,)
734.16 14.68 2.3 Ib/MMSCF 33.771 129
Total CO,e Emissions (metric tons/yr) 292,308
New Fired Boilers
Fuel Input Emissions CO,e Emissions
GHG MMBTUH MMSCFD Emission Factor (Ibs/day) (metric tons/yr)
CO,
704 14.08 120,000  Ib/MMSCF 1,689,600 279,734
N,O
704 14.08 0.64 Ib/MMSCF 9.01 442
Methane (CH,)
704 14.08 2.3 Ib/MMSCF 32.384 123
Total CO,e Emissions (metric tons/yr) 280,299
Existing GHG Emissions versus Proposed GHG Emissions from Boilers
I - Proposed Project
EXIStEr?]getﬁI:?OEQ;S:O”S GHG Emissions Change_from
GHG (metric tons/yr) Baseline
CO,
291717.6 279733.6 -11984.0
N,O
460.5 441.6 -18.9
Methane (CHy)
128.6 123.3 -5.3
Total CO2e Emissions (metric tons/yr) -12008.2
Notes
Edison heat input based on 10,000 BTU/kWH
Assumed refinery fuel at 1200 BTU/SCF HHV
CO, factor is from EPA AP-42
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TABLE C-10

Tesoro Reliability Improvement and Regulatory Compliance Project

Cogen C Greenhouse Gas Intensity
Compared to CEC Standard

Cogen CO,e Emissions

Fuel Input Emissions | CO,e Emissions
GHG MMBTUH MMSCFH Emission Factor (Ibs/hr) (Ibs/hr)
CO,
CGT 534 0.45 110 Ib/mm/Btu 58,740 58,740
Duct Burners 95.3 0.08 120000 Ib/MMSCF 10,891 10,891
Total Fuel Input 629.3
N,O
CGT 534 0.45 0.003 Ib/mm/Btu 2 47419
Duct Burners 95.3 0.08 0.64 Ib/MMSCF 0.06 17.19
Methane (CH,)
CGT 534 0.45 0.0086 Ib/mm/Btu 5 105.63
Duct Burners 95.3 0.08 2.3 Ib/MMSCF 0.21 4.80

CO.,e Emissions Total 70,233

Electrical Output

Electrical Output

MW-hr
Gas Turbine 42.62
Steam Turbine 18.4
Total Electrical 61.02
Thermal Output
Energy Content Thermal Thermal
Flow over datum Output Output
Ib BTU/Ib BTU MW-hr
925 psig Steam 15,000 1361.1 20,416,500 5.98
225 psig Steam 445,900 1250.4 557,553,360 163.41
15 psig Steam Import 31,500 11554 -36,395,100 -10.67
Stm. Cond. Import 302,200 148 -44,725,600 -13.11
MU from Water Treat. 316,700 29.8 -9,437,660 -2.77
Bolier Feed Export 133,600 213.1 28,470,160 8.34
NOXx Inj. Steam 31,310 1285.6 -40,252,136 -11.80
Boiler BD 3,300 206.0 -679,800 -0.20
Total 474,949,724 139.20
Energy Efficiency
Efficiency Ib CO,(e)/MW-hr
Cogen 351
Notes
CEC STANDARD: 1100 Ib CO, per MW-hr

Basis: One hour of operation

CO2, N20, and CH4 factors for CGT is from EPA AP-42 for stationary gas turbines burning natural gas

C0O2, N20, and CH4 factors for duct burners is from EPA AP-42 for external combustion sources burning natural gas
Fuel quantities and factors based on HHV

Thermal datum is liquid water at 600 F.

Steam Generator steam throughput based on 70% overall turbine/generator efficiency

Methodology per Jim Ross of RCS, Inc.

Energy Efficiency = CO2e Emissions /(Electrical Output + Thermal Output)
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