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Table C-1

OPERATIONAL EMISSION SUMMARY

Estimated Emissions (Ibs/day)

Source CO vOC NOx SOx PM10 PM2.5
No. 2 Crude PRD Fugitive Emissions -- 10.3 -- - -— --
No. 2 RSU PRD Fugitive Emissions - 3.4 - - - -
Minal/Merox PRD Fugitive Emissions -- 4.1 -~ - - -
Waste Gas Compressors Fugitive Emissions'”’ - 0.0 - - - -
FCCU Fugitive Emissions - 10.8 -- . - —
Alkylation Unit Fugitive Emissions -- 15.8 - — - -
VRDS Unit Fugitive Emissions - 22.6 - - — -
[SOMAX Fugitive Emissions -~ 26.7 - - - —
ISOMAX NOx Emissions Reduction - -- -b55.7 - - -
Cogen Train D Combustion Emissions' 72.3 40.9 178.4 63.1 105.4 105.4
Cogen Train D Fugitive Emissions o 7.3 - - — -
Railcar Loading and Unloading Rack Fugitive Emiss - 4.7 - - - -
Sulfur Recovery Facilities
Sour Water Stripper Fugitive Emissions -- 3.0 - - — -
Sulfur Recovery Unit Fugitive Emissions - . - - - -
Tail Gas Unit Incinerator Emissions 304.6 4.1 133.5 139.3 57 57
Tail Gas Unit Fugitive Emissions -- 1.0 -~ - -- -
Vapor Revcovery and Safety Flare System
Pilot Combustion Emissions 2.3 0.5 8.4 0.1 0.5 0.5
Fugitive Emissions - 2.7 -- - — —
Tank Emissions
Tank 302 — 149 - — — —
Tank 303 — 14 .6 - - — -
Tank 447 - 12.8 - -- - -
Tank 722 Fugitive Emissions -- 3.3 - - - -
Cooling Tower -- -- -~ -- 5.76 5.76
Total Emissions from Stationary Sources 379.14] 203.34| -23547| 202.41 117.36
Workers Commuting 3.79 0.36 0.36 0.00 0.02
Delivery Trucks 0.00 0.00 0.00 0.00 0.00
Fugitive Road Dust 0.00 0.00 0.00 0 0.156
Rail Cars 6.32 2.40 46.07 3.92 1.52
Total Emissions from Mobile Sources 10.11 2,76 46.43 3.92 1.69
TOTAL EMISSIONS 389.25] 206.10] -189.04| 206.33f 119.05

(1) Waste Gas Compressors are already vented to a vapor recovery system. Rerouting will not increase fugitive
components. Therefore, there is no increase in fugitive emissions.
(2) The PM emissions from Cogen Train D will be grouped with the existing Cogen Units and capped at existing
limits by permit conditions. Therefore, no increase PM10 and PM2.5 will occur from the facility by the addition of

Cogen Train D.
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TABLE C-3
CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
SULFUR RECOVERY FACILITY EMISSIONS
FROM TAIL GAS TREATING PLANT INCINERATOR

Poliutant Units co vVOC NO, SO, PM,,
Permit Limit ppmv, dry, 0% O, 150 40 30

Stack Flow Ib mols/hr, dry, 0% O 3022 3022 3022
Pollutant Flow b mols/hr 0.4533 0.1209( 0.0907
Pollutant MW Ib/Ib-mol 28 46 64
Pollutant Flow Ib/hr 12.69 5.56 5.80

Burner Duty mmBTU/hr 32.7 32.7
Fuel Heating Value |BTU/scf (HHV) 1050 1050
Fuel Flow scf/hr 31,143 31,143
Fuel Flow mmscf/day 0.747 0.747
Emission Factor Ib/mmscf 55 7.6
Pollutant Flow Ib/day 304.6 41| 133.5| 139.3 5.7
Note:

Calculation of mass emission limits for criteria pollutants from anticipated permit limits
VOC and PM,, emission factors from SCAQMD General Instruction Book for 2006-2007 AER, Appendix A
Table 1.

C-3
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Table C-4

CHEVRON PRODUCTS COMPANY

EL SEGUNDO REFINERY

Flare Emission Calculations

Emission
Pollutant factor MHC MDC AA
lbs/MMscf| lbs/hr | Ibs/day | Tonslyear
NOXx 130 0.35 8.38 1.53
SOx 0.83 2.23E-03 0.05 0.01
CO 35 0.09 2.26 0.41
VOC 7 0.02 0.45 0.08
PM10 7.5 0.02 0.48 0.09
Parameters
Pilot Gas flow rate 100,000 BTU/hr
Number of Pilots 3

Total Pilot Flow
Heating Value NG
Pilot Gas Flow Rate
Purge Gas Flow Rate 40 scf/min
Purge Gas Flow Rate 2,400 scffhr
Total Combustion Flow  2.69E-03 MMscf/hr

300,000 BTU/hr
1,050 BTU/scf
285.7 scflhr

MHU = Maximum Hourly Uncontrolled
MHC = Maximum Hourly Controlled
MDU = Maximum Daily Uncontrolied
MDC = Maximum Daily Controlied
AA = Annual Average

30-DA = Thirty-day Average
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Table C-5
CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
ISOMAX Furnace Burner Replacment

Furnace Information

Permitted Fired Duty (mmBtu/hr/furnace)| 57
No. of Furnaces Being Retrofitted 4
NOx Emissions
Current Post-Project Reduction
Conditions Conditions (ibs/day)
Emission Factor (Ibs/mmBtu)® 0.1492 0.04762
NOx Emissions (Ibs/hr) 34.01 10.86
NOx Emissions (Ibs/day) 816.3 260.6 555.7

(1) Permitted Fired Duty is appropriate because historical data indicates furnaces have operated at
the permitted limit. Therefore, the potential to emit for current conditions are compared to the
potential to emit for post-project conditions.

(2) Current emission factor based on 2-year average of CEMS monitoring data. Post-project
emission factor from U.S. EPA AP-42 Table 1.4-1 (July 1998) converted to lbs/mmBtu using 1050
Btu/scf.
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TABLE C-6

CHEVRON PRODUCTS COMPANY
ElL. SEGUNDO REFINERY
Process 1 - System 3 No. 2 Crude Unit
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS
No. 2 Crude PRDs- No Bellow Seals

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 92 23 2116
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 28 19 532
Bellows Sealed 0 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed U] 0 0
Flanges Light Liquid/Vapor 252 1.5 378
Flanges Heavy Liguid 0 1.5 0
Connectors  Light Liquid/Vapor 205 1.5 307.5
Connectors  Heavy Liquid 0 1.5 0
Pumps Light Liquid 4 104 416
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) {520 x 0.2= 104)
Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 51.4 0
(Non-Rule 1173) (514 x 0.1 = 51.4)
PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 0 0 0
Drains (with water seals) 0 0 0
Total Count: 581 Total (Ib/yr) 3,749.5
Hydrocarbon
Emissions (Ibs/day) 10.3

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitle class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-7

CHEVRON PRODUCTS COMPANY

EL SEGUNDO REFINERY

Process 01 - System 13 (2 Resid Unit)

Modification ID 01-13-XXX

REFINERY FUGITIVE EMISSIONS - AQMD FACTORS

No Bellow Seals

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 33 23 1138.5
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Beliows Sealed 0 0 0
Valves Light Liquid 0 19 0
Bellows Sealed 0 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 30 1.5 67.5
Flanges Heavy Liquid 0 15 0
Connectors  Light Liquid/Vapor 18 1.5 40.5
Connectors  Heavy Liquid 0 1.5 0
Pumps Light Liquid 0 104 0
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) {520 x 0.2= 104)
Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 51.4 0
(Non-Rule 1173) (514 x 0.1 = 514)
PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 0 0 0
Drains 0 80 0
(non-emergency, without water seal and venting to atmosphere)
Total Count: 81 Total (Ib/yr) 1,246.5
Hydrocarbon
Emissions (Ibs/day) 3.4

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of
kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.

NOTE: It is assumed replacement of equipment in identical service in the absence of external piping or
instrumentation configuration changes will not have impact on the respective fugitive emissions component count.
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TABLE C-8

CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
Process 12 - System 18: Minalk/Merox Plant
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS
Minalk PRDs- No Bellow Seals

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
; Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 48 23 1104
Bellows Sealed 90 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 0 19 0
Bellows Sealed 0 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed g0 0 0
Flanges Light Liquid/Vapor 144 1.5 216
Flanges Heavy Liquid 0 1.5 0
Connectors  Light Liquid/Vapor 120 1.5 180
Connectors Heavy Liquid 0 15 0
Pumps Light Liquid 0 104 0
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) (520 x 0.2= 104)
Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 51.4 0
{Non-Rule 1173) (514 x 0.1 = 51.4)
PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 0 0 0
Drains (with water seals) 0 0 0
Total Count: 312 Total (Ib/yr) 1,500.0
Hydrocarbon
Emissions (Ibs/day) 4.1

Light fiquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitle class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-9

CHEVRON PRODUCTS COMPANY

EL SEGUNDO REFINERY

Process 03 - System 01 (FCCU)
Modification 1D 03-01-001

REFINERY FUGITIVE EMISSIONS - AQMD FACTORS

No Bellow Seals
EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors lbs/yr* Emission Ibs/yr
Valves HC Vapor 79 23 2725.5
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liguid -50 19 -1425
Bellows Sealed 0 0 0
Valves Heavy Liquid 35 3 157.5
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 74 1.5 166.5
Flanges Heavy Liquid 61 1.5 137.25
Connectors  Light Liquid/Vapor 74 1.5 166.5
Connectors  Heavy Liquid 42 1.5 94.5
Pumps Light Liquid 1) 104 0
Pumps Heavy Liquid 1 80 123.2
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) (520 x 0.2= 104)
Compressors HC Gas/Vapor 2 514 1542
Compressors < 10% HC 0 51.4 0
(Non-Rule 1173) (514 x0.1=514)
PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 1 0 0
Drains 2 80 240
(non-emergency, without water seal and venting to atmosphere)
Total Count:. 321 Total (Ib/yr) 3,928.0
Hydrocarbon
Emissions (Ibs/day) 10.8

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of
kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.

NOTE: It is assumed replacement of equipment in identical service in the absence of external piping or
instrumentation configuration changes will not have impact on the respective fugitive emissions component count.
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TABLE C-10

CHEVRON PRODUCTS COMPANY - EL SEGUNDO REFINERY
Process 08 - System 01 (Alkylation Plant)
Modification ID 08-01-XXX
REFINERY FUGITIVE EMISSIONS SUMMARY - AGMD FACTORS
Case: Valves Are Bellows Sealed per Existing Piping Specifications Only

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 16 23 368
Bellows Sealed 2 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Ligquid 160 19 3040
Bellows Sealed 53 0 0
Valves Heavy Liquid 28 3 84
Bellows Sealed 18 0 0
Flanges Light Liquid/Vapor 595 15 1042.5
Flanges Heavy Liquid 78 15 117
Connectors  Light Liquid/Vapor 316 15 474
Connectors  Heavy Liquid 34 1.5 51
Pumps Light Liquid 0 104 0
Pumps Heavy Liquid 1 80 80
(Non-Rule 1173)
Pumps <10% HC 0 104 0
{Non-Rule 1173) (520 x 0.2= 104)
Compressors HC Gas/Vapor 1 514 514
Compressors < 10% HC 9] 51.4 0
{Non-Rule 1173) (514 x 0.1 = 51.4)
PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liguid/Vapor (Closed System) 19 0 0
Drains 0 80 0
(non-emergency, without water seal and venting to atmosphere)
Total Count: 1,421 Total (Ibfyr) 5,770.5
Hydrocarbon
Emissions (Ibs/day) 15.8

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of
kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.

NOTE: It is assumed replacement of equipment in identical service in the absence of external piping or
instrumentation configuration changes will not have impact on the respective fugitive emissions component count.
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TABLE C-11
CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
Process 04 - System 11 (VRDS)
Modification ID 04-11-001
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS
No Bellow Seals

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 162 23 3726
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 40 19 760
Bellows Sealed 0 0 0
Valves Heavy Liquid 306 3 918
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 368 15 552
Flanges Heavy Liquid 302 15 453
Connectors  Light Liquid/Vapor 133 1.5 199.5
Connectors  Heavy Liquid 320 1.5 480
Pumps Light Liquid 0 104 0
Pumps Heavy Liquid 4 80 320
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) {520 x 0.2= 104)
Compressors HC Gas/Vapor 1 514 514
Compressors < 10% HC 0 51.4 0
(Non-Rule 1173) (514 x 0.1 = 51.4)
PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 10 0 0
Drains 4 80 320
{non-emergency, without water seal and venting to atmosphere)
Total Count: 1,650 Total (Ib/yr) 8,242.5
Hydrocarbon
Emissions (Ibs/day) 22.6

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20% by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitle class present at > 20% by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F

or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-12
CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
Process 07 - System 04 (ISOMAX)
Modification ID 07-04-001
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS
No Bellow Seals

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 146 23 3358
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 46 19 874
Bellows Sealed 0 0 0
Valves Heavy Liquid 332 3 996
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 346 15 519
Flanges Heavy Liquid 352 1.5 528
Connectors  Light Liquid/Vapor 354 1.5 531
Connectors  Heavy Liquid 618 1.5 927
Pumps Light Liquid 2 104 208
Pumps Heavy Liquid 12 80 960
(Non-Rule 1173)
Pumps <10% HC 0 104 0
{Non-Rule 1173) (520 x 0.2= 104)
Compressors HC Gas/Vapor 1 514 514
Compressors < 10% HC 0 514 0
(Non-Rule 1173) (514 x 0.1 = 51.4)
PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 12 0 0
Drains 4 80 320
(non-emergency, without water seal and venting to atmosphere)
Total Count: 2,225 Total (Ib/yr) 9,735.0
Hydrocarbon
Emissions (Ibs/day) 26.7

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of
kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20% by volume.
kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitle class present at > 20% by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-13
CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
Process 17 - System New (Cogen train D)
Modification ID XX-XX-XXX
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS
No Bellow Seals

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
‘ Sources Factors Ibs/yr* | Emission Ibs/yr
Valves HC Vapor 102 23 2346
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 0 19 0
Bellows Sealed 0 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 186 1.5 279
Flanges Heavy Liquid 0 15 0
Connectors  Light Liquid/Vapor 15 1.5 22,5
Connectors  Heavy Liguid 0 1.5 0
Pumps Light Liquid 0 104 0
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) {520 x 0.2= 104)

Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 51.4 0
{Non-Rule 1173) (514 x 0.1 = 51.4)

PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) ] 1,135 0
PRV's Light Liquid/Vapor (Closed System) 0 0 0
Drains 0 0 0

(non-emergency, without water seal and venting to atmosphere)
Total Count; 303 Total (Ib/yr) 2,647.5
Hydrocarbon
Emissions (Ibs/day) 7.3

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%
by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitie class present at > 20%
by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-14

CHEVRON PRODUCTS COMPANY

EL SEGUNDO REFIN

ERY

Process 16 - System New (Railcar Unloading Rack)
Modification ID XX-XX-XXX
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS

No Bellow Seals

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors lbs/yr* Emission Ibs/yr
Valves HC Vapor 34 23 782
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 32 19 608
Bellows Sealed 0 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 84 15 126
Flanges Heavy Liquid 0 1.5 0
Connectors  Light Liquid/Vapor 138 1.5 207
Connectors  Heavy Liquid 0 1.5 0
Pumps Light Liquid 0 104 0
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) (520 x 0.2= 104)

Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 51.4 0
(Non-Rule 1173) (5614 x 0.1 = 51.4)

PRV's Heavy Liquid (To Atmosphere) 4] 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 0 0 0
Drains 0 80 0

(non-emergency, without water seal and venting to atmosphere)
Total Count: 288 Total (Ib/yr) 1,723.0
Hydrocarbon
Emissions (Ibs/day) 4.7

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitle class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-15
CHEVRON PRODUCTS COMPANY
EL. SEGUNDO REFINERY
Process 20 - System 00 (SWS Unit)
Modification 1D XX-XX-XXX
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS

No Bellow Seals
EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 6 23 138
Bellows Sealed 90 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 23 19 437
Bellows Sealed 0 0 0
Valves Heavy Liquid ] 3 0
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 63.5 1.5 95.25
Flanges Heavy Liquid 0 15 0
Connectors  Light Liquid/Vapor 75.5 1.5 113.25
Connectors  Heavy Liquid 0 1.5 0
Pumps Light Liquid 3 104 312
Pumps Heavy Liquid D 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) (520 x 0.2= 104)
Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 51.4 0
{Non-Rule 1173) (514 x 0.1 =51.4)
PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 0 0 0
Drains 0 80 0
(non-emergency, without water seal and venting to atmosphere)
Total Count: 120 Total (Ibfyr) 1,095.5
Hydrocarbon
Emissions (Ibs/day) 3.0

Light liquid and gasfliquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitle class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F

or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.

midbs\Z505\0EIRVAppendix C - Operational Emissions.xIs:SWS C'1 5

3/3/2008



TABLE C-16

CHEVRON PRODUCTS COMPANY

EL SEGUNDO REFINERY

Process 13 - System New (TGTU Fuel Gas)

Modification ID XX-XX-XXX

REFINERY FUGITIVE EMISSIONS - AQMD FACTORS
Fuel Gas - < 2-Inch Valves With Bellows Seals

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors Ibs/yr* Emission lbs/yr
Valves HC Vapor 0 23 0
Bellows Sealed 0 0 0
Valves Fuel Gas 13 12 153.6
Bellows Sealed 3 0 0
Valves Light Liquid 0 19 0
Bellows Sealed 0 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 74 1.5 111
Flanges Heavy Liquid 0 1.5 0
Connectors  Light Liquid/Vapor 63 15 93.8
Connectors  Heavy Liquid 0 1.5 0
Pumps Light Liquid 0 104 0
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
{(Non-Rule 1173) (520 x 0.2= 104)
Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 514 0
{Non-Rule 1173) (514 x 0.1 = 51.4)
PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liguid/Vapor (Closed System) 0 0 0
Drains 0 80 0
(non-emergency, without water seal and venting to atmosphere)
Total Count: 120 Total (Ibfyr) 358.4
Hydrocarbon
Emissions (Ibs/day) 1.0

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitle class present at > 20%

by volume.

Heavy liguid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 889 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for alf components based on factors used for Chevron Reformulated Gasoline Project.

m:idbsi2605\DEIRWppendix C - Operational Emissions xis:TGU

C-16

3/3/2008



TABLE C-17

CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
Process 20 - System New (Flare)
Modification 1D XX-XX-XXX
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS

No Bellow Seals
EQPT. TYPE SERVICE No. of Controlied Emission | Annual ROG
Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 14 23 322
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 8 19 152
Bellows Sealed 0 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 56 15 84
Flanges Heavy Liquid 0 1.5 0
Connectors  Light Liquid/Vapor 36 1.5 54
Connectors  Heavy Liquid 0 1.5 0
Pumps Light Liquid 2 104 208
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) (520 x 0.2= 104)

Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 51.4 0
{(Non-Rule 1173) (514 x 0.1 = 51.4)

PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 2 0 0
Drains 2 80 160

(non-emergency, without water seal and venting to atmosphere)
Total Count: 120 Total (Ib/yr) 980.0
Hydrocarbon
Emissions (Ibs/day) 2.7

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C}, based on the most volatitle class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-18

CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY

Process 16 - System New (Tank New 722 - Sphere LPG)

Modification 1D XX-XX-XXX
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 2 23 46
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 32 19 608
Beliows Sealed 0 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 88 1.5 132
Flanges Heavy Liquid 0 15 0
Connectors  Light Liquid/Vapor 22 15 33
Connectors  Heavy Liquid 0 1.5 0
Pumps Light Liquid 3 104 312
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) (520 x 0.2= 104)

Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 51.4 0
{Non-Rule 1 173) (614 x 0.1 =51.4)

PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor {Closed System) 1 0 0
Drains 1 80 80

(non-emergency, without water seal and venting to atmosphere)
Total Count: 149 Total (Ib/yr) 1,211.0
Hydrocarbon
Emissions (Ibs/day) 3.3

Light liquid and gasfliquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatite class present at > 20%

by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitle class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all componénts based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-19

CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
Process 16 - System New (Tank 302 - Floating Roof with External Fixed Dome)
Modification ID XX-XX-XXX
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors Ibs/yr* [ Emission Ibs/yr
Valves HC Vapor 0 23 0
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 23 19 437
Bellows Sealed 0 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 56 1.5 84
Flanges Heavy Liquid 0 1.5 0
Connectors  Light Liquid/Vapor 13 1.5 19.5
Connectors  Heavy Liquid ] 15 0
Pumps Light Liquid 3 104 312
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) (520 x 0.2= 104)

Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 51.4 0
(Non-Rule 1173) (514 x 0.1 = 51.4)

PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 2 0 0
Drains 4 80 320

(non-emergency, without water seal and venting to atmosphere)
Total Count: 101 Total (tb/yr) 1,172.5
Hydrocarbon
Emissions (Ibs/day) 3.2

Light liquid and gas/liquid streams: Liquid or gas/iiquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitle class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-21

CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
Process 16 - System New (Tank 303 - Floating Roof with External Fixed Dome})
Modification 1D XX-X-XXX
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS

EQPT. TYPE SERVICE No. of Controlled Emission | Annual ROG
Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 0 23 0
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 23 19 437
Beliows Sealed 0 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 56 1.5 84
Flanges Heavy Liquid 0 1.5 0
Connectors  Light Liquid/Vapor 13 1.5 19.5
Connectors  Heavy Liquid 0 1.5 0
Pumps Light Liquid 2 104 208
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) (520 x 0.2= 104)

Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 514 0
(Non-Rule 1173) (514 x0.1=51.4)

PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 2 0 0
Drains 4 80 320

(non-emergency, without water seal and venting fo atmosphere)
Total Count: 100 Total (Ibfyr) 1,068.5
Hydrocarbon
Emissions (ibs/day) 2.9

Light liquid and gas/liquid streams: Liquid or gas/liquid stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%

by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitle class present at > 20%

by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-23
CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
Process 16 - System 10 (ISOMAX Tank 447 - Floating Roof with Dome)
New ID 16-10-XXX
REFINERY FUGITIVE EMISSIONS - AQMD FACTORS

EQPT. TYPE SERVICE No. of Controlled Emission Annual ROG
Sources Factors Ibs/yr* Emission Ibs/yr
Valves HC Vapor 0 23 0
Bellows Sealed 0 0 0
Valves Fuel Gas 0 12 0
Bellows Sealed 0 0 0
Valves Light Liquid 0 19 0
Bellows Sealed 23 0 0
Valves Heavy Liquid 0 3 0
Bellows Sealed 0 0 0
Flanges Light Liquid/Vapor 8 1.5 12
Flanges Heavy Liquid 0 1.5 0
Connectors  Light Liquid/Vapor 0 1.5 0
Connectors  Heavy Liquid 0 1.5 0
Pumps Light Liquid 2 104 208
Pumps Heavy Liquid 0 80 0
(Non-Rule 1173)
Pumps <10% HC 0 104 0
(Non-Rule 1173) (520 x 0.2= 104)
Compressors HC Gas/Vapor 0 514 0
Compressors < 10% HC 0 51.4
(Non-Rule 1173) (514 x 0.1 =51.4)
PRV's Heavy Liquid (To Atmosphere) 0 1,135 0
PRV's Heavy Liquid (Closed System) 0 0 0
PRV's Light Liquid/Vapor (To Atmosphere) 0 1,135 0
PRV's Light Liquid/Vapor (Closed System) 7 0 0
Drains 2 80 160
(non-emergency, without water seal and venting to atmosphere)

Total Count: 42 Total (Ib/yr) 389.0
Hydrocarbon
Emissions (Ibs/day) 1.1

Light liquid and gas/liquid streams: Liquid or gas/liquid‘ stream with a vapor pressure greater than that of

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatile class present at > 20%
by volume.

kerosene (> 0.1 psia @ 100°F or 689 Pa @ 38°C), based on the most volatitie class present at > 20%
by volume.

Heavy liquid: Streams with a vapor pressure equal to or less than that of kerosene (= 0.1 psia @ 100°F
or 689 Pa @ 38°C) based on the most volatile class present > 20% by volume.

* Emission factors for all components based on factors used for Chevron Reformulated Gasoline Project.
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TABLE C-25

CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
COOLING TOWER EMISSION CALCULATIONS

Variable Value!! Units
Cooling Tower Circluation Rate (Q): 12,000|gal/min
Total Dissolved solid in water (TDS) 4,000|ppmw
Drift Loss (n): 0.001{%
Density of water (p): 8.34|Ib/gal
Annual Operating Hours (OH): 8760|hours/yr
PM Emissions®" 2104 |Ibs/yr
PM Emissions: 5.76]lbs/day

(1) Values are from data for existing equipment or vendor design specifications.

(2) PM Emissions (Ibs/yr) = Q x TDS/106 x /100 x p x 60 x OH from SCAQMD Guidelines for
Calculating Emissions from Cooling Towers, June 2006.

Note: Facility data shows no other criteria pollutants expected to be emitted.
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TABLE C-28
CHEVRON PRODUCTS COMPANY
EL SEGUNDO REFINERY
Railcar Emissions Associated with Increased LPG Movement
at the LPG Loading/Unloading Rack

Cargo Weight (Rail Car and Freight)

Number of Railcars 12|cars/day
Rail car tare weight'” 31jtons/one car
Weight of Product 77|tons/car
Gross Weight 1,296 {tons/day

Fuel Consumption
Distance within CA outside of Air Basin 160|miles
Fuel Factor'” ' 1.329|gal/1000 GTM™
Total ton-miles 207,360 [ton-miles
Total Fuel consumption 275.6|gal/day
Distance within CA inside of Air Basin 60|miles
Fuel Factor'” 1.329]gal/1000 GTM™
Total tons-mile 77,760 [ton-miles
Total Fuel consumption 103.3|gal/day

(1) Oteko, 2007. www.oteko.com
(2) Port of Los Angeles, 2004
(3) GTM = gross ton miles

EMISSION FACTORSY co VOC NOx SOx [ PM10
gram/gallon 27 4 10.4 799.8 17 6.6
Ibs/galion 0.0604 0.0229] 0.4405| 0.0375] 0.0146
(4) Emission Factors for Locomotives, U.S. EPA 420-F-97-05, December 1997, Table 9.
EMISSIONS
Link cO VOC NOX SOx | PM10
Within Basin (Ibs/day) 6.243 2.369| 45520 3.873] 1.504
Outside Basin (Ibs/day) 16.647 6.318| 121.387| 10.328] 4.010
EMISSIONS
Idling Emissions at Site’® CO VOC NOX SOx | PM10
Locomotive Idling (Ibs/day) 0.076 0.029 0.551] 0.047] 0.018

(5) idling Emissions = Emission factor (Ibs/gal) x Fuel Use (gal/hr) x ldling Time (hr/day)
Where: Fuel use = 5 gallons/hour (SCAQMD, 2003b) and idling time is a maximum of 15 minutes per day.

EMISSIONS
TOTAL RAILCAR EMISSIONS CO VOC NOx SOx PM10
Within Basin (Ibs/day) 6.318 2.308|  46.071 3.920 1.522
Outside Basin (Ibs/day) 16.647 6.318] 121.387] 10.328 4.010

m:\dbs\2505\DEIRppendix C - Operational Emissions.xls:Railcar Emissions C'37 313/2008



New Cogen Train D

TABLE C-29

CHEVRON PRODUCTS COMPANY

EL SEGUNDO REFINERY

COMPARATIVE CO, EMISSIONS
NEW COGEN VS UTILITY-SUPPLIED POWER AND NEW FIRED BOILER

: Fuel Input Emissions CO,e Emissions
GHG MMBTUH | MMSCFD Emission Factor (Ibs/day) {metric tons/yr)
CO,

CGT 524.7 11.99 110 Ib/mm/Btu 1,385,208 229,339
Duct Burners 128.5 2.94 120000  Ib/MMSCF 352,457 58,354
Total Fuel input 653.2
N,O
CGT 524.7 11.99 0.003 Ib/mm/Btu 38 1,851
Duct Burners 128.5 2.94 0.64 Ib/MMSCF 2 92
Methane (CH,)
CGT 524.7 11.99 0.0086  Ib/mm/Btu 108 412
Duct Burners 128.5 2.94 2.3 Ib/MMSCF 7 26
Total CO,e Emissions (metric tons/yr) 290,075
Currently Supplied SCE Power
Fuel Input Emissions CO.e Emissions
GHG MMBTUH | MMSCFD Emission Factor (Ibs/day) (tonneslyr)
CO,
200.0 4.57 120000  b/MMSCF 548,571 90,823
N,O
200.0 4.57 0.64 Ib/MMSCF 3 143
Methane (CH,)
200.0 4.57 2.3 Ib/MMSCF 11 40
Total CO,e Emissions (metric tons/yr) 91,007
Aux Boiler Emissions
Fuel Input Emissions CO,e Emissions
GHG MMBTUH | MMSCFD Emission Factor (ibs/day) {metric tons/yr)
CO,
105.9 242 120000  Ib/MMSCF 290,469 48,091
N,O
105.9 242 0.64 {b/MMSCF 2 76
Methane (CH,)
105.9 2.42 2.3 Ib/MMSCF 6 21
Total CO,e Emissions {(metric tons/yr) 48,189
PRO Project Power Demand (without Cogen)
Fuel Input Emissions CO,e Emissions
GHG MMBTUH | MMSCFD Emission Factor (Ibs/day) (metric tons/yr)
Cco,
299.0 6.83 120000  1b/MMSCF 820,114 135,781
N,O
299.0 6.83 0.64 Ib/IMMSCF 4 214
Methane (CHy)
299.0 6.83 2.3 Ib/MMSCF 16 60
Total CO,e Emissions (metric tons/yr) 136,056

m:dbs\2505\DEIRAppendix C - Operational Emissions.xis:Cogen GHG Caics
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TABLE C-29 (concluded)

CHEVRON PRODUCTS COMPANY

EL SEGUNDO REFINERY

COMPARATIVE CO, EMISSIONS
NEW COGEN VS UTILITY-SUPPLIED POWER AND NEW FIRED BOILER

New Fired Boiler

Fuel Input Emissions CO,e Emissions

GHG MMBTUH | MMSCFD Emission Factor (lbs/day) (metric tons/yr)
Co,

330.2 7.55 120,000  Ib/MMSCF 905,691 149,949
N,O

330.2 7.55 0.64 Ib/MMSCF 4.83 237
Methane (CH,)

330.2 7.55 2.3 Ib/MMSCF 17.359 66
Total CO,e Emissions (metric tons/yr) 150,252

Notes

Basis: 49.9 mW power plus 270,000 Ib/hr 850 psig steam
Heat inputs for cogeneration and fired boiler from manufacturer's estimates

Edison heat input based on 10,000 BTU/kWH

Assumed natural gas fuel at 1020 BTU/SCF HHV
CO, factor is from EPA AP-42

m:\dbs\2505\DEIR\Appendix C - Operational Emissions.xis:Cogen GHG Calcs (2)
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Cogen CO,e Emissions

TABLE C-30

CHEVRON PRODUCTS COMPANY

EL SEGUNDO REFINERY

COGEN TRAIN "D" GREENHOUSE GAS INTENSITY
COMPARED TO CEC STANDARD

Fuel Input Emissions | CO,e Emissions
GHG MMBTUH MMSCFH Emission Factor (lbs/hr) (Ibs/hr)
Co,
CGT 524.7 0.50 110 tb/mm/Btu 57,717 57,717
Duct Burners 128.5 0.12 120000 Ib/MMSCF 14,686 14,686
Total Fuel Input 653.2
N,O
CGT 5247 0.50 0.003 tb/mm/Btu 2 465.93
Duct Burners 128.5 0.12 0.64 Ib/MMSCF 0.08 23.18
Methane (CH,)
CGT 5247 0.50 0.0086 tb/mm/Btu 5 103.79
Duct Burners 128.5 0.12 2.3 lb/MMSCF 0.28 6.47
CO,e Emissions Total 73,002
Electrical Output
Electrical
Output
MW-hr
Gas Turbine 4215
Steam Turbine 7.75
Total Electrical 49.90
Thermal Output
Energy Content Thermal Thermal
Flow over datum Output Output
Ib BTU/Ib BTU MW-hr
850 psig Steam 40,000 1319.4 52,776,000 15.47
150 psig Steam 230,000 1204.2 276,966,000 81.17
15 psig Steam MU 25,000 1136.0 -28,400,000 -8.32
Stm. Cond. MU 170,000 119.8 -20,366,000 -5.97
NOXx Inj. Steam 24,000 1175.0 -28,200,000 -8.26
Boiler BD 10,000 190.7 -1,907,000 -0.56
Total 250,869,000 73.53
Energy Efficiency
Efficiency Ib CO,(e)/MW-hr
Cogen 591
Notes
CEC STANDARD: 1100 Ib CO, per MW-hr

Basis: One hour of operation
CO,, NL,O, and CH, factors for CGT is from EPA AP-42 for stationary gas turbines burning natural gas

CO,, N,O, and CH, 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 60° F.
Steam Generator steam throughput based on 70% overall turbine/generator efficiency
Methodology per Jim Ross of RCS, Inc.
Energy Efficiency = CO,e Emissions /(Electrical Qutput + Thermal Output)

m:\dbs\2506\DEIRAppendix C - Operational Emissions.xls:Cogen GHG Comparison
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Chevron El Segundo Refinery
PRO Project
Ambient Air Quality Analysis

Chevron El Segundo Refinery
Product Reliability and Optimization Project
Ambient Air Quality Report

January 22, 2008

Prepared for Chevron El Segundo Refinery
Environmental Audit, Inc.
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Chevron El Segundo Refinery
PRO Project
Ambient Air Quality Analysis

- INTRODUCTION

The Chevron Products Company (Chevron) El Segundo Refinery (Refinery) is located at 324 West
El Segundo Boulevard in the City of El Segundo, California, as shown in C- 1. The EI Segundo
Refinery occupies an irregularly shaped parcel of land, between Vista Del Mar on the west, El
Segundo Boulevard on the north, Sepulveda Boulevard on the east, and Rosecrans Avenue on the
south. Chevron is proposing modifications to existing specific process units, new process units,
and also new infrastructure that supports and links these units to other processes, units or facilities
throughout the Refinery as part of their Product Reliability and Optimization (PRO) project. The
proposed project will involve physical changes and additions to multiple process units and
operations as well as operational and functional improvements primarily within the confines of the
Refinery. The proposed locations within the Refinery for the units are shown in Figure C-2.

As part of the permitting process, Environmental Audit, Inc. (EAI) has calculated emissions to
evaluate the potential impacts of the criteria pollutants carbon monoxide (CO), nitrogen dioxide
(NO,), particulate matter less than 10 microns in diameter (PM10), and particulate matter less than
2.5 microns in diameter (PM2.5). Based on information provided by Chevron, the sections of the
project that will include the criteria pollutants are the new Safety Flare, the new Congeneration
train, the Tail Gas Unit (TGU) from the new Sulfur Recovery Facility, and the new Cooling Tower.
The project descriptions and the results of this evaluation are provided below.

PROJECT DESCRIPTIONS

The Pressure Relief Devices (PRDs) on the No. 2 Crude Unit, the No. 2 Residuum Stripper Unit,
the waste gas compressors, and the Minalk/Merox Unit that currently may vent to atmosphere
under upset conditions will be routed to this new Vapor Recovery and Safety Flare System. In
addition, PRDs from the new Sour Water Stripper (SWS), Sulfur Recovery Unit (SRU) and TGU
will be routed to this new Vapor Recovery and Safety Flare System. The recovered gases will be
treated prior to being added to the existing refinery fuel gas system.

The new 49 MW Cogen Train D includes a natural gas and refinery gas-fired turbine electric
generator, a new steam-driven turbine electrical generator, feed gas compressors, knockout and
surge pots, waste heat boilers (including duct burners) to generate steam, a carbon monoxide
oxidation catalyst unit, and a Selective Catalytic Reactor (SCR) unit to control emissions.

A new SRU with a capacity of 175 long tons per day will be installed to process increased amounts
of H,S to commercial grade, molten sulfur for sale. Ammonia in the feed stream to the SRU will
be converted to atmospheric nitrogen and water and exhausted through the TGU to the atmosphere.
The exhaust from the SRU will be vented to a new TGU for further processing before discharging
to the atmosphere. The TGU will include a new incinerator.

A new cooling tower with a water circulation rate of approximately 12,000 gpm will be constructed

to support cooling needs at the existing Alkylation Unit, new SRU, new SWS, and new TGU. The
cooling tower has two exhaust fans.
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Chevron El Segundo Refinery
PRO Project
Ambient Air Quality Analysis

EMISSION ESTIMATES

The emissions estimates emissions associated with the project were provided by Chevron. No best
available control technology (BACT) considerations were used in these calculations to create a
worst-case scenario for the evaluation. BACT, however, will be applied to the actual units, as
required. The calculated emissions are presented in Table C-31.

CRITERIA POLLUTANT IMPACT MODELING

In order to determine the ground level concentrations, the U.S. EPA ISCST3 (Version 02035) air
dispersion model is used to calculate the annual average and maximum 1-hour, 8-hour, and 24-hour
concentrations. While the U.S. EPA has approved AERMOD to replace ISCST3, the necessary
area-specific meteorological data are not readily available. Therefore, ISCST3 is an appropriate
model for determining the worst-case air quality impacts from a site.

The location of the source is identified based on data provided by Chevron and the Venice USGS
Quadrangle (see attached Figures C-1 and C-2). Calculated emissions rates were used in the
ISCST3 model. The ISCST3 model is run using the Lennox meteorological data available from the
SCAQMD. The following settings are used in running the ISCST3 dispersion model:

- Use stack-tip downwash;

- Use buoyancy-induced dispersion;

- Do not use gradual plume rise;

- Do not use calm wind processing routine;

- Do not use missing data processing routine;

- Use default wind profile exponents;

- Use default vertical potential temperature gradients; and
- Use urban mode dispersion.

ISCST3 also is set to include algorithms to model the effects of building downwash on emissions
from nearby or adjacent point sources. The model makes use of direction-specific information for
all building downwash cases. Terrain elevations were taken into account even though the Refinery
and the vicinity are in a relatively flat area.

The receptors used in the model include a fenceline receptors and a fine receptor grid. The terrain
surrounding the facility is relatively constant; however, terrain variations were included for the
receptor networks. The fenceline receptors (maximal spacing every 100 meters(m)) were used to
determine the maximum concentrations at the property line of the Refinery. A fine receptor grid
(100 m x 100 m spacing) was used to identify maximum impact locations. The grid originates near
the southwestern corner of the facility and extends 3,900 meters to the west, and 3,600 meters to
the north.

The maximum impact location is determined for the applicable averaging periods from the ISCST3
model output. The summary tables from the ISCST3 output files are included in Attachment A.
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Chevron El Segundo Refinery
PRO Project
Ambient Air Quality Analysis

The maximum ground level concentration and the Universal Tranverse Mercator (NAD 27)
coordinates for each maximum impact point are presented in Table C-32. Figure C-2 show the
maximum impact locations.

CRITERIA POLLUTANT IMPACT ANALYSIS

The proposed project maximum ground level concentrations are compared to the significance
thresholds established in Rule 1303, Appendix A, Table A-2 to demonstrate that the project will
not cause a violation of any state or national ambient air quality standard. The ambient air quality
data for Southwest Coastal Los Angeles County (Station No. 820) is used to establish background
levels of NOx, CO, and PM10. Table C-33 identifies the maximum concentration published by the
SCAQMD in the last three years (2004, 2005, and 2006) for each of the pollutants.

The CO 8-hour, PM10 24-hour, and PM10 annual average concentrations are compared to the
Significant Change in Air Quality Concentration thresholds. The CO 1-hour, NO, 1-hour, and NO,
annual average concentrations are combined with the maximum ambient concentrations and
compared to the Most Stringent Air Quality Standard. The results are presented in Table C-34.

The maximum NO, impact concentrations for 1-hour and annual averages are 101.66 and 5.05
micrograms per cubic meter (,Ltg/mS), respectively. The maximum CO impact concentrations for 1-
hour and 8-hour averages are 233.91 and 93.67 ,ug/m3, respectively. The maximum PM10 impact
concentrations for 24-hour and annual averages are 0.70 and 0.28 ﬂg/m3, respectively. Since
PM2.5 is either equal to or a fraction of PM10 and the thresholds are the same, PM2.5 was not
modeled. The maximum PM2.5 impact concentration will be equal to or less than the PM10
impact concentrations.

CONCLUSIONS

The criteria pollutant analysis results in no significant change in air quality and no exceedance of
the most stringent air quality standard for NO,, CO, PM10, or PM2.5. Therefore, the proposed
project complies with Ambient Air Quality Standards.

MRB:mc

Attachments

M:\Mrb\2505 Chevrom\AAQ\2505 AAQ report.doc
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TABLE C-31

Chevron PRO Project
Criteria Pollutant Emission Rates

M:AMrb\2505 Chevrom\AAQ\2505 AAQ Tables (rev1).xls:Emissions

Source CO (Ib/hr) |NOx (Ib/hr) |PM10 (Ib/hr)

Flare 9.40E-02 3.49E-01 2.01E-02

Cogen 2.98E+00| 1.08E+01 0.00E+00

TGU 1.30E+01] 5.69E+00 2.76E-01

Cooling Tower Fan 1 | 0.00E+00] 0.00E+00 1.20E-01

Cooling Tower Fan 2 { 0.00E+00| 0.00E+00 1.20E-01
C-45
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TABLE C-32

Chevron PRO Project
Criteria Pollutant Groundievel
Concentration Calculations

NOx Groundlevel Concentrations

Coordinates Calculated
Averaging Concentration
Period UTME UTMN (ug/im®)
1 Hour 370054 3752640 101.6594
Annual 370354 3752740 5.0512

CO Groundlevel Concentrations

Coordinates Calculated
Averaging Concentration
Period UTME UTMN (ng/m®)
1 Hour 370054 3752640 233.9060
8 Hour 370054 3752640 93.6725
Annual 370054 3752640 8.8753

PM10 Groundlevel Concentrations

Coordinates Calculated
Averaging Concentration
Period UTME UTMN (ng/m®)
24 370254 3752640 0.6987
Annual 370254 3752640 0.2846

Calculated emission are outputs from the ISCST3 model (v.02035).
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TABLE C-33

Chevron PRO Project
Criteria Pollutant Ambient
Concentration Calculations

Criteria | Averaging Concentration (ppm) Max Conc.
Pollutant | Period 2004 2005 2006 (ppm) | (ng/m’)
NO2 1-hr 0.09 0.09 0.02 0.09 169.92

Annual 0.0136 0.0134 0.002 0.0136 25.68

CO 1-hr 4 3 3 4] 4597.60

8-hr 3 2.1 2.3 3] 3448.20
Concentration (ug/m3)

PM10 24-hr 47 44 45 47

AAM 251 22.9 28.5 | 26.5

Data from Source No. 3 Southwestern Coastal Los Angeles Station number 820

C-47
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TABLE C-34

Chevron PRO Project
Significance Threshold Evaluation

Ambient Most Stringent] Significant Below
Background | Calculated Total Air Quality Change in Air | Threshold?
Criteria | Averaging Conec. Conc. Conc. Standard Quality Conc. Yes/No
Pollutant| Period (pg/m®) (ug/m®) | (ug/m’) (ng/m®) (ug/m’®)

NO2 1-hr 169.9 101.659 271.6 500 20 Yes
Annual 25.7 5.051 30.7 100 1 Yes
CcO 1-hr 4597.6 233.906 4831.5 23000 1100 Yes
8-hr 3448.2 93.672 3541.9 10000 500 Yes
PM10 24-~hr 47.0 0.699 47.7 50 2.5 Yes
AAM 26.5 0.285 26.8 30 1 Yes

PM2.5 will be equal to PM10 with the same threshold and therefore, below significance.
Evaluation Criteria Bolded

m:Amrb\2093\2505 AAQ Tables (rev1).xIsThreshold Evaluation
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FIGURES




1 Environmental Audit, In¢. 0 %000 N
N SITE LOCATION MAP
324 West El Segundo Boulevard
El Segundo, California
Figure C-1

Project No. 2506

NN\2605\Site Map Topo {rev.1).cdr
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ATTACHMENT A

ISCST3 Model Output Summary Tables



z :obgg

Attachment C -1

AFVANNOd = Jad
FI0408Ia = 44
IFYODSIA = DA
d10d4ardsn = 49
IFYDATYED = DD SHEARL dOIJHDTT «xx

T 29 (00670 ‘0% TICT ‘00°0%929LE ‘00 PS00LE ) IV *POTTITI8 NO Z¥6S9 10T §1 HNIYA HOIH IST HOIH TIY
ar-ardd Hdil 4o (O¥1dZ ‘AFTHZ ‘EX ‘¥X) ¥OLJHEDHI (HEHAAWNAZX) DNOD HEOVAAAY ai 4no¥s
NIAOMLAN ALYA

r¥ € x W/ SWETIDOADIN NI OUY 40 DNOD x=x
»¥¥ SIINSHY ¥H-T ISHAHOIH 40 XUVWHNS FHI w*+
: G1SON SOIXOL ASTH NYEAn DNOD
19 HOHYA $SIJOTIAOW *
Q002 %T XX KON wxx
Lo/Lo/et xxx \A2UDS0GZ\S310oloxg AW\s3uswunood AW\TesUSTIW\SHUTIFSS PUR SIUBUNOOIN\ 1D xx» x¥x GE0Z0 NOISHMHAA - E€LSOST +x=x

WEZZ:8Z'% '800Z/62/1T LNO XONG0&Z\DYV\UOIASYD SO0SZ\GIW\ ‘W *3TTA



T

:aBeg

09 H9Yd
00:02:%T
Lo/Lo/et

oD
oD
oD
OB
oD
oD
o8
oD
oD
oD

L B B e B e s B B B |

dI-ai¥p ddAL Jd0

AHOMIEN

* 3%

¥»¥»¥ SLINSHI (S¥X T

¥ ¥ ¥

rxx \ABYDS0SZ\SI00L0ag AW\s3jusundoq AW\ TesyoTW\SBuTilss pue S3UswWn2Odq\:D sxx

(00°0
(00°0
{00°0
{000
{00°0
{00°0
{00°0
(00°0
{000
(oo 0

‘02 1T ‘00°0%SESLE ‘007 ¥S00LE ) 1Y
'02°80T '00°0%LTSLE  '00°PS00LE ) LY
‘0T°ZST ‘00°0¥82SLE  ‘00°¥SEQLE ) IV
‘00°92T ‘00°0¥92SLE  ‘00°%STOLE ) AW
‘08°8ST ‘00°0F9TSLE ‘00" PSEOLE ) IV
‘08°8ST ‘00°0¥9TSLE  ‘00°9%STOLE ) IY
‘0% TITT ‘00°0%92SLE  ‘00°¥S00LE ) IV
‘00°99T ‘00°0%LTSLE  "00°%SPOLE ) I¥
‘0% 29T ‘00°0¥LTSLE  '00°¥SZOLE ) IY
‘007291 ‘00°0F%LTSLE ‘00 ¥SE0LE ) IV

(D147 ‘AFTHZ ‘9A ‘¥¥)  ¥0IdEOHEd

CxxW/SWYIDOADTIW NI

dLSON

z288t8°2
80€98°¢
SPE00°E
[AXAT AR
8TPZP €
Z6LTE €
THEE6 " €
€LEVE €
$PZ08T ¥
Ze140° S

ONOD HOWAHAY

O¥Y 30 DNOD »+»

) THONNY WOWIXYW 40 XUYWWAS HHL #¥%x

SOIXOL

KON »xx

AJYUNNOoE = U
ATOIOSTA = dd
JAVOOSTIA = Od
AT04ATID = db
LAYOATAD = 0D
ST HOTYA
ST HEOTHA
ST HNTYA
81 HNTYA
ST HITYA
SI HNTYA
ST HOTYA
ST HATIA
SI AnTYA
ST ENTYA
AFTHE NYEA0

Attachment C -2

CSHAAL YOLIHEDHY »+x

LSHHDIH HLO
LSHHDIH HL6
LEEHDIH HL8
LSHHDIH HLL
LSHHDIH HLY
LSEHDIH HLS
LSHHDIH HLV
LSHEHDIH Q¢
LSHHDIH ONT

T

LSHAHDIH LST TIY
dIl dnods

ONOD

*SLAOTHAOW « x

y¥x¥ SE0T0 NOISWHA - ETISDSI #x+

WdZZ:82*%

'800T/62/1T

100 XONSosZ\Oyv\uczasyd SO0SZ\QIN\ W =114



¥

:ebedq

AAVONNOE = Jd4g
dAT04081d = 4a
LIYDOSIA = DA
d104a1dd = an

LAYDATID = DD SHIAL

Attachment C -3

UCLIHOHI #x%

T 09 {0070 ‘0¥ 12T ‘00°0¥9ZSLE  ‘00°F¥S00LE ) I¥ FOZITTIT® NO H0906° €€z ST HEOTYA HDIH IST HOIH TIY
T 29 {000 ‘0% TZT ‘00°0¥9ZSLE ‘00 PS00LE ) I¥ *HOZTITII8 NO €6TFp Z€T SI HOTVA HOIH LST HOIH noL
T 29 (0070 ‘0%°8LT ‘00°0PSESLE  '00°%5589¢ ) IV :ZZSTS0T8 NO 99H0S2°9 SI HOTIVA HOIH IST HOIH NIDOD
1 05 (0070 ‘08°8ST ‘00°0%92SLE  ‘00°¥SZOLE ) IV *HZ90CTTI8 NO 8POLT ¥ 51 HENIVA HOHIH IST HOIH HAY1A
ar-ardd  ddial 40 (Oov1dZ ‘AHTHZ ‘¥A “¥X) d0LdHOEA (HHAAWHAX ) ONOD EOVIHEAY dI dnodEs
MAOMIAN H1¥d
o €+« W/ SWYADOIDIN NI O¥Y A0 ONOD s«
x¥¥ SITINSHA ¥H-T LSHHDIH 40 AVWHNS FHL xxx
dLsSON SOIXOL AHTH NYgan DNOD
p6T HOYL :SLAOTAAOW = »
(32X 4 ZRAN . 0D xxx
g0/0€/10 rxx \ASUDS0GZ\S3D2L0oxg AW\sjuswnoog AW\ TESULTW\SOUTIISS DUR SAUSWNDOI\ 1D s¥x +x% SE€0T0 NOISHHA - €ILSOSI w«x
WA8S:€%:ZT ‘8002/0€/T LNO 0OD5052\DWW\UOIASYD SOSZ\GIH\ W !STT&



S

:abeg

dr-dar¥yp ddAL 40

RAIOMLAN

S6T HOVA
6V 2V 2T
80/0€/T0

oD

oD

oD

o}9]

<
&
=
(0]
£
=
Q
‘_nm
AYVANQOE = ag <
FIOAOSIA = 4a
LAYODS1Ia = DA
AIOAATAD = 4D
Id¥O0IED = DD :SHJAL YOLAIDIE s+x
(00°0 ‘07 12T '00°0¥%925LE ‘00 ¥S00LE ) IV :80TTLOTB NO 9SHZLY €6 S$I HNTYA HOIH IST HOIH TTY
(00" 0 ‘0% TZI ‘00°0P9CSLE ‘00 °FS00LE )} IV 80ZTLOTS NO DELVEG E6 $I HOTVA HOIH 1ST HOIH fatons
(0o-o ‘027691 "00°0¥8TSLE ‘00°PS889€ ) LY BOPIEDTIB NO D900LL°T S§1 HNIVA HOIH IST HOIH NEDOD
(00°0 ‘007291 '00°0%LTSLE ‘00 PSE0LE ) I¥ *HZLOLOTB NO D68SLS T SI @NIYA HDIH IST HOIH AT
(D¥142 'ASTIHZ ‘¥X ‘¥X)  ¥0LddEDad (HHOQWNXXA ) DNOD HOVMIAY a1 dno¥do
qIVA
o € W/ SWTID0UDIN NI OYY 40 DNOD =«
»rr SITINSHA ¥H-8 ISHHDIH A0 ANVHKWAS HHL xx»
aLSON SOIXOL ASIE NYEE0 DNOD
1 SLAOTHAOK % *
X¥x QD x*+

xxx \AOUDS0SZ\83I0oload AW\ siusunoog Aw\TesyoTW\SDUT313198 pue SIUBUNSOIN P10 wwx

*»xx GEOZO NOISIHA - E€LSDSI sx»

HA8S:€P:2T '8007/08/T

I00 00605z \DYY\UOIASYD SOSZ\QIW\ (W 2T1T4



€

:obedq

£€6T @OYd
6p:2p:21
80/0€/10

0D
0
oD
]
oD
o5
oD
jol3)
08
0B

A A A A A A A A

(co"
(00"
{00~
(00"
(oo0"
(00"
(00"
{00"
{o0"
(00"

dIi-didp HJAL 40

AIOMIAN

¥

sxx SLINSHY (S¥X T

¥ ¥ X

¢]

QO OO0 O

0
0
0

‘0§ TITT ‘00
‘08°8ST ‘00-°
‘02 TET ‘00
'0Z°80T ‘00
007991 ‘00
‘00° 9zt ‘o0
‘08°8ST ‘00°
‘00729t ‘00"
‘0% TET ‘00
‘07" 1ITT ‘00

0¥92SLE ‘00" %56

0%925L€ ‘00 $SEOLE

0%SZTSLE ‘007 %S0

"OTLZSLE  '00°%S0
‘O0¥LZSLE ‘00 %SVOLE
"0%9ZSLE ‘00 FSTOLE
0%9Z2SL€ ‘00 %SCOLE
0%LZSLE ‘00" $SE0LE
‘0TLZSLE  '00°%SCOLE
‘0P9ZSLE ‘007 %S0

(OV14Z ‘AFTHZ ‘¥X ¥d¥)  dOL4AADHA

€+ x/SWYIDOEDIN NI

QLSON

69¢ IV 212€8°S
I¥ 0ZETT"9
IV 9CZ6TT9
LY £599¢€°9
IY TLL6G™9
IV $E89T° L
LY €€8967°L
IV 08¢Ze'8
IV €28L%°8
IVY SZ89.8°8

0LE
oLE

R T N N s

oLE

ONOD HOVAHAY

O¥Y J0 DNOD »«

) TYNNNY WOWIXVW Jd0 ASYWWAS HHL sxx

SOIXOL

Oo * ¥ ¥

»xx \AOUDS0SZ\s3peloxg AW\Sjusundoq AW\TesUdIW\sbuTijes pue SIuSUNOCI\ 1D xwex

AMVANNOH = dg
ATOAOSIA = dd
LAYOOSTIA = DA
YTOJATID = dD
EAYOATED = OD
ST HNTIYA
SI HNTYA
51 HENTYA
ST HITYA
ST HNTYA
51 HOTYA
SI HENTYA
ST HNTYA
5I dENTYA
ST dENTYA
AFTHE NN

FSHJAL JOLJHOHY »

LESHHDIH
LSHEHDIH
LSHHDIH
LSHEHDIH
LSHEHDIH
LSEHDIH
LSHHDIH
LSEHDIH
LSEHDIH
LSHEHDIH

+vx GE0Z0 NOISHHA

Attachment C -5

¥

*

HLOT

HL6

H18

HIL

HLD

HLS

HL¥

ade

anNe

LST TIY

aIl dno¥d

ONOD
BILAOTHACH » +

ELSOST xxx

WIS eyl

‘8002/0€/T  INO0DS052\JYY\UOIABYD S0SZT\GIW\ ‘W S1T4



14

1abeg

T

ar-arap
MAOMLEN

v9  HOVd
9%:85°0T
80/0€/1T0

Attachment C -6

AYVANNOY = dd
ATOADSIA = dd
IAYIOSIA = DA
ATOAATED = gD
LAYDATED = DD SHJAL IOLIIDTT »xx
DB (0070 ‘00 8% ‘00°0%9ZSLE ‘007 %SCO0LE ) IV¥ *9PZI0LOTB NO §9869°0 ST HOTYA HOIH LST HOIH TIY
FdAL J0 (OY1dZ ‘AFTHZ ‘¥R ‘¥¥X) JOIdHDHY (HHOQWWAZ) DNOD HEDVAHAY ar 4ancaEd
HIVA
P €+ x W/ SWYIDOTDOTIN NI OY¥Y 40 DONOD x+x
¥xy SLIINSHA VH-$T LSTEHOIH A0 AUVHWAS FHIL »+x
aLSON SDOIXOL AFTH NYEIN DNOD
. : SLAOTATOW » »
X ¥ OTIHd xxx
¥xx \ASUDG0SZ\ 5108 loxg AW\sijuswnoog AW\ TESUDTW\SHUTII9S PUBR SIUBWNDOAN\ i) xxx xxx GEOZ0 NOISAAA - ECISIST xxx»

WYO0¥:TO:TT ‘800Z/0€/T JLNO 0TWAS05Z\OYV\UOIABYD SO0SZ\GIW\ W 8TTa



T

:obeg

9 dDYd
9¥:84G: 0T
80/0€/10

1 o8 (0070 ‘00" T¥ ‘00°0%9TSLE  ‘00°FSSO0LE ) IV
T D29 (00°0 00" LE ‘00°0¥%LEZSLE ‘00" ¥SS0LE ) IV
1 D9 (0070 ‘00" T¥ ‘00" 0PSZSLE ‘007 FSE0LE ) IW
1 oo {0070 ‘00" TV ‘00°0PSTSLE  ‘00°%STOLE ) IW
1 DD (0070 ‘00°S¥ ‘00°0¥9ZSLE ‘00 ¥SPOLE ) IW
1 o9 (0070 ‘D008 ‘00°0¥%LZSLE ‘007 FSPOLE ) IV
1 DD (0070 ‘00" 6% ‘00°0%9ZSLE  '00°PSEOLE ) IV
T DB (0070 ‘00°0s ‘00°0%LZSLE ‘007 BSE0LE ) IV¥
I 25 (0070 ‘00 vF ‘00°0%LTGLE ‘007 ¥STOLE ) AW
T 29 {(00°0 ‘00°8% '00°0%92SLE '00°F¥STOLE ) 1Y

ar-aryy H"A4AL J40 {(OVTIdZ ‘AFTIEZ ‘YA ‘¥X)  d0LdEDHEA

MAOMIAN

*»¥x SITASHY {S¥X T

¥y

yyx \2OUDSGOSZ\s108L01g AW\ s1UsUnood AW\ TeSUOTW\SBUTI19s pue SIUSWNOOIN D) xxx

)

€xxW/SWTID0YDINW NI

OY¥Y 40 DNOD x+¢

TEONNY WOWIXYN 0 RIAVHRNS HHI »x»

GQLSON

SOIXOL

AIYANnog = 4

ATOIDSIA = dd

IIVODSIA = DA

FATOLAIED = 49

IAYDATED = DB
€9¢€21°0 ST HOTYA
ZISZT 0 ST HATYA
6T&ZT 0 ST HOTYA
9Z9YT 0 ST HOTYA
198810 ST FOTYA
89891°0 8T HNTEA
€8212°0 ST HNTYA
8Z6TZ0 ST HOTYA
6ELEZO ST HOTYA
SSP8TT0 ST J0TYA
DNOD HDVEEAY

AHTE NYEE0
OTINA s« »

fSHAXL AOLAHOHA +

LEHHOTH
LSHHDIH
LSHHDTH
ISHHOIHR
LSHHDIH
LEHHDTH
LSHHDTH
LSHHDTIH
LSHHDIH
ISHHDIH

*»xy GE0Z0 NOISYHA

¥ Attachment C -7

HLOT
HILé

HLL
HL9
HILS
HL?
qae
aNe
IST TIY

al 4aodo

DONOD

: SLAOTHION » x

CLSOST »x»

WY0F 10 TT

'800Z/0¢€/T

LOO 0TWAS0SZ\DYY\UoIaASyD SOSZ\OIW\ ‘KW 3114



