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Appendix B

Chevron EI Segundo Refinery - Coke Drum Reliability Project
Peak Day Construction Emission Summary®

Peak Peak Onsite
NOx/SOx Peak VOC/CO/NOx/ | Peak Onsite
Emissions from Equipment PM10/PM2.5 VOC/CO SOx/PM2.5 PM10
VOC (Ib/day) 13.14 43.14 43.81 8.48
CO (Ib/day) 50.58 159.42 161.66 34.01
NOXx (Ib/day) 82.09 303.84 304.24 51.80
SOx (Ib/day) 0.11 0.43 0.43 0.07
PM10 (Ib/day) 5.59 15.39 15.53 3.80
PM2.5 (Ib/day) 5.15 14.16 14.29 3.49
COgq (Ib/day) 9777.10 39942.99 39967.57 5866.50
Peak Peak Onsite
NOx/SOx Peak VOC/CO/NOx/ | Peak Onsite
Emission from Trips PM10/PM2.5 VOC/CO SOx/PM2.5 PM10
VOC (Ib/day) 0.97 9.28 0.00 0.00
CO (Ib/day) 6.60 84.34 0.00 0.00
NOX (Ib/day) 6.54 15.21 0.00 0.00
SOx (Ib/day) 0.02 0.14 0.00 0.00
PM10 (Ib/day) 0.86 4.54 0.00 0.00
Exhuast PM (Ib/day) 0.34 1.42 0.00 0.00
Fugitive PM (Ib/day) 0.52 3.13 0.00 0.00
PM2.5 (Ib/day) 0.40 1.84 0.00 0.00
COgq (Ib/day) 1618.14 15220.96 0.00 0.00
Peak Peak Onsite
NOx/SOx Peak VOC/CO/NOx/ | Peak Onsite
Fugitive PM PM10/PM2.5 VOC/CO SOx/PM2.5 PM10
PM10 from Offroad Vehicles (Ib/day)® 1.68 1.15 1.15 1.49
PM10 from Construction (Ib/day)® 0.00 0.00 0.00 13.08
PM2.5from Offroad Vehicles (Ib/day)® 0.28 0.19 0.19 0.25
PM2.5 from Construction (Ib/day)® 0.00 0.00 0.00 2.72
Peak Peak Onsite
NOX/SOx Peak VOC/CO/NOx/ | Peak Onsite
Paint VOC PM10/PM2.5 VOC/CO SOx/PM2.5 PM10
Paint VOC (Ib/day) 0.00 4.20 4.20 0.00
Peak Peak Onsite
NOX/SOx Peak VOC/CO/NOx/ | Peak Onsite
Ship Emissions PM10/PM2.5 VOC/CO SOx/PM2.5 PM10
VOC (Ib/day) 40.09 0.00 0.00 0.00
CO (Ib/day) 123.47 0.00 0.00 0.00
NOX (Ib/day) 1052.94 0.00 0.00 0.00
SOx (Ib/day) 27.02 0.00 0.00 0.00
PM10 (Ib/day) 19.23 0.00 0.00 0.00
PM2.5 (Ib/day) 15.80 0.00 0.00 0.00
COgq (Ib/day) 42317.28 0.00 0.00 0.00
Peak Peak Onsite
NOX/SOx Peak VOC/CO/NOx/ | Peak Onsite
Total Emissions Thresholds PM10/PM2.5 VOC/CO SOx/PM2.5 PM10
VOC (Ib/day) 75 54.20 56.62 48.01 8.48
CO (Ib/day) 550 180.65 243.76 161.66 34.01
NOX (Ib/day) 100 1141.57 319.05 304.24 51.80
SOx (Ib/day) 150 27.14 0.57 0.43 0.07
PM10 (Ib/day)? 150 27.36 21.09 16.68 18.36
PM2.5 (Ib/day)® 55 21.63 16.20 14.48 6.47
COgq (Ib/day) NA 53712.52 55163.95 39967.57 5866.50

(1) Onsite emissions exclude ship and trip emissions.
(2) Controlled PM.
(3) https:/lwww.agmd.gov/ceqa’handbook/PM2_5/pm2_5.html.
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project
Construction Equipment Emission Factors for 2012/2013

2012 Emission Factors Ib/h®
Equipment Type Hp voC co NOx SOx PM10 CO, CH, | COg®

Vibrating plate compactor (gasolin 15 0.0050[ 0.0263| 0.0314] 0.0001f 0.0013 4.31| 0.0005 4.39
Roller vibrator, diesel 120 0.1054| 0.4098| 0.6619| 0.0007[ 0.0574 58.99] 0.0095 60.51
Paving machine 120 0.1467| 0.5107| 0.8788| 0.0008[ 0.0776 69.20] 0.0132 71.31
(1) Based on SCAQMD emission factors : http://www.agmd.gov/ceqa/handbook/offroad/offroad.html

(2) Carbon Dioxide Equivalents(COgq) = CO2 + CH4*21 + N20*310 where N20O = CH4*0.26/0.58 CCAR General Reporting Protocol (J:

2013 Emission Factors Ib/hi®
Equipment Type Hp \ele co NOx SOx PM10 CO, CH, | COg®

Backhoe 580 Case 120 0.0694| 0.3529| 0.4565[ 0.0006( 0.0383 51.73[ 0.0063 52.73
Diesel grader 120 0.1254| 0.5310] 0.7729[ 0.0009[ 0.0676 74.96] 0.0113 76.77
Vibrating plate compactor (gasolin 15 0.0050f 0.0263| 0.0314] 0.0001f 0.0012 4.31| 0.0005 4.39
Roller vibrator, diesel 120 0.0986] 0.4063| 0.6253| 0.0007[ 0.0534 58.99( 0.0089 60.41
Concrete pump, trailer mount 50 0.1052| 0.3116] 0.3228[ 0.0004f 0.0275 34.33] 0.0095 35.85
Mortar mixer, gasoline 15 0.0074| 0.0386] 0.0470[ 0.0001f 0.0021 6.32] 0.0007 6.43
Paving machine 120 0.1387| 0.5057| 0.8357[ 0.0008[ 0.0729 69.20[ 0.0125 71.20
Crane, diesel (20 ton) 120 0.0919| 0.3618] 0.5508[ 0.0006{ 0.0493 50.15( 0.0083 51.47
Crane, diesel (150 ton) 250 0.1040] 0.2948| 0.9948| 0.0013| 0.0351f 112.16[ 0.0094[ 113.66
Crane, diesel (400 ton) 500 0.1551] 0.5292| 1.4230{ 0.0018| 0.0518| 180.10[ 0.0140{ 182.34
Crane, diesel (1600 ton) 750 0.2625| 0.8887| 2.4614| 0.0030] 0.0885( 303.04f 0.0237[ 306.83
Manlift, telescoping, propane 50 0.0592[ 0.1757| 0.1840] 0.0003[ 0.0156 19.61f 0.0053 20.47,
Welder, diesel (250 amp) 50 0.0979] 0.2753| 0.2535| 0.0003| 0.0240 25.96] 0.0088 27.37
Air compressor, diesel (185 cfm) 50 0.0921| 0.2546] 0.2221| 0.0003| 0.0220 22.27( 0.0083 23.60
Air compressor, diesel (375 cfm) 120 0.0825| 0.3251] 0.4991f 0.0006[ 0.0456 46.95 0.0074 48.14
Power Unit 500 0.1818| 0.7230] 2.3955| 0.0033| 0.0690[ 336.85 0.0164[ 339.48
Generator, diesel (6 kW) 25 0.0266] 0.0908| 0.1594[ 0.0002[ 0.0091 17.63] 0.0024 18.02
Forklift 15 Ton 175 0.1347] 0.7388| 1.2314| 0.0016] 0.0592[ 141.98( 0.0122[ 143.92
Forklift, diesel (4 ton) 120 0.1106] 0.4905| 0.7587| 0.0009( 0.0590 77.95| 0.0100 79.55
Hydrotest pump 25 0.0359| 0.1004| 0.1761] 0.0002] 0.0109 19.49] 0.0032 20.00
Light tower, diesel (4 kW) 25 0.0266] 0.0908| 0.1594| 0.0002] 0.0091 17.63] 0.0024 18.02
32 Line Platform Trailer Hatz dies 15 0.0118| 0.0617| 0.0737[ 0.0002[ 0.0029 10.11] 0.0011 10.28
Prime Mover ISX 750 0.3542] 1.0311] 2.9938| 0.0044| 0.1046[ 441.74[ 0.0320[ 446.85
36 line self propelled transporter 500 0.2170[ 0.6362| 1.7865| 0.0027| 0.0634f 272.33] 0.0196] 275.47
Roller 120 0.0986] 0.4063| 0.6253| 0.0007[ 0.0534 58.99( 0.0089 60.41
Bobcat skip loader 120 0.0694| 0.3529| 0.4565[ 0.0006( 0.0383 51.73] 0.0063 52.73
Sissor Lifts (propane) 25 0.0166] 0.0503| 0.0937[ 0.0001f 0.0051 10.96] 0.0015 11.20
Track Excavator 250 0.1242] 0.3541] 1.1360] 0.0018| 0.0372[ 158.68[ 0.0112[ 160.48
Crane Diesel 300 ton 500 0.1551] 0.5292| 1.4230{ 0.0018| 0.0518| 180.10[ 0.0140{ 182.34
Crane Diesel (65 ton) 250 0.1040] 0.2948| 0.9948| 0.0013| 0.0351f 112.16[ 0.0094[ 113.66
Crane, diesel (35 ton 175 0.1031] 0.4821| 0.7769] 0.0009| 0.0445 80.34| 0.0093 81.83

(1) Based on SCAQMD emission factors : http://www.agmd.gov/ceqa/handbook/offroad/offroad.html
(2) Carbon Dioxide Equivalent§COgq) = CO2 + CH4*21 + N20*310 where N20O = CH4*0.26/0.58 CCAR General Reporting Protocol (J:
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project
Construction Equipment Emission Factors for 2014

2013 Emission Factors Ib/h®
Equipment Type Hp VOC co NOXx SOx PM10 co, CH, | COg®?
Backhoe 580 Case 120 0.0634| 0.3503| 0.4252[ 0.0006{ 0.0337 51.73[ 0.0057 52.64
Diesel grader 120 0.1166] 0.5268| 0.7270[ 0.0009| 0.0614 74.96] 0.0105 76.65
Vibrating plate compactor (gasolin 15 0.0050[ 0.0263| 0.0314] 0.0001f 0.0012 4.31| 0.0005 4.39
Roller vibrator, diesel 120 0.0921] 0.4030[ 0.5906| 0.0007[ 0.0494 58.99 0.0083 60.32
Concrete pump, trailer mount 50 0.0949| 0.3004] 0.3098[ 0.0004f 0.0251 34.33] 0.0086 35.70
Mortar mixer, gasoline 15 0.0074| 0.0386] 0.0466| 0.0001f 0.0020 6.32] 0.0007 6.43
Paving machine 120 0.1311] 0.5011] 0.7948[ 0.0008[ 0.0682 69.20[ 0.0118 71.09
Crane, diesel (20 ton) 120 0.0859| 0.3587| 0.5189[ 0.0006[ 0.0453 50.15( 0.0078 51.39
Crane, diesel (150 ton) 250 0.0979] 0.2817| 0.9088| 0.0013| 0.0317{ 112.16[ 0.0088[ 113.57
Crane, diesel (400 ton) 500 0.1468| 0.4948| 1.2979| 0.0018| 0.0470[ 180.10f 0.0132[ 182.22
Crane, diesel (1600 ton) 750 0.2485| 0.8312| 2.2480] 0.0030[ 0.0803[ 303.04f 0.0224[ 306.63
Manlift, telescoping, propane 50 0.0534f 0.1694] 0.1765] 0.0003[ 0.0142 19.61f 0.0048 20.38
Welder, diesel (250 amp) 50 0.0886] 0.2652| 0.2435[ 0.0003[ 0.0219 25.96] 0.0080 27.24
Air compressor, diesel (185 cfm) 50 0.0831] 0.2446] 0.2134[ 0.0003f 0.0201 22.27( 0.0075 23.47
Air compressor, diesel (375 cfm) 120 0.0758| 0.3216] 0.4682[ 0.0006[ 0.0416 46.95 0.0068 48.04
Power Unit 500 0.1683| 0.6904| 2.1655| 0.0033| 0.0627[ 336.85 0.0152[ 339.28
Generator, diesel (6 kW) 25 0.0256] 0.0868| 0.1557[ 0.0002[ 0.0085 17.63] 0.0023 18.00
Forklift 15 Ton 175 0.1236] 0.7367| 1.1536] 0.0016] 0.0538| 141.98( 0.0112[ 143.76
Forklift, diesel (4 ton) 120 0.1008| 0.4857| 0.7130[ 0.0009( 0.0537 77.95 0.0091 79.40
Hydrotest pump 25 0.0333] 0.0959| 0.1721] 0.0002] 0.0101 19.49] 0.0030 19.97|
Light tower, diesel (4 kW) 25 0.0256] 0.0868| 0.1557] 0.0002] 0.0085 17.63| 0.0023 18.00
32 Line Platform Trailer Hatz dies 15 0.0118| 0.0617| 0.0737[ 0.0002[ 0.0029 10.11] 0.0011 10.28
Prime Mover ISX 750 0.3371] 0.9944| 2.6748] 0.0044| 0.0937[ 441.74[ 0.0304[ 446.60
36 line self propelled transporter 500 0.2065[ 0.6134| 1.5945] 0.0027| 0.0567( 272.33] 0.0186] 275.32
Roller 120 0.0921| 0.4030[ 0.5906| 0.0007[ 0.0494 58.99 0.0083 60.32
Bobcat skip loader 120 0.0634| 0.3503| 0.4252[ 0.0006{ 0.0337 51.73[ 0.0057 52.64
Sissor Lifts (propane) 25 0.0160] 0.0494| 0.0919( 0.0001f 0.0048 10.96] 0.0014 11.19
Track Excavator 250 0.1180] 0.3480] 1.0099| 0.0018| 0.0333| 158.68) 0.0106[ 160.39
Crane Diesel 300 ton 500 0.1468| 0.4948| 1.2979| 0.0018| 0.0470[ 180.10f 0.0132[ 182.22
Crane Diesel (65 ton) 250 0.0979] 0.2817| 0.9088| 0.0013| 0.0317{ 112.16[ 0.0088[ 113.57
Crane, diesel (35 ton 175 0.0977| 0.4806| 0.7306] 0.0009| 0.0412 80.34| 0.0088 81.75

(1) Based on SCAQMD emission factors : http://www.agmd.gov/ceqa/handbook/offroad/offroad.html
(2) Carbon Dioxide Equivalent§COgq) = CO2 + CH4*21 + N20*310 where N20O = CH4*0.26/0.58 CCAR General Reporting Protocol (J:
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Chevron El Segundo Refinery - Coke Drum Reliability Project

Appendix B

Fugitive PM Construction Emissions

Controlled Emissions Uncontrolled Emissions
Average PM10 Average Average
Pieces of Peak Pieces Emission Water PM10 Peak PM10 PM10 Peak PM10 | SCAQMD
Equipment of Equipment Hours of Factor Control Emissions | Emissions | Emissions | Emissions Emission
Earthmoving Operations Operating Operating Operation  (Ib/hour) Factor® (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) |Factor Source
Construction Activities® 5 5 10 0.348 0.39 6.78 6.78] 17.3818261] 17.3818261jTable A9-9-F
Controlled Emissions Uncontrolled Emissions
Peak
Average Tons Tons of PM10 Average Peak Average Peak
of Materials Materials ~ Emission Water PM10 PM10 PM10 PM10 SCAQMD
Handled Per Handled Factor Control Emissions | Emissions | Emissions | Emissions Emission
Stockpiles Day Per Day (Ib/ton) Factor Pounds/day | Pounds/day | Pounds/day | Pounds/day |Factor Source
Construction Activities™ 429 429 0.0035 0.39 0.585585 0.585585 1.5015 1.5015 |Table A9-9-G
Assumptions: 1cubic yard trench spoils = 1 ton
Average Peak PM10 Average Peak Average Peak
Acreage Acreage Emission PM10 PM10 PM10 PM10 SCAQMD
Days of Disturbed  Disturbed Factor Emissions | Emissions | Emissions | Emissions Emission
Earth Disturbance Construction Per Day Per Day (Ib/day/acre) | Pounds/day | Pounds/day | Tons/Year | Tons/Year |Factor Source
Construction Activities® 20 1 1 0.200 0.200 0.200 0.002 0.002  [Table A9-9-E
Controlled Emissions Uncontrolled Emissions
Peak
Average Tons of PM10 Average Peak Average Peak
Materials Materials ~ Emission Water PM10 PM10 PM10 PM10 SCAQMD
Handled Per Handled Factor Control Emissions | Emissions | Emissions | Emissions Emission
Loading/Dumping Operations® Day (tons) Per Day (Ib/ton) Factor Pounds/day | Pounds/day | Pounds/day | Pounds/day | Factor Source
Truck Filling 454 454 0.02205 0.39 3.904173 3.904173 10.0107 10.0107 |Table A9-9
Truck Dumping 454 454 0.009075 0.39 1.6068195 | 1.6068195 4.12005 4.12005 |Table A9-9
TOTAL PM10 Pounds/day Average Peak
(Controlled Emissions) 13.0750 13.07503]
(Uncontrolled Emissions) 33.016] 33.016]

(1) Mitigated Emissions assume that watering 3 times per day controls emissions by 61 percent (Uncontrolled Emissions x 0.39)

(2) Emissions (Ibs/hr) = [0.75 x (G >®)/(H**) x J

where G = silt content (7.5%), H = moisture content (15.0%) and J = hrs of operation (EPA AP-42 Table 11.9-1 for bulldozing overburden).
(3) Emissions (Ibs/ton) = 0.00112 x [(G/5)™%/(H/2)**] x 113
where G=mean wind speed (12 mph), H=moisture content of surface material (2%); I=Ibs of dirt handled per day; and J=2,000 Ibs/ton
(4) Emissions (Ibs/day/acre) = 1.7 x [(G/1.5)*(365-H)/235] x 1/15 x J
where G = silt content (7.5%); H = days with >0.01 inch of rain (34); | = percentage of time wind speed exceeds 12 mph (0.5%) and J= fraction of TSP (0.5). Wind speed data acquired from

Long Beach 1981 meteorological file.

(5) Used SCAQMD Table 9-9 Default emission factors.

Assumptions
Acres graded
1/4th graded on average day
50% contigency on peak day

Total cubic yards graded

Total cubic yards excavated

Total excavation/graded

Cubic yards per month (26 months of activity)
Cubic yards per day (20 day months)

50% contigency on peak day

Avg number of land disturbing vehicle types
Max number of land disturbing vehicle types
50% contigency on peak day

M:\MC\2706 Chevron - Coker Replacement\Construction\2706 Construction Emissions - King Harbor (rev6).xls:FugitiveConstEF
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project
Ship Parameters

OGV Main Engine Usage per One-Way Transit

Propulsion Speed Load Distance Duration Energy Consumed
Activity Max Hp @ (Kts) Factor © (nmitrip) *? (hrttrip) (kW-hr/trip) *®
Fairway: AQMD Overwater Boundary to 24 nmile >¢9 11,265 12.0 0.58 27.0 2.25 10,922
Fairway: 24 nmile to Precautionary Zone ©"° 11,265 12.0 0.58 15.9 1.33 6,444
Precautionary Zone to Breakwater®*) 11,265 9.0 0.24 8.1 0.90 1,846
Harbor Transit Inbound ©*t%) 11,265 5.0 0.04 3.5 0.70 246
Harbor Transit Outbound ©**'" 11,265 8.0 0.17 3.5 0.44 630
Turning “1"%® 11,265 n/a 0.02 n/a 0.23 39
Docking @49 11,265 n/a 0.02 n/a 0.25 42

Notes: (1) Portion of the trip between the AQMD overwater boundary and the 24-nmile zone.
(2) 8400 kw per Big Lift Spec sheet.
(3) Average speeds in the precautionary zone are from POLA Inventory of Air
Emissions 2009 Table 3.5 (Starcrest, 2010).
(4) Load factor of 0.02 represents minimum load factor for propulsion engines (Starcrest, 2010).
(5) Average cruising speeds represent 94% of the maximum speed (Starcrest, 2010). Maximum
speeds are from Lloyds data.
(6) Load factor is (speed/max speed)3. From Starcrest (2010).
(7) Portion of the trip between the 24-mile zone and Precautionary Zone.
Total average fairway distance from overwater boundary to precautionary zone is 42.9 nmiles (27+15.9 nmiles)
for container ships, assuming 100% use north route.
(8) Portion of transit that occurs from PZ boundary to the POLA breakwater.
(9) Portion of the trip that occurs inside the POLA breakwater to the West Basin.
(10) Average Harbor Transit speeds found in POLA Inventory of Air Emissions Section 3.5.6 (Starcrest, 2010).
(11) Average Harbor Transit time (arrival & departure) (Starcrest, 2004 Table 2.51) less 14 minutes of turning time.
(12) Distances from POLA Inventory of Air Emissions Table 3.1 (Starcrest, 2010).

Average One-Way Transit Distances nmiles
AQMD Boundary to PZ 1-way 42.9
VSRP Zone 1-way (24nm zone) 24.0
PZ to Breakwater 1-way 8.1

(13) 1 hp-hr =0.746 kW-hr.

(14) Average time for vessel docking is 15 minutes per one-way trip (Starcrest, 2007 Section 2.5.6).

(15) Portion of the trip that occurs once the vessel arrives at the West Basin.
) Assume Vessel Speed Reduction (VSR).
)
)

(16
(17) Turning would occur during only one trip segment (either inbound or outbound).
(18) Turning time is estimated to take 14 minutes for a 180 degree turn, according to Starcrest 2004 Figure 2.28.
OGV Auxiliary Generator Usage per One-Way Transit
Auxiliary kW Hours/ kW-Hrs/
Activity per Vessel ) Transit Transit
Fairway: AQMD Overwater Boundary to 24 nmile 234.00 2.25 526
Fairway: 24 nmile to Precautionary Zone 234.00 1.33 310
Precautionary Zone to Breakwater 234.00 0.90 211
Harbor Transit Inbound 619.00 0.70 433
Harbor Transit Outbound 619.00 0.44 271
Turning 619.00 0.23 144
Docking 619.00 0.25 155
Hoteling 138.00 24.0 3,312

Notes: (1) From POLA Inventory of Air Emissions Table 3.13 (Starcrest, 2010).

OGV Auxiliary Boiler Usage per One-Way Transit

Boiler kW Hours/ kW-Hrs/
Activity per Vessel @ Transit Transit
Fairway: AQMD Overwater Boundary to 24 nmile - 2.25 -
Fairway: 24 nmile to Precautionary Zone - 1.33 -
Precautionary Zone to Breakwater - 0.90 -
Harbor Transit Inbound - 0.70 -
Harbor Transit Outbound - 0.44 -
Turning 137.00 0.23 32
Docking 137.00 0.25 34
Hoteling 137.00 24.0 3,288

Notes: (1) From POLA Inventory of Air Emissions Table 3.17 (Starcrest, 2010).

Tugboat Usage during Assists

Tugboat Load Hours/ Tugboats Engines kW-Hrs/
Engine Type Average Hp ) | Factor @ Assist @ per Assist | in Service®” Assist
Main Engine 1,934 0.31 211 2 2 3,770
Auxiliary Generator 149 0.43 211 2 1 201

Notes: (1) From POLA Inventory of Air Emissions Table 4.1/4.2 (Starcrest, 2010).
(2) From POLA Inventory of Air Emissions Table 4.9 (Starcrest, 2010).
(3) Time spent operating per vessel trip. Equal to vessel "Harbor" transit times 1.3 to account for tug movement and assist time.
(4) Assist tugboats have 2 main engines and 2 auxiliary engines. Only 1 auxiliary and both main engines operate during an assist.
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project
Ocean Going Tug Boat Parameters

OG Tug Main Engine Usage per One-Way Transit

Propulsion Speed Load Distance Duration Energy Consumed
Activity Max Hp @ (Kts) Factor © (nmftrip) *? (hritrip) (kW-hrftrip) 2
Fairway: AQMD Overwater Boundary to 24 nmile %) 7,594 9.0 0.24 - - -
Fairway: Port to King Harbor ©"° 7,594 9.0 0.24 50.0 5.56 7,684
Precautionary Zone to Breakwater®® 7,594 9.0 0.24 16.2 1.80 2,490
Harbor Transit Inbound ©*°* 7,594 5.0 0.04 35 0.70 166
Harbor Transit Outbound ©*°) 7,594 8.0 0.17 35 0.44 425
Turning “*"1® 7,594 n/a 0.02 n/a 0.23 26
Docking ®***% 7,594 n/a 0.02 n/a 0.25 28

Notes: (1) Portion of the trip between the AQMD overwater boundary and the 24-nmile zone.
(2) Average horse power for ocean going tug. POLA Inventory of Air Emissions Table 3.26 (Starcrest, 2010)
(3) Average speeds in the precautionary zone are from POLA Inventory of Air
Emissions 2009 Table 3.5 (Starcrest, 2010).
(4) Load factor of 0.02 represents minimum load factor for propulsion engines (Starcrest, 2010).
(5) Average cruising speeds represent 94% of the maximum speed (Starcrest, 2010). Maximum
speeds are from Lloyds data.
(6) Load factor is (speed/max speed)3. From Starcrest (2010).
(7) Portion of the trip between the 24-mile zone and Precautionary Zone.
Total average fairway distance from overwater boundary to precautionary zone is 42.9 nmiles (27+15.9 nmiles)
for container ships, assuming 100% use north route.
(8) Portion of transit that occurs from PZ boundary to the POLA breakwater.
(9) Portion of the trip that occurs inside the POLA breakwater to the West Basin.
(10) Average Harbor Transit speeds found in POLA Inventory of Air Emissions Section 3.5.6 (Starcrest, 2010).
(11) Average Harbor Transit time (arrival & departure) (Starcrest, 2004 Table 2.51) less 14 minutes of turning time.
(12) Distances from POLA Inventory of Air Emissions Table 3.1 (Starcrest, 2010).

Average One-Way Transit Distances nmiles
AQMD Boundary to PZ 1-way 42.9
VSRP Zone 1-way (24nm zone) 24.0
Port to King Harbor 1-way (24nm zone) 50.0
PZ to Breakwater 1-way 8.1

(13) 1 hp-hr = 0.746 kW-hr.

(14) Average time for vessel docking is 15 minutes per one-way trip (Starcrest, 2007 Section 2.5.6).

(15) Portion of the trip that occurs once the vessel arrives at the West Basin.

(16) Assume Vessel Speed Reduction (VSR).

(17) Turning would occur during only one trip segment (either inbound or outbound).

(18) Turning time is estimated to take 14 minutes for a 180 degree turn, according to Starcrest 2004 Figure 2.28.

OG Tug Auxiliary Generator Usage per One-Way Transit

Auxiliary kW Hours/ kW-Hrs/
Activity per Vessel ® Transit Transit
Fairway: AQMD Overwater Boundary to 24 nmile 88.00 - -
Fairway: 24 nmile to Precautionary Zone 88.00 5.56 489
Precautionary Zone to Breakwater 88.00 1.80 158
Harbor Transit Inbound 233.00 0.70 163
Harbor Transit Outbound 233.00 0.44 102
Turning 233.00 0.23 54
Docking 233.00 0.25 58
Hoteling 114.00 8.0 912

Notes: (1) From POLA Inventory of Air Emissions Table 3.13 (Starcrest, 2010).

OG Tug Auxiliary Boiler Usage per One-Way Transit

Boiler kW Hours/ kW-Hrs/

Activity per Vessel Transit Transit
Fairway: AQMD Overwater Boundary to 24 nmile - - -
Fairway: 24 nmile to Precautionary Zone - 5.56 -
Precautionary Zone to Breakwater - 1.80 -
Harbor Transit Inbound - 0.70 -
Harbor Transit Outbound - 0.44 -
Turning - 0.23 -
Docking - 0.25 -
Hoteling - 8.0 -

Notes: (1) From POLA Inventory of Air Emissions Table 3.17 (Starcrest, 2010).

Assist Tugboat Usage

Assist Tug Load Hours/ Assit Tug Engines kW-Hrs/

Engine Type Average Hp ® | Factor @ Assist ® per Assist | in Service® Assist
Main Engine 1,934 0.31 8.00 1 2 7,156
Aucxiliary Generator 149 0.43 8.00 1 1 382

Notes: (1) From POLA Inventory of Air Emissions Table 4.1/4.2 (Starcrest, 2010).
(2) From POLA Inventory of Air Emissions Table 4.9 (Starcrest, 2010).
(3) Assumes 1 assist tug per vessel.
(4) Assist tugboats have 2 main engines and 2 auxiliary engines. Only 1 auxiliary and both main engines operate during an assist.

M:\MC\2706 Chevron - Coker Replacement\Construction\2706 Construction Emissions (Tugs) rev2.xls:Tug Parameters
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project

Operational Vehicle Trip Emissions

Vehicles per Year

Vehicle Miles per Day 2015
Commuters 36
Cars 5
Pickups/Linemen Trucks 5
Total Light Vehicle Miles 0
Water Truck 2
Stakebed Truck 50
Street Sweeper 5
Lube Truck 2
Total Medium Truck Miles 0
Dump Trucks 50
Transit Mixers 50
Coke Trucks 50 2129.27
Bus 10

Total Heavy Truck Miles

106463.5895

Ib/yr

VOC Emission Rate (Ib/mi)? 2015
Light Duty 0.0006635, 0.00
Medium Duty 0.0017389 0.00
Heavy Duty 0.0017861 190.15
Total 190.15

Ib/yr

co Emission Rate (Ib/mi)? 2015
Light Duty 0.0061411] 0.00
Medium Duty 0.0116945 0.00
Heavy Duty 0.0076689 816.46
Total 816.46

Ib/yr

NOx Emission Rate (Ib/mi)(z) 2015
Light Duty 0.0006019 0.00
Medium Duty 0.0128503 0.00
Heavy Duty 0.0212268 2259.88
Total 2259.88

Ib/yr

SOx Emission Rate (Ib/mi)(z) 2015
Light Duty 0.0000107, 0.00
Medium Duty 0.0000274 0.00
Heavy Duty 0.0000408 4.35
Total 4.35

Ib/yr

PM10 Emission Rate (Ib/mi)? 2015
Light Duty Exhaust 0.0000926 0.00
Medium Duty Exhaust 0.0005031 0.00
Heavy Duty Exhaust 0.0010472 111.48
Total Exhaust PM 111.48
Light Duty Fugitive® 0.00038589 | 0.00
Medium Duty Fugitve( J 0.00210368 | 0.00
Heavy Duty Fugitive™ 0.02011945 2141.99
Total Fugitive PM 2141.99
Total 2253.47

Iblyr

COgo Emission Rate (Ib/mi)® 2015
Light Duty 1.1031721 0.00
Medium Duty 2.8141728 0.00
Heavy Duty 4.2107798 | 448294.73
Total (mt/yr) 203.30

(1) Coker Trucks hold 26.2 tons. Coke is 10% water by weight. 20% contigency added to coke production.

(2) Based on 2007 SCAQMD on-road emission rates. (http://www.agmd.gov/ceqa/handbook/onroad/onroad.html)

(3) Emission Calculations for travel on paved roads from EPA AP-42 Section 13.2.1, December 2003

E = k(sL/2)*® x (W/3)*° -C

Where: k =0.016 Ib/VMT for PM10, sL = road silt loading (gms/m2) from CARB Methodology 7.9 for paved roads

(0.240 for local roads and 0.037 for major/collector roads), W = weight of vehicles (2.4 tons for light; 5 for medium trucks,

and 20 for heavy trucks), and C = emission factor for 1980's vehicle fleet exhaust, brake wear and tire wear (0.00047 Ibs/VMT).
(4) Carbon Dioxide Equivalence (COgq) = CO, + CH, * 21

Ib/mile
Light Medium Heavy
Chem 2015 2015 2015
CO, 1.1019 2.8125 4.2090
CH, 0.0001 0.0001 0.0001
COgq 1.103 2.814 4.211

M:\MC\2706 Chevron - Coker Replacement\Construction\2706 Construction Emissions - King Harbor (rev6).xls:Operational Truck Trips
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Appendix B

Chevron El Segundo Refinery

Coke Drum Reliability Project

SCAQMD Localized Significance Threshold Analysis
Revised

August 6, 2012

Prepared for: Chevron El Segundo Refinery

By: Environmental Audit, Inc.
1000-A Ortega Way
Placentia, CA 92870
714-632-8521.
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Appendix B

Chevron El Segundo Refinery
Coke Drum Reliability Project
SCAQMD Localized Significance Threshold Analysis

INTRODUCTION

This Localized Significance Threshold (LST) analysis has been prepared 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) emitted by the construction activities associated with the proposed Chevron El Segundo
Refinery Coke Drum Reliability (CDR) Project. The currently proposed modifications to the CDR
Project include the replacement of exiting coke drums with new coke drums at the El Segundo
Refinery (Refinery).

As part of the CDR Project, Environmental Audit, Inc. (EAI) has calculated construction emissions
to evaluate the potential impacts from construction activities associated with the proposed CDR
Project. Based on information provided by Chevron, LST analysis includes a screening analysis
and a modeled analysis of the criteria pollutants for the peak daily emissions from the CDR Project.
The results of this analysis are provided below.

FACILITY LOCATION

The Refinery is located at 324 West EI Segundo Boulevard in the City of EI Segundo, California in
the southern portion of Los Angeles County (See Figure 1). The SCAQMD identification number
for the facility is 800030. The Refinery is bounded by El Segundo Boulevard to the north,
Sepulveda Boulevard to the east, Rosecrans Avenue to the south, and Vista Del Mar to the west.
The Chevron Refinery is located in an area of mixed land uses, with industrial, recreation,
residential, and commercially zoned areas nearby. Land use to the north of the Chevron Refinery is
primarily residential, with a mix of commercial and light industrial zoning mixed in. The
predominant adjacent land uses west of the Refinery are nearly all heavy industrial, or open space,
which includes: Dockweiler State Beach, Manhattan Beach, and the El Segundo Generating
Station, although a small parcel of land at the southwest corner of the Chevron property is made up
of commercial and multiple-family residential.

Directly south of the Refinery, there is a single-family residential area bordering the entire length
of the Refinery separated by Rosecrans Avenue. The corridor immediately east of the Refinery is
comprised of a golf course at the corner of Sepulveda Boulevard and El Segundo Boulevard, with
light commercial and heavy industrial zoning for the rest of the tract. The Refinery is located in the
City of El Segundo within Los Angeles County in an urbanized area that includes a substantial
amount of industrial development, due to the proximity of Los Angeles International Airport
(LAX).

EMISSION ESTIMATES
Construction emission estimates for the peak day are calculated by each portion of the project that

will be under construction during that period (see Table 1). Construction emissions vary based on
activities and the worst-case scenario has been evaluated. It is expected that the calculated peak
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Appendix B

Chevron El Segundo Refinery
Coke Drum Reliability Project
SCAQMD Localized Significance Threshold Analysis

day emissions estimates will occur infrequently during the proposed project construction activities
and, most of the time, construction emissions will be less.

Based on information provided by Chevron, construction activities by month for the proposed
Project are calculated to determine the peak construction day. Only onsite emissions sources are
included in the LST. The peak construction day is expected to occur during Month 2 for PM10 and
Month 17 for CO, NOx, and PM2.5. Construction activities included in this evaluation are the use
of construction equipment and fugitive dust emissions from earth moving activities.

SCREENING ANALYSIS

The South Coast Air Quality Management District (SCAQMD) Localized Significance Threshold
Methodology (SCAQMD, 2009) includes lookup tables for screening emission rates for
significance (Appendix C) for projects with an area of five acres or less. If the calculated emission
for the construction activity is below the LST emission level found in the LST lookup tables, then
the construction activity is not significant. The screening tables were developed using conservative
assumptions, including the worst meteorological conditions. If localized emissions exceed the
volumes in the lookup tables, dispersion modeling, which is more precise, may be performed. The
CO, PM10, and PM2.5 emissions from the construction activities for the proposed Project is below
the LST emission levels found in the LST lookup tables, therefore, are not significant. The results
can be found in Table 2.

The emissions of NOx associated with the proposed Project construction are greater than the LST
lookup table value. However, an air dispersion model will demonstrate that the NOXx concentration
is below localized significance levels. The modeling analysis is presented below.

CRITERIA POLLUTANT IMPACT MODELING

In order to determine the groundlevel concentrations, the U.S. EPA ISCST3 air dispersion model
was used to calculate the maximum 1-hour concentration. The U.S. EPA AERMOD has become
the preferred model for most air dispersion modeling projects, however, ISCST3 will be used to
say consistent with the SCAQMD LST Methodology.

The location of the source is identified based on data provided by Chevron and the Venice USGS
Quadrangle (see Figure 2). Since the construction period will be less than 3 years and the peak
construction emission rates are sporadic, only the 1 hour averaging period will be modeled. The
ISCST3 model is run using the Lennox meteorological data available from the SCAQMD. The
ISCST3 dispersion model was run using regulatory defaults.

ISCST3 is not set to include algorithms to model the effects of building downwash on emissions
since area sources are not influenced by building downwash in ISCST3.

Terrain elevations are taken into account even though the facility and the vicinity are in a relatively
flat area.

B-30



Appendix B

Chevron El Segundo Refinery
Coke Drum Reliability Project
SCAQMD Localized Significance Threshold Analysis

The ISCST3 model is run using a receptor grid of 100 meters, and extends at least 1,000 meters in
every cardinal direction from the boundaries of the Refinery (see Figure 2).

The maximum impact location is determined for the applicable averaging periods from the ISCST3
model output. The maximum groundlevel concentration and the Universal Tranverse Mercator
(NAD 83) coordinates for each maximum impact point are presented in Table 3.

MODELED CRITERIA POLLUTANT IMPACT ANALYSIS

The proposed project maximum groundlevel concentrations are compared to the localized
significance thresholds® to demonstrate that the project will not cause or contribute to a violation of
any state ambient air quality standard. Federal ambient air quality standards were not analyzed in
this report because the federal standards are based on a 3 years period. The proposed Project
construction period will be less than 3 years. The ambient air quality data for Southwest Coastal
Los Angeles County (Station No. 820) is used to establish background levels of NOx. Table 4
identifies the ambient air quality data for NO, published by the SCAQMD in the last three years
(2007, 2008, and 2009). The NO, maximum 1-hour concentration is combined with the maximum
ambient concentration and compared to the Most Stringent Air Quality Standard. The results are
presented in Table 5.

The modeled maximum NOx impact concentration for 1-hour is 337.8 png/m*. However, Table 2-4
of the SCAQMD LST Methodology shows that only 25.8% of the total NOXx is converted into NO,
at 500 meters. The closest sensitive receptor is approximately 400 meters from the laydown area
(construction equipment storage area); however, the NOx conversion rate is higher at 500 meters,
so the 500 meter conversion rate was selected to be conservative. The converted NO,
concentration at 500 meters is 84.1 pg/m®. The total NO, concentration with established
background levels is 275.9 pg/m® which is below the maximum 1-hour standard of 339 pg/m®.
Therefore, the maximum NO; impact concentration for 1-hour is not significant.

CONCLUSIONS
The localized significance threshold analysis results in no significant change in air quality from

construction activities for NO,, CO, PM10, or PM2.5. Therefore, the proposed project complies
with the localized significance threshold methodology.

m:\MC\2706 Chevron - Coker Replacement\Construction\2706 LST Report.doc

1 SCAQMD. 2011. SCAQMD Air Quality Significance Thresholds. March.
www.agmd.gov/ceqa/handbook/signthres.pdf
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Appendix B

Localized Significance Threshold Evaluation for
The Chevron El Segundo Refinery
Coke Drum Reliability Project Construction Emissions

Table 2 - Localized Significance Threshold Screening for Construction

On-site Source Emissions (Ibs/day)

CcoO VOC NOXx SOx PM10 | PM2.5
Month 17 Construction Emissions | 161.66 | 43.81 | 304.24 | 0.43 NA 14.48
Month 2 Construction Emissions NA NA NA NA 18.36 NA
Screening Value™" 4119 | NA 222 NA 88 35
Significant? NO - YES - NO YES

(1) Screening values for LST analysis from SCAQMD Final Localized Significance Threshold Methodology, Appendix C

(October 2009).

M:\MC\2706 Chevron - Coker Replacement\Construction\2706 LST Tables (revl).xls:Screening
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Localized Significance Threshold Evaluation for
The Chevron El Segundo Refinery
Coke Drum Reliability Project Construction Emissions

Table 3 - ISCST3 Modeling Results for Peak Day Construction Emiss

Calculated
GLC for NOx
to NO,
Criteria | Averaging |Modeled GLC| Conversion UTM Coordinates
Pollutant Period (ng/m?) (ng/m?) Easting Northing
NO,™ 1-hr 337.75 87.14 | 369542.34| 3752183

(1) Project Construction Emissions adjusted to NO2 from NOx based on distance to
receptor of 500 meters for the 1-hour average. (See Table 2-4 of the SCAQMD
Localized Significance Threshold Methodology, July 2009.)

M:\MC\2706 Chevron - Coker Replacement\Construction\2706 LST Tables (revl).xls:Model Results
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Localized Significance Threshold Evaluation for
The Chevron El Segundo Refinery
Coke Drum Reliability Project Construction Emissions

Table 4 - Maximum Ambient Concentration Data™

Criteria | Averaging Concentration (ppm) Max Conc.
Pollutant Period 2007 2008 2009 (ppm) (ng/m®)
NO, 1-hr 0.08 0.10 0.08 0.1 188.80

(1) Data from Southwest Coastal LA County Station (No. 820)

M:\MC\2706 Chevron - Coker Replacement\Construction\2706 LST Tables (revl).xls:Ambient Data
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Localized Significance Threshold Evaluation for
The Chevron El Segundo Refinery
Coke Drum Reliability Project Construction Emissions

Table 5 - Modeled Localized Significance Threshold Evaluation

Most
Ambient Stringent
Background Calculated Air Quality
Criteria | Averaging Conc. Concentration | Total Conc.| Standard
Pollutant Period (ug/ms) (ug/m3) (ug/m3) (ug/m3) Significant?
NO, 1-hr 188.8 87.1 275.9 339 No

B-40
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Alternative 2
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Chevron El Segundo Refinery - Coke Drum Reliability Project
Peak Day Construction Emission Summary(l)

Alternative 2 - LA Harbor

Absolute Peak Onsite Peak Onsite Peak
CO/VOC/NOx/SOx/
Emissions from Equipment All PM10 PM2.5
VOC (Ib/day) 12.26 8.48 43.81
CO (Ib/day) 46.66 34.01 161.66
NOXx (Ib/day) 76.02 51.80 304.24
SOx (Ib/day) 0.10 0.07 0.43
PM10 (Ib/day) 5.12 3.80 15.53
PM2.5 (Ib/day) 4.71 3.49 14.29
COgq (Ib/day) 9140.73 5866.50 39967.57
Peak Onsite Peak Onsite Peak
CO/VOC/NOx/SOx/
Emission from Trips Onsite - All PM10 PM2.5
VOC (Ib/day) 0.83 0.00 0.00
CO (Ib/day) 5.74 0.00 0.00
NOXx (Ib/day) 5.17 0.00 0.00
SOx (Ib/day) 0.01 0.00 0.00
PM10 (Ib/day) 3.94 0.00 0.00
Exhuast PM (Ib/day) 0.28 0.00 0.00
Fugitive PM (Ib/day) 3.65 0.00 0.00
PM2.5 (Ib/day) 0.88 0.00 0.00
COgq (Ib/day) 1395.59 0.00 0.00
Peak Onsite Peak Onsite Peak
CO/VOC/NOx/SOx/
Fugitive PM Onsite - All PM10 PM2.5
PM10 from Offroad Vehicles (Ib/day)® 1.77 1.39 0.81
PM10 from Construction (Ib/day)® 0.00 13.08 0.00
PM2.5from Offroad Vehicles (Ib/day)® 0.30 0.24 0.14
PM2.5 from Construction (Ib/day)® 0.00 2.72 0.00
Peak Onsite Peak Onsite Peak
CO/VOC/NOx/SOx/
Ship Emissions Onsite - All PM10 PM2.5
VOC (Ib/day) 36.13 0.00 0.00
CO (Ib/day) 90.10 0.00 0.00
NOXx (Ib/day) 960.50 0.00 0.00
SOx (Ib/day) 27.02 0.00 0.00
PM10 (Ib/day) 16.45 0.00 0.00
PM2.5 (Ib/day) 13.23 0.00 0.00
COgq (Ib/day) 42945.28 0.00 0.00
Peak Onsite Peak Onsite Peak
CO/VOC/NOXx/SOx/
Total Emissions Thresholds Onsite - All PM10 PM2.5
VOC (Ib/day) 75 49.22 8.48 43.81
CO (Ib/day) 550 142.50 34.01 161.66
NOXx (Ib/day) 100 1041.68 51.80 304.24
SOx (Ib/day) 150 27.13 0.07 0.43
PM10 (Ib/day)® 150 27.28 18.27 16.34
PM2.5 (Ib/day)® 55 19.12 6.45 14.42
COgq (Ib/day) NA 53481.60 5866.50 39967.57

(1) Onsite emissions exclude ship and trip emissions.

(2) Controlled PM.

(3) https://www.agmd.gov/cega/handbook/PM2_5/pm2_5.html.
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project
Construction Equipment Emission Factors for 2013

2013 Emission Factors Ib/hr®
Equipment Type Hp VOC Cco NOXx SOx PM10 CO, CH, | COg®
Backhoe 580 Case 120 0.0694| 0.3529| 0.4565| 0.0006| 0.0383 51.73[ 0.0063 52.73
Diesel grader 120 0.1254| 0.5310] 0.7729| 0.0009| 0.0676 74.96[ 0.0113 76.77
Vibrating plate compactor (gasolin€] 15 0.0050( 0.0263| 0.0314| 0.0001| 0.0012 4.31| 0.0005 4.39
Roller vibrator, diesel 120 0.0986] 0.4063| 0.6253| 0.0007| 0.0534 58.99( 0.0089 60.41
Concrete pump, trailer mount 50 0.1052] 0.3116] 0.3228| 0.0004| 0.0275 34.33[ 0.0095 35.85
Mortar mixer, gasoline 15 0.0074] 0.0386] 0.0470| 0.0001| 0.0021 6.32| 0.0007 6.43
Paving machine 120 0.1387] 0.5057| 0.8357| 0.0008| 0.0729 69.20( 0.0125 71.20
Crane, diesel (20 ton) 120 0.0919] 0.3618| 0.5508| 0.0006| 0.0493 50.15( 0.0083 51.47
Crane, diesel (150 ton) 250 0.1040| 0.2948| 0.9948| 0.0013| 0.0351| 112.16f 0.0094[ 113.66
Crane, diesel (400 ton) 500 0.1551| 0.5292| 1.4230| 0.0018[ 0.0518[ 180.10f 0.0140( 182.34
Crane, diesel (1600 ton) 750 0.2625| 0.8887| 2.4614| 0.0030[ 0.0885( 303.04f 0.0237( 306.83
Manlift, telescoping, propane 50 0.0592 0.1757| 0.1840| 0.0003[ 0.0156 19.61f 0.0053 20.47
Welder, diesel (250 amp) 50 0.0979] 0.2753] 0.2535| 0.0003| 0.0240 25.96[ 0.0088 27.37
Air compressor, diesel (185 cfm) 50 0.0921] 0.2546] 0.2221| 0.0003| 0.0220 22.27( 0.0083 23.60
Air compressor, diesel (375 cfm) 120 0.0825| 0.3251| 0.4991| 0.0006| 0.0456 46.95| 0.0074 48.14
Power Unit 500 0.1818| 0.7230| 2.3955| 0.0033| 0.0690( 336.85] 0.0164 339.48
Generator, diesel (6 kW) 25 0.0266] 0.0908| 0.1594| 0.0002| 0.0091 17.63| 0.0024 18.02
Forklift 15 Ton 175 0.1347] 0.7388| 1.2314| 0.0016{ 0.0592 141.98[ 0.0122 143.92
Forklift, diesel (4 ton) 120 0.1106f 0.4905| 0.7587] 0.0009| 0.0590 77.95| 0.0100 79.55
Hydrotest pump 25 0.0359( 0.1004| 0.1761] 0.0002] 0.0109 19.49] 0.0032 20.00
Light tower, diesel (4 kW) 25 0.0266( 0.0908| 0.1594| 0.0002| 0.0091 17.63] 0.0024 18.02
32 Line Platform Trailer Hatz diese 15 0.0118] 0.0617| 0.0737] 0.0002| 0.0029 10.11] 0.0011 10.28
Prime Mover ISX 750 0.3542| 1.0311| 2.9938| 0.0044| 0.1046( 441.74f 0.0320( 446.85
36 line self propelled transporter 500 0.2170f 0.6362| 1.7865| 0.0027| 0.0634| 272.33] 0.0196] 275.47
Roller 120 0.0986] 0.4063| 0.6253| 0.0007| 0.0534 58.99( 0.0089 60.41
Bobcat skip loader 120 0.0694| 0.3529| 0.4565| 0.0006| 0.0383 51.73[ 0.0063 52.73
Sissor Lifts (propane) 25 0.0166] 0.0503] 0.0937] 0.0001] 0.0051 10.96] 0.0015 11.20
Track Excavator 250 0.1242] 0.3541| 1.1360] 0.0018[ 0.0372( 158.68[ 0.0112[ 160.48
Crane Diesel 300 ton 500 0.1551| 0.5292| 1.4230| 0.0018[ 0.0518( 180.10f 0.0140( 182.34
Crane Diesel (65 ton) 250 0.1040| 0.2948| 0.9948| 0.0013| 0.0351| 112.16f 0.0094[ 113.66
Crane, diesel (35 ton) 175 0.1031] 0.4821] 0.7769| 0.0009| 0.0445 80.34[ 0.0093 81.83

(1) Based on SCAQMD emission factors : http://www.agmd.gov/ceqa/handbook/offroad/offroad.html
(2) Carbon Dioxide Equivalents (COgq) = CO2 + CH4*21 + N20*310 where N20O = CH4*0.26/0.58 CCAR General Reporting Protocol (Jar
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project
Construction Equipment Emission Factors for 2014

2013 Emission Factors Ib/hr®
Equipment Type Hp VOC Cco NOXx SOx PM10 CO, CH, | COg®
Backhoe 580 Case 120 0.0634| 0.3503| 0.4252| 0.0006| 0.0337 51.73[ 0.0057 52.64
Diesel grader 120 0.1166] 0.5268| 0.7270| 0.0009| 0.0614 74.96[ 0.0105 76.65
Vibrating plate compactor (gasolin€] 15 0.0050( 0.0263| 0.0314| 0.0001| 0.0012 4.31| 0.0005 4.39
Roller vibrator, diesel 120 0.0921] 0.4030| 0.5906| 0.0007| 0.0494 58.99( 0.0083 60.32
Concrete pump, trailer mount 50 0.0949] 0.3004| 0.3098| 0.0004| 0.0251 34.33[ 0.0086 35.70
Mortar mixer, gasoline 15 0.0074] 0.0386] 0.0466| 0.0001| 0.0020 6.32| 0.0007 6.43
Paving machine 120 0.1311] 0.5011] 0.7948| 0.0008| 0.0682 69.20( 0.0118 71.09
Crane, diesel (20 ton) 120 0.0859| 0.3587| 0.5189| 0.0006| 0.0453 50.15( 0.0078 51.39
Crane, diesel (150 ton) 250 0.0979] 0.2817| 0.9088| 0.0013| 0.0317( 112.16( 0.0088[ 113.57
Crane, diesel (400 ton) 500 0.1468| 0.4948| 1.2979| 0.0018[ 0.0470{ 180.10f 0.0132[ 182.22
Crane, diesel (1600 ton) 750 0.2485| 0.8312| 2.2480| 0.0030{ 0.0803| 303.04f 0.0224 306.63
Manlift, telescoping, propane 50 0.0534[ 0.1694| 0.1765| 0.0003[ 0.0142 19.61 0.0048 20.38
Welder, diesel (250 amp) 50 0.0886] 0.2652| 0.2435| 0.0003| 0.0219 25.96[ 0.0080 27.24
Air compressor, diesel (185 cfm) 50 0.0831] 0.2446| 0.2134| 0.0003| 0.0201 22.27( 0.0075 23.47
Air compressor, diesel (375 cfm) 120 0.0758| 0.3216] 0.4682| 0.0006| 0.0416 46.95| 0.0068 48.04
Power Unit 500 0.1683| 0.6904| 2.1655| 0.0033| 0.0627( 336.85] 0.0152[ 339.28
Generator, diesel (6 kW) 25 0.0256] 0.0868| 0.1557| 0.0002| 0.0085 17.63] 0.0023 18.00
Forklift 15 Ton 175 0.1236| 0.7367| 1.1536| 0.0016{ 0.0538[ 141.98[ 0.0112[ 143.76
Forklift, diesel (4 ton) 120 0.1008[ 0.4857| 0.7130] 0.0009| 0.0537 77.95| 0.0091 79.40
Hydrotest pump 25 0.0333] 0.0959| 0.1721] 0.0002] 0.0101 19.49] 0.0030 19.97
Light tower, diesel (4 kW) 25 0.0256) 0.0868| 0.1557] 0.0002| 0.0085 17.63] 0.0023 18.00
32 Line Platform Trailer Hatz diese 15 0.0118] 0.0617| 0.0737] 0.0002| 0.0029 10.11] 0.0011 10.28
Prime Mover ISX 750 0.3371] 0.9944| 2.6748| 0.0044| 0.0937( 441.74f 0.0304 446.60
36 line self propelled transporter 500 0.2065[ 0.6134| 1.5945| 0.0027| 0.0567( 272.33] 0.0186| 275.32
Roller 120 0.0921] 0.4030| 0.5906| 0.0007| 0.0494 58.99( 0.0083 60.32
Bobcat skip loader 120 0.0634] 0.3503] 0.4252| 0.0006| 0.0337 51.73[ 0.0057 52.64
Sissor Lifts (propane) 25 0.0160] 0.0494| 0.0919| 0.0001| 0.0048 10.96] 0.0014 11.19
Track Excavator 250 0.1180] 0.3480| 1.0099| 0.0018[ 0.0333[ 158.68[ 0.0106( 160.39
Crane Diesel 300 ton 500 0.1468| 0.4948| 1.2979| 0.0018[ 0.0470{ 180.10f 0.0132[ 182.22
Crane Diesel (65 ton) 250 0.0979] 0.2817| 0.9088| 0.0013| 0.0317( 112.16( 0.0088[ 113.57
Crane, diesel (35 ton) 175 0.0977| 0.4806| 0.7306] 0.0009| 0.0412 80.34[ 0.0088 81.75

(1) Based on SCAQMD emission factors : http://www.agmd.gov/ceqa/handbook/offroad/offroad.html
(2) Carbon Dioxide Equivalents (COgq) = CO2 + CH4*21 + N20*310 where N20O = CH4*0.26/0.58 CCAR General Reporting Protocol (Jar
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project
Construction Equipment Emission Factors for 2015

2015 Emission Factors Ib/hr®
Equipment Type Hp \Yole co NOXx SOx PM10 CO, CH, COg?
Backhoe 580 Case 120 0.0577] 0.3480| 0.3870| 0.0006| 0.0293 51.73[ 0.0052 52.56
Diesel grader 120 0.1081] 0.5230| 0.6726] 0.0009| 0.0555 74.96[ 0.0098 76.53
Vibrating plate compactor (gasolin€] 15 0.0050( 0.0263| 0.0314| 0.0001 0.0012 4.31| 0.0005 4.39
Roller vibrator, diesel 120 0.0857| 0.4000| 0.5498| 0.0007| 0.0454 58.99( 0.0077 60.23
Concrete pump, trailer mount 50 0.0855| 0.2910| 0.2982| 0.0004| 0.0228 34.33[ 0.0077 35.57
Mortar mixer, gasoline 15 0.0074] 0.0386] 0.0464| 0.0001| 0.0019 6.32| 0.0007 6.43
Paving machine 120 0.1235| 0.4969| 0.7477| 0.0008| 0.0636 69.20( 0.0111 70.98
Crane, diesel (20 ton) 120 0.0800] 0.3559| 0.4822| 0.0006| 0.0415 50.15( 0.0072 51.30
Crane, diesel (150 ton) 250 0.0925| 0.2713| 0.8284| 0.0013| 0.0286( 112.16( 0.0083[ 113.49
Crane, diesel (400 ton) 500 0.1393] 0.4663| 1.1812| 0.0018[ 0.0426( 180.10f 0.0126 182.11
Crane, diesel (1600 ton) 750 0.2358| 0.7835| 2.0490| 0.0030{ 0.0729( 303.04f 0.0213[ 306.45
Manlift, telescoping, propane 50 0.0480( 0.1641] 0.1699] 0.0003[ 0.0129 19.61 0.0043 20.31
Welder, diesel (250 amp) 50 0.0801] 0.2564| 0.2346] 0.0003| 0.0200 25.96[ 0.0072 27.11
Air compressor, diesel (185 cfm) 50 0.0747] 0.2360| 0.2056| 0.0003| 0.0183 22.27( 0.0067 23.35
Air compressor, diesel (375 cfm) 120 0.0691] 0.3182| 0.4334| 0.0006| 0.0375 46.95| 0.0062 47.95
Power Unit 500 0.1556| 0.6639| 1.9429| 0.0033| 0.0567( 336.85 0.0140( 339.10
Generator, diesel (6 kW) 25 0.0247] 0.0831] 0.1522| 0.0002| 0.0080 17.63] 0.0022 17.99
Forklift 15 Ton 175 0.1120] 0.7350| 1.0463| 0.0016{ 0.0485[ 141.98[ 0.0101 143.60
Forklift, diesel (4 ton) 120 0.0910f 0.4811] 0.6607] 0.0009| 0.0484 77.95| 0.0082 79.26
Hydrotest pump 25 0.0309f 0.0919| 0.1682] 0.0002] 0.0094 19.49] 0.0028 19.93
Light tower, diesel (4 kW) 25 0.0247( 0.0831| 0.1522] 0.0002| 0.0080 17.63] 0.0022 17.99
32 Line Platform Trailer Hatz diese 15 0.0118] 0.0617| 0.0737] 0.0002| 0.0029 10.11] 0.0011 10.28
Prime Mover ISX 750 0.3198| 0.9645| 2.3779| 0.0044| 0.0835( 441.74f 0.0289 446.35
36 line self propelled transporter 500 0.1960f 0.5949| 1.4165| 0.0027| 0.0505( 272.33] 0.0177| 275.16
Roller 120 0.0857] 0.4000| 0.5498| 0.0007| 0.0454 58.99( 0.0077 60.23
Bobcat skip loader 120 0.0577] 0.3480| 0.3870| 0.0006| 0.0293 51.73[ 0.0052 52.56
Sissor Lifts (propane) 25 0.0155| 0.0486] 0.0902| 0.0001| 0.0046 10.96] 0.0014 11.18
Track Excavator 250 0.1117] 0.3431] 0.8935| 0.0018[ 0.0297( 158.68[ 0.0101 160.29
Crane Diesel 300 ton 500 0.1393] 0.4663| 1.1812| 0.0018[ 0.0426( 180.10f 0.0126 182.11
Crane Diesel (65 ton) 250 0.0925| 0.2713| 0.8284| 0.0013| 0.0286( 112.16f 0.0083[ 113.49
Crane, diesel (35 ton) 175 0.0919| 0.4794| 0.6684| 0.0009| 0.0378 80.34[ 0.0083 81.67

(1) Based on SCAQMD emission factors : http://www.agmd.gov/ceqa/handbook/offroad/offroad.html
(2) Carbon Dioxide Equivalents (COgq) = CO2 + CH4*21 + N20*310 where N20O = CH4*0.26/0.58 CCAR General Reporting Protocol (Jar

M:\MC\2706 Chevron - Coker Replacement\Construction\2706 Construction Emissions - LA Harbor (rev3).xls:CE Emission Factor 8/10/2012
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project (Alternative 2)
Fugitive PM Construction Emissions

Controlled Emissions Uncontrolled Emissions
Average PM10 Average Average
Pieces of Peak Pieces Emission Water PM10 Peak PM10 PM10 Peak PM10 | SCAQMD
Equipment of Equipment Hours of Factor Control Emissions | Emissions | Emissions | Emissions Emission
Earthmoving Operations Operating Operating Operation  (Ib/hour) Factor® (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) |Factor Source
Construction Activities® 5 5 10 0.348 0.39 6.78 6.78] 17.3818261] 17.3818261jTable A9-9-F
Controlled Emissions Uncontrolled Emissions
Peak
Average Tons Tons of PM10 Average Peak Average Peak
of Materials Materials ~ Emission Water PM10 PM10 PM10 PM10 SCAQMD
Handled Per Handled Factor Control Emissions | Emissions | Emissions | Emissions Emission
Stockpiles Day Per Day (Ib/ton) Factor Pounds/day | Pounds/day | Pounds/day | Pounds/day |Factor Source
Construction Activities™ 429 429 0.0035 0.39 0.585585 0.585585 1.5015 1.5015 |Table A9-9-G
Assumptions: 1cubic yard trench spoils = 1 ton
Average Peak PM10 Average Peak Average Peak
Acreage Acreage Emission PM10 PM10 PM10 PM10 SCAQMD
Days of Disturbed  Disturbed Factor Emissions | Emissions | Emissions | Emissions Emission
Earth Disturbance Construction Per Day Per Day (Ib/day/acre) | Pounds/day | Pounds/day | Tons/Year | Tons/Year |Factor Source
Construction Activities® 20 1 1 0.200 0.200 0.200 0.002 0.002  [Table A9-9-E
Controlled Emissions Uncontrolled Emissions
Peak
Average Tons of PM10 Average Peak Average Peak
Materials Materials ~ Emission Water PM10 PM10 PM10 PM10 SCAQMD
Handled Per Handled Factor Control Emissions | Emissions | Emissions | Emissions Emission
Loading/Dumping Operations® Day (tons) Per Day (Ib/ton) Factor Pounds/day | Pounds/day | Pounds/day | Pounds/day | Factor Source
Truck Filling 454 454 0.02205 0.39 3.904173 3.904173 10.0107 10.0107 |Table A9-9
Truck Dumping 454 454 0.009075 0.39 1.6068195 | 1.6068195 4.12005 4.12005 |Table A9-9
TOTAL PM10 Pounds/day Average Peak
(Controlled Emissions) 13.0750 13.07503]
(Uncontrolled Emissions) 33.016] 33.016]

(1) Mitigated Emissions assume that watering 3 times per day controls emissions by 61 percent (Uncontrolled Emissions x 0.39)

(2) Emissions (Ibs/hr) = [0.75 x (G >®)/(H**) x J

where G = silt content (7.5%), H = moisture content (15.0%) and J = hrs of operation (EPA AP-42 Table 11.9-1 for bulldozing overburden).

(3) Emissions (Ibs/ton) = 0.00112 x [(G/5)™%/(H/2)**] x 113

where G=mean wind speed (12 mph), H=moisture content of surface material (2%); I=Ibs of dirt handled per day; and J=2,000 Ibs/ton

(4) Emissions (Ibs/day/acre) = 1.7 x [(G/1.5)*(365-H)/235] x 1/15 x J

where G = silt content (7.5%); H = days with >0.01 inch of rain (34); | = percentage of time wind speed exceeds 12 mph (0.5%) and J= fraction of TSP (0.5). Wind speed data acquired from

Long Beach 1981 meteorological file.
(5) Used SCAQMD Table 9-9 Default emission factors.

Assumptions

Acres graded 120
1/4th graded on average day 30
50% contigency on peak day 45
Total cubic yards graded 439000
Total cubic yards excavated 360000
Total excavation/graded 799000
Cubic yards per month (26 months of activity) =~ 19023.80952
Cubic yards per day (20 day months) 951.1904762
50% contigency on peak day 1426.785714
Avg number of land disturbing vehicle types 5
Max number of land disturbing vehicle types 10
50% contigency on peak day 15

acre
acre
acre

yd"3
yd"3
yd~3
yd~3
yd~3
yd"3

vehicles
vehicles
vehicles
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Appendix B

Alternative 3 and 4
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project

Peak Day Construction Emission Summary(l)
Alternative 3 and 4 - Onsite Coke Drum Construction

Absolute Peak Onsite Peak Onsite Peak
CO/VOC/NOx/SOx/
Emissions from Equipment All PM10 PM2.5
VOC (Ib/day) 9.37 6.59 41.61
CO (Ib/day) 34.24 25.84 155.31
NOXx (Ib/day) 57.58 39.55 305.39
SOx (Ib/day) 0.08 0.05 0.43
PM10 (Ib/day) 3.57 2.79 14.68
PM2.5 (Ib/day) 3.28 2.56 13.51
COgq (Ib/day) 7275.97 4615.94 40385.27
Peak Onsite Peak Onsite Peak
CO/VOC/NOx/SOx/
Emission from Trips Onsite - All PM10 PM2.5
VOC (Ib/day) 0.68 0.00 0.00
CO (Ib/day) 4.96 0.00 0.00
NOXx (Ib/day) 3.73 0.00 0.00
SOx (Ib/day) 0.01 0.00 0.00
PM10 (Ib/day) 2.84 0.00 0.00
Exhuast PM (Ib/day) 0.21 0.00 0.00
Fugitive PM (Ib/day) 2.63 0.00 0.00
PM2.5 (Ib/day) 0.64 0.00 0.00
COgq (Ib/day) 1131.82 0.00 0.00
Peak Onsite Peak Onsite Peak
CO/VOC/NOx/SOx/
Fugitive PM Onsite - All PM10 PM2.5
PM10 from Offroad Vehicles (Ib/day)® 1.18 1.06 0.73
PM10 from Construction (Ib/day)® 0.00 13.08 0.00
PM2.5from Offroad Vehicles (Ib/day)® 0.20 0.18 0.12
PM2.5 from Construction (Ib/day)® 0.00 2.72 0.00
Peak Onsite Peak Onsite Peak
CO/VOC/NOx/SOx/
Ship Emissions Onsite - All PM10 PM2.5
VOC (Ib/day) 36.13 0.00 0.00
CO (Ib/day) 90.10 0.00 0.00
NOXx (Ib/day) 960.50 0.00 0.00
SOx (Ib/day) 27.02 0.00 0.00
PM10 (Ib/day) 16.45 0.00 0.00
PM2.5 (Ib/day) 13.23 0.00 0.00
COgq (Ib/day) 42945.28 0.00 0.00
Peak Onsite Peak Onsite Peak
CO/VOC/NOXx/SOx/
Total Emissions Thresholds Onsite - All PM10 PM2.5
VOC (Ib/day) 75 46.18 6.59 41.61
CO (Ib/day) 550 129.30 25.84 155.31
NOXx (Ib/day) 100 1021.81 39.55 305.39
SOx (Ib/day) 150 27.11 0.05 0.43
PM10 (Ib/day)® 150 24.04 16.92 15.42
PM2.5 (Ib/day)® 55 17.35 5.46 13.63
COgq (Ib/day) NA 51353.07 4615.94 40385.27

(1) Onsite emissions exclude ship and trip emissions.

(2) Controlled PM.

(3) https://www.agmd.gov/cega/handbook/PM2_5/pm2_5.html.
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project
Construction Equipment Emission Factors for 2013

2013 Emission Factors Ib/hr®
Equipment Type Hp VOC Cco NOXx SOx PM10 CO, CH, | COg®
Backhoe 580 Case 120 0.0694| 0.3529| 0.4565| 0.0006| 0.0383 51.73[ 0.0063 52.73
Diesel grader 120 0.1254| 0.5310] 0.7729| 0.0009| 0.0676 74.96[ 0.0113 76.77
Vibrating plate compactor (gasolin€] 15 0.0050( 0.0263| 0.0314| 0.0001| 0.0012 4.31| 0.0005 4.39
Roller vibrator, diesel 120 0.0986] 0.4063| 0.6253| 0.0007| 0.0534 58.99( 0.0089 60.41
Concrete pump, trailer mount 50 0.1052] 0.3116] 0.3228| 0.0004| 0.0275 34.33[ 0.0095 35.85
Mortar mixer, gasoline 15 0.0074] 0.0386] 0.0470| 0.0001| 0.0021 6.32| 0.0007 6.43
Paving machine 120 0.1387] 0.5057| 0.8357| 0.0008| 0.0729 69.20( 0.0125 71.20
Crane, diesel (20 ton) 120 0.0919] 0.3618| 0.5508| 0.0006| 0.0493 50.15( 0.0083 51.47
Crane, diesel (150 ton) 250 0.1040| 0.2948| 0.9948| 0.0013| 0.0351| 112.16f 0.0094[ 113.66
Crane, diesel (400 ton) 500 0.1551| 0.5292| 1.4230| 0.0018[ 0.0518[ 180.10f 0.0140( 182.34
Crane, diesel (1600 ton) 750 0.2625| 0.8887| 2.4614| 0.0030[ 0.0885( 303.04f 0.0237( 306.83
Manlift, telescoping, propane 50 0.0592 0.1757| 0.1840| 0.0003[ 0.0156 19.61f 0.0053 20.47
Welder, diesel (250 amp) 50 0.0979] 0.2753] 0.2535| 0.0003| 0.0240 25.96[ 0.0088 27.37
Air compressor, diesel (185 cfm) 50 0.0921] 0.2546] 0.2221| 0.0003| 0.0220 22.27( 0.0083 23.60
Air compressor, diesel (375 cfm) 120 0.0825| 0.3251| 0.4991| 0.0006| 0.0456 46.95| 0.0074 48.14
Power Unit 500 0.1818| 0.7230| 2.3955| 0.0033| 0.0690( 336.85] 0.0164 339.48
Generator, diesel (6 kW) 25 0.0266] 0.0908| 0.1594| 0.0002| 0.0091 17.63| 0.0024 18.02
Forklift 15 Ton 175 0.1347] 0.7388| 1.2314| 0.0016{ 0.0592 141.98[ 0.0122 143.92
Forklift, diesel (4 ton) 120 0.1106f 0.4905| 0.7587] 0.0009| 0.0590 77.95| 0.0100 79.55
Hydrotest pump 25 0.0359( 0.1004| 0.1761] 0.0002] 0.0109 19.49] 0.0032 20.00
Light tower, diesel (4 kW) 25 0.0266( 0.0908| 0.1594| 0.0002| 0.0091 17.63] 0.0024 18.02
32 Line Platform Trailer Hatz diese 15 0.0118] 0.0617| 0.0737] 0.0002| 0.0029 10.11] 0.0011 10.28
Prime Mover ISX 750 0.3542| 1.0311| 2.9938| 0.0044| 0.1046( 441.74f 0.0320( 446.85
36 line self propelled transporter 500 0.2170f 0.6362| 1.7865| 0.0027| 0.0634| 272.33] 0.0196] 275.47
Roller 120 0.0986] 0.4063| 0.6253| 0.0007| 0.0534 58.99( 0.0089 60.41
Bobcat skip loader 120 0.0694| 0.3529| 0.4565| 0.0006| 0.0383 51.73[ 0.0063 52.73
Sissor Lifts (propane) 25 0.0166] 0.0503] 0.0937] 0.0001] 0.0051 10.96] 0.0015 11.20
Track Excavator 250 0.1242] 0.3541| 1.1360] 0.0018[ 0.0372( 158.68[ 0.0112[ 160.48
Crane Diesel 300 ton 500 0.1551| 0.5292| 1.4230| 0.0018[ 0.0518( 180.10f 0.0140( 182.34
Crane Diesel (65 ton) 250 0.1040| 0.2948| 0.9948| 0.0013| 0.0351| 112.16f 0.0094[ 113.66
Crane, diesel (35 ton) 175 0.1031] 0.4821] 0.7769| 0.0009| 0.0445 80.34[ 0.0093 81.83

(1) Based on SCAQMD emission factors : http://www.agmd.gov/ceqa/handbook/offroad/offroad.html
(2) Carbon Dioxide Equivalents (COgq) = CO2 + CH4*21 + N20*310 where N20O = CH4*0.26/0.58 CCAR General Reporting Protocol (Jar
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project
Construction Equipment Emission Factors for 2014

2013 Emission Factors Ib/hr®
Equipment Type Hp VOC Cco NOXx SOx PM10 CO, CH, | COg®
Backhoe 580 Case 120 0.0634| 0.3503| 0.4252| 0.0006| 0.0337 51.73[ 0.0057 52.64
Diesel grader 120 0.1166] 0.5268| 0.7270| 0.0009| 0.0614 74.96[ 0.0105 76.65
Vibrating plate compactor (gasolin€] 15 0.0050( 0.0263| 0.0314| 0.0001| 0.0012 4.31| 0.0005 4.39
Roller vibrator, diesel 120 0.0921] 0.4030| 0.5906| 0.0007| 0.0494 58.99( 0.0083 60.32
Concrete pump, trailer mount 50 0.0949] 0.3004| 0.3098| 0.0004| 0.0251 34.33[ 0.0086 35.70
Mortar mixer, gasoline 15 0.0074] 0.0386] 0.0466| 0.0001| 0.0020 6.32| 0.0007 6.43
Paving machine 120 0.1311] 0.5011] 0.7948| 0.0008| 0.0682 69.20( 0.0118 71.09
Crane, diesel (20 ton) 120 0.0859| 0.3587| 0.5189| 0.0006| 0.0453 50.15( 0.0078 51.39
Crane, diesel (150 ton) 250 0.0979] 0.2817| 0.9088| 0.0013| 0.0317( 112.16( 0.0088[ 113.57
Crane, diesel (400 ton) 500 0.1468| 0.4948| 1.2979| 0.0018[ 0.0470{ 180.10f 0.0132[ 182.22
Crane, diesel (1600 ton) 750 0.2485| 0.8312| 2.2480| 0.0030{ 0.0803| 303.04f 0.0224 306.63
Manlift, telescoping, propane 50 0.0534[ 0.1694| 0.1765| 0.0003[ 0.0142 19.61 0.0048 20.38
Welder, diesel (250 amp) 50 0.0886] 0.2652| 0.2435| 0.0003| 0.0219 25.96[ 0.0080 27.24
Air compressor, diesel (185 cfm) 50 0.0831] 0.2446| 0.2134| 0.0003| 0.0201 22.27( 0.0075 23.47
Air compressor, diesel (375 cfm) 120 0.0758| 0.3216] 0.4682| 0.0006| 0.0416 46.95| 0.0068 48.04
Power Unit 500 0.1683| 0.6904| 2.1655| 0.0033| 0.0627( 336.85] 0.0152[ 339.28
Generator, diesel (6 kW) 25 0.0256] 0.0868| 0.1557| 0.0002| 0.0085 17.63] 0.0023 18.00
Forklift 15 Ton 175 0.1236| 0.7367| 1.1536| 0.0016{ 0.0538[ 141.98[ 0.0112[ 143.76
Forklift, diesel (4 ton) 120 0.1008[ 0.4857| 0.7130] 0.0009| 0.0537 77.95| 0.0091 79.40
Hydrotest pump 25 0.0333] 0.0959| 0.1721] 0.0002] 0.0101 19.49] 0.0030 19.97
Light tower, diesel (4 kW) 25 0.0256) 0.0868| 0.1557] 0.0002| 0.0085 17.63] 0.0023 18.00
32 Line Platform Trailer Hatz diese 15 0.0118] 0.0617| 0.0737] 0.0002| 0.0029 10.11] 0.0011 10.28
Prime Mover ISX 750 0.3371] 0.9944| 2.6748| 0.0044| 0.0937( 441.74f 0.0304 446.60
36 line self propelled transporter 500 0.2065[ 0.6134| 1.5945| 0.0027| 0.0567( 272.33] 0.0186| 275.32
Roller 120 0.0921] 0.4030| 0.5906| 0.0007| 0.0494 58.99( 0.0083 60.32
Bobcat skip loader 120 0.0634] 0.3503] 0.4252| 0.0006| 0.0337 51.73[ 0.0057 52.64
Sissor Lifts (propane) 25 0.0160] 0.0494| 0.0919| 0.0001| 0.0048 10.96] 0.0014 11.19
Track Excavator 250 0.1180] 0.3480| 1.0099| 0.0018[ 0.0333[ 158.68[ 0.0106( 160.39
Crane Diesel 300 ton 500 0.1468| 0.4948| 1.2979| 0.0018[ 0.0470{ 180.10f 0.0132[ 182.22
Crane Diesel (65 ton) 250 0.0979] 0.2817| 0.9088| 0.0013| 0.0317( 112.16( 0.0088[ 113.57
Crane, diesel (35 ton) 175 0.0977| 0.4806| 0.7306] 0.0009| 0.0412 80.34[ 0.0088 81.75

(1) Based on SCAQMD emission factors : http://www.agmd.gov/ceqa/handbook/offroad/offroad.html
(2) Carbon Dioxide Equivalents (COgq) = CO2 + CH4*21 + N20*310 where N20O = CH4*0.26/0.58 CCAR General Reporting Protocol (Jar
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Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project
Construction Equipment Emission Factors for 2015

2015 Emission Factors Ib/hr®
Equipment Type Hp \Yole co NOXx SOx PM10 CO, CH, COg?
Backhoe 580 Case 120 0.0577] 0.3480| 0.3870| 0.0006| 0.0293 51.73[ 0.0052 52.56
Diesel grader 120 0.1081] 0.5230| 0.6726] 0.0009| 0.0555 74.96[ 0.0098 76.53
Vibrating plate compactor (gasolin€] 15 0.0050( 0.0263| 0.0314| 0.0001 0.0012 4.31| 0.0005 4.39
Roller vibrator, diesel 120 0.0857| 0.4000| 0.5498| 0.0007| 0.0454 58.99( 0.0077 60.23
Concrete pump, trailer mount 50 0.0855| 0.2910| 0.2982| 0.0004| 0.0228 34.33[ 0.0077 35.57
Mortar mixer, gasoline 15 0.0074] 0.0386] 0.0464| 0.0001| 0.0019 6.32| 0.0007 6.43
Paving machine 120 0.1235| 0.4969| 0.7477| 0.0008| 0.0636 69.20( 0.0111 70.98
Crane, diesel (20 ton) 120 0.0800] 0.3559| 0.4822| 0.0006| 0.0415 50.15( 0.0072 51.30
Crane, diesel (150 ton) 250 0.0925| 0.2713| 0.8284| 0.0013| 0.0286( 112.16( 0.0083[ 113.49
Crane, diesel (400 ton) 500 0.1393] 0.4663| 1.1812| 0.0018[ 0.0426( 180.10f 0.0126 182.11
Crane, diesel (1600 ton) 750 0.2358| 0.7835| 2.0490| 0.0030{ 0.0729( 303.04f 0.0213[ 306.45
Manlift, telescoping, propane 50 0.0480( 0.1641] 0.1699] 0.0003[ 0.0129 19.61 0.0043 20.31
Welder, diesel (250 amp) 50 0.0801] 0.2564| 0.2346] 0.0003| 0.0200 25.96[ 0.0072 27.11
Air compressor, diesel (185 cfm) 50 0.0747] 0.2360| 0.2056| 0.0003| 0.0183 22.27( 0.0067 23.35
Air compressor, diesel (375 cfm) 120 0.0691] 0.3182| 0.4334| 0.0006| 0.0375 46.95| 0.0062 47.95
Power Unit 500 0.1556| 0.6639| 1.9429| 0.0033| 0.0567( 336.85 0.0140( 339.10
Generator, diesel (6 kW) 25 0.0247] 0.0831] 0.1522| 0.0002| 0.0080 17.63] 0.0022 17.99
Forklift 15 Ton 175 0.1120] 0.7350| 1.0463| 0.0016{ 0.0485[ 141.98[ 0.0101 143.60
Forklift, diesel (4 ton) 120 0.0910f 0.4811] 0.6607] 0.0009| 0.0484 77.95| 0.0082 79.26
Hydrotest pump 25 0.0309f 0.0919| 0.1682] 0.0002] 0.0094 19.49] 0.0028 19.93
Light tower, diesel (4 kW) 25 0.0247( 0.0831| 0.1522] 0.0002| 0.0080 17.63] 0.0022 17.99
32 Line Platform Trailer Hatz diese 15 0.0118] 0.0617| 0.0737] 0.0002| 0.0029 10.11] 0.0011 10.28
Prime Mover ISX 750 0.3198| 0.9645| 2.3779| 0.0044| 0.0835( 441.74f 0.0289 446.35
36 line self propelled transporter 500 0.1960f 0.5949| 1.4165| 0.0027| 0.0505( 272.33] 0.0177| 275.16
Roller 120 0.0857] 0.4000| 0.5498| 0.0007| 0.0454 58.99( 0.0077 60.23
Bobcat skip loader 120 0.0577] 0.3480| 0.3870| 0.0006| 0.0293 51.73[ 0.0052 52.56
Sissor Lifts (propane) 25 0.0155| 0.0486] 0.0902| 0.0001| 0.0046 10.96] 0.0014 11.18
Track Excavator 250 0.1117] 0.3431] 0.8935| 0.0018[ 0.0297( 158.68[ 0.0101 160.29
Crane Diesel 300 ton 500 0.1393] 0.4663| 1.1812| 0.0018[ 0.0426( 180.10f 0.0126 182.11
Crane Diesel (65 ton) 250 0.0925| 0.2713| 0.8284| 0.0013| 0.0286( 112.16f 0.0083[ 113.49
Crane, diesel (35 ton) 175 0.0919| 0.4794| 0.6684| 0.0009| 0.0378 80.34[ 0.0083 81.67

(1) Based on SCAQMD emission factors : http://www.agmd.gov/ceqa/handbook/offroad/offroad.html
(2) Carbon Dioxide Equivalents (COgq) = CO2 + CH4*21 + N20*310 where N20O = CH4*0.26/0.58 CCAR General Reporting Protocol (Jar
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Appendix B
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Appendix B

(2) 1sNA B|2IYBA PROIYO:SIX (EABI) UMOP 3I0UY J0QIBH V1 - SUOISSIWT UONONASUOD 90/ Z\UOBONISUOD\IUBWSIR|daY J8X0D - U0IABYD 90LZ\DW\:IN

(6€°0 X suoissiwg pajjoauodun) uaaiad T9 Aq suoissiwa saanpal Aep Jad sawin € Bullayem eyl awnsse suoissiwg pajjonuo) (g)
"(200z0v4N3) Aneay Aneay o) 8T pue ‘Aneay Joy GT ‘wnipaw 1o} §°G ‘WYBIf 10} G = (uo1) WBIBA BIOIYBA = M
SIS UOIIONJISUOD 10} %4G'8 = JUSIU0D YIS = S
(G (€/M))x(6'v(2T/S))G'T = arey uoissiwg

"(z¥-dv) s1019e uoissiwg JueINn|iod A1y J0 uonedwo) s,Yd3 Jo Z'Z ST uondes uo paseq (7)

‘'sarewnsa BullssuiBbus wolj erep oyloads 199foud v (T)

00’0 (000 000 |0OO (000 |0O0 |[0OOG (000 (OO0 (OO0 |[LT'T GE'T (€01 P3||0AU0D
00’0 (000 000 |OOO (000 (OO0 ([0OO0O (000 |OO'0 (OO0 |0OO'€ LV'E [E101 p3jjosuodun
00’0 (000 000 |0O0O (000 |OO0O ([0OO0O (000 |OO'0 (OO0 |[ECT 8v'T 00S0€9¥°¢ AinQg AnesH AnesH
00’0 [000 000 |OOO (000 (OO0 ([0OO0O (000 |OO0 ([0OOO |[Sv'O 89°0 G/E069¢2°¢C AnQg AnesH
00’0 (000 000 |O0O0O (000 (OO0 ([0OO0O (000 |OO'0 (OO0 |TOT T0'T 6ESIVYY'T Ang wnipsiy
00’0 (000 000 |OOO (000 (OO0 ([OO0O (000 |OO'0 ([0OO0 [OE0 0€0 L6VTETO'T Angybn
T2 YIUON | 02 YIUOW uw/ar) 0Td
€ JeaA aley uoissiwg
Aep/q|
0 0 0 0 0 0 0 0 0 0 S0 90 sa|IN Aing AneaH-AnesH [e10 ]
000 000 T0 Japeo| diys 1eaqog
00°0 00'T T0 13|10
00'2 00C 10 (ol ) |9salp ‘Wiptio-
00°0 00°0 T0 uoL ST JipioH
000 000 T0 aulyoew buined
00T 00'T TO |osaIp ‘1ojelqIA 13]j0y
00'T 00'T T0 Japelb |9salq
00T 00'T T0 ased 08 aoyoeg
0 0 0 0 0 0 0 0 0 0 Z0 €0 SO|IIN XonJL AAesH [e10L
00°0 00'T T0 SISXI USuel |
002 00¢C 10 SyoniL dwng
0 0 0 0 0 0 0 0 0 0 L0 L0 S|l YoNnJL wnipa [elo L
00¢ 00'¢ 10 oNJL pagaxels
00'T 00T S0 MNonJ1 Ja1epn
0 0 0 0 0 0 0 0 0 0 €0 €0 S|l B|91Y3A Y617 B30 L
00°€ 00'€ T0 3onJ] dnxoid
TZ YIuo | 0z yiuop Aea/sa|In EIRITEIN
€ Iea\
Aeq lad sa|21UyaA

€ lea A 10} suolssiwg 1sng 9|2IYyaA uolldoniisuod peolyo
(v/€ aAIreUIl|Y) 198(01d Aljigeray wnig 8309 - A1sulyay opunbas |3 uoiAsyd

B-89



Appendix B

Chevron El Segundo Refinery - Coke Drum Reliability Project (Alternative 3/4)
Fugitive PM Construction Emissions

Controlled Emissions Uncontrolled Emissions
Average PM10 Average Average
Pieces of Peak Pieces Emission Water PM10 Peak PM10 PM10 Peak PM10 | SCAQMD
Equipment of Equipment Hours of Factor Control Emissions | Emissions | Emissions | Emissions Emission
Earthmoving Operations Operating Operating Operation  (lb/hour) Factor® (Ibs/day) (Ibs/day) (Ibs/day) (Ibs/day) |Factor Source
Construction Activities® 5 5 10 0.348 0.39 6.78 6.78] 17.3818261] 17.3818261jTable A9-9-F
Controlled Emissions Uncontrolled Emissions
Peak
Average Tons Tons of PM10 Average Peak Average Peak
of Materials Materials ~ Emission Water PM10 PM10 PM10 PM10 SCAQMD
Handled Per Handled Factor Control Emissions | Emissions | Emissions | Emissions Emission
Stockpiles Day Per Day (Ib/ton) Factor Pounds/day | Pounds/day | Pounds/day | Pounds/day |Factor Source
Construction Activities™ 429 429 0.0035 0.39 0.585585 0.585585 1.5015 1.5015 |Table A9-9-G
Assumptions: 1cubic yard trench spoils = 1 ton
Average Peak PM10 Average Peak Average Peak
Acreage Acreage Emission PM10 PM10 PM10 PM10 SCAQMD
Days of Disturbed  Disturbed Factor Emissions | Emissions | Emissions | Emissions Emission
Earth Disturbance Construction Per Day Per Day (Ib/day/acre) | Pounds/day | Pounds/day | Tons/Year | Tons/Year |Factor Source
Construction Activities® 20 1 1 0.200 0.200 0.200 0.002 0.002  [Table A9-9-E
Controlled Emissions Uncontrolled Emissions
Peak
Average Tons of PM10 Average Peak Average Peak
Materials Materials ~ Emission Water PM10 PM10 PM10 PM10 SCAQMD
Handled Per Handled Factor Control Emissions | Emissions | Emissions | Emissions Emission
Loading/Dumping Operations® Day (tons) Per Day (Ib/ton) Factor Pounds/day | Pounds/day | Pounds/day | Pounds/day | Factor Source
Truck Filling 454 454 0.02205 0.39 3.904173 3.904173 10.0107 10.0107 |Table A9-9
Truck Dumping 454 454 0.009075 0.39 1.6068195 | 1.6068195 4.12005 4.12005 |Table A9-9
TOTAL PM10 Pounds/day Average Peak
(Controlled Emissions) 13.0750 13.07503]
(Uncontrolled Emissions) 33.016] 33.016]

(1) Mitigated Emissions assume that watering 3 times per day controls emissions by 61 percent (Uncontrolled Emissions x 0.39)

(2) Emissions (Ibs/hr) = [0.75 x (G >®)/(H**) x J

where G = silt content (7.5%), H = moisture content (15.0%) and J = hrs of operation (EPA AP-42 Table 11.9-1 for bulldozing overburden).
(3) Emissions (Ibs/ton) = 0.00112 x [(G/5)™%/(H/2)**] x 113
where G=mean wind speed (12 mph), H=moisture content of surface material (2%); I=Ibs of dirt handled per day; and J=2,000 Ibs/ton
(4) Emissions (Ibs/day/acre) = 1.7 x [(G/1.5)*(365-H)/235] x 1/15 x J
where G = silt content (7.5%); H = days with >0.01 inch of rain (34); | = percentage of time wind speed exceeds 12 mph (0.5%) and J= fraction of TSP (0.5). Wind speed data acquired from

Long Beach 1981 meteorological file.

(5) Used SCAQMD Table 9-9 Default emission factors.

Assumptions
Acres graded
1/4th graded on average day
50% contigency on peak day

Total cubic yards graded

Total cubic yards excavated

Total excavation/graded

Cubic yards per month (26 months of activity)
Cubic yards per day (20 day months)

50% contigency on peak day

Avg number of land disturbing vehicle types
Max number of land disturbing vehicle types
50% contigency on peak day

120
30
45

439000
360000
799000
19023.80952
951.1904762
1426.785714

10
15

acre
acre
acre

yd"3
yd"3
yd~3
yd~3
yd~3
yd"3

vehicles
vehicles
vehicles

M:\MC\2706 Chevron - Coker Replacement\Construction\2706 Construction Emissions - LA Harbor knock down (rev3).xls:FugitiveConstEF - Month 1
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