OPSRB Project - Emissions
Phase Il - Install Power Cable

Maximum Emissions Occuring During QT 3-4 2015

Hrs per
Emissions Source BHP |No.|Day per| Load NO, ROG PM co SO, co2 N20 CH4 NO, ROG PM co SO, co2 N20 CH4 5:;’: NO, ROG PM co SO, co2 N20 CH4
Engine
Offshore Equipment Emission Factors g/bhr-hr Ibs/day tons/year
Marine Equipment
CIV Main Engine #1-2 3648 2 24 0.45 7.3080 0.6786 0.3579 1.9687 0.1268 486.2043 0.0231 0.0134 190.4293 | 117.8822 | 62.1796 341.9879 22.0219 84460.64 4.0158 2.3317 55.00 5.2368 3.2418 1.7099 9.4047 0.6056 2322.67 0.1104 0.0641
CIV Main Engine #3-4 3487 2 24 0.45 7.3080 0.8128 0.3207 2.7815 0.1268 486.2043 0.0231 0.0164 182.0249 | 134.9679 | 53.2442 461.8625 21.0500 80733.07 3.8385 2.7241 55.00 5.0057 3.7116 1.4642 12.7012 0.5789 2220.16 0.1056 0.0749
CIV Aux Engine #1-4 1333 2 24 0.43 7.3080 0.8128 0.3207 2.7815 0.1268 486.2043 0.0231 0.0164 66.4913 49.3020 19.4494 168.7123 7.6893 29490.74 1.4022 0.9951 55.00 1.8285 1.3558 0.5349 4.6396 0.2115 811.00 0.0386 0.0274
Deck Crane 125 1 24 0.29 2.3200 0.1200 0.2240 3.7000 0.0049 519.0000 0.0042 0.1535 4.4498 0.2302 0.4296 7.0966 0.0094 995.44 0.0081 0.2944 55.00 0.1224 0.0063 0.0118 0.1952 0.0003 27.37 0.0002 0.0081
CIV Emergency Gen 158 1 0.5 0.43 5.1007 0.8128 0.2163 3.7286 0.1268 486.2043 0.0231 0.0164 0.3820 0.0609 0.0162 0.2792 0.0095 36.41 0.0017 0.0012 10.00 0.0019 0.0003 0.0001 0.0014 0.0000 0.18 0.0000 0.0000
Life Boat Engines 28 2 0.5 0.52 8.1357 1.7972 0.7233 3.6465 0.1268 486.2043 0.0231 0.0164 0.2612 0.0577 0.0232 0.1170 0.0041 15.61 0.0007 0.0005 10.00 0.0013 0.0003 0.0001 0.0006 0.0000 0.08 0.0000 0.0000
Skiff Engines 50 3 15 0.52 8.1357 1.7972 0.7233 3.6465 0.1268 486.2043 0.0231 0.0164 20.9855 4.6355 1.8658 9.4057 0.3270 1254.10 0.0596 0.0423 20.00 0.2099 0.0464 0.0187 0.0941 0.0033 12.54 0.0006 0.0004
AHTS Norne Main Engine #1-2 (Tier 2 Category 2) 3040 2 24 0.50 5.5257 0.6786 0.2013 3.7286 0.1268 486.2043 0.0231 0.0134 888.8138 | 109.1502 | 32.3852 599.7262 20.3907 78204.29 3.7183 2.1590 5.00 2.2220 0.2729 0.0810 1.4993 0.0510 195.51 0.0093 0.0054
AHTS Norne Main Aux #1-2 138 1 24 0.31 7.3080 | 0.8128 | 0.3207 | 2.7815 | 0.1268 | 486.2043 | 0.0231 | 0.0164 | 16.5419 | 1.8398 | 0.7258 6.2959 0.2869 1100.52 0.0523 | 0.0371 55.00 0.4549 0.0506 0.0200 0.1731 0.0079 30.26 0.0014 | 0.0010
Dive Support Main Engine #1-2 600 2 | 24 0.52 06346 | 06711 | 0.3579 | 1.9687 | 0.1268 | 486.2043 | 0.0231 | 0.1342 | 31.8102 | 22158 | 1.1818 6.4998 0.4185 1605.25 0.0763 | 0.4432 28.00 0.4453 0.0310 0.0165 0.0910 0.0059 22.47 0.0011 | 0.0062
Dive Support Aux Engine #1-2 107 2 12 0.52 87472 | 11782 | 05817 | 3.5869 | 0.1268 | 486.2043 | 0.0231 | 0.2386 | 257516 | 3.4686 | 17123 | 105595 | 0.3732 1431.34 0.0681 | 0.7025 28.00 0.3605 0.0486 0.0240 0.1478 0.0052 20.04 0.0010 | 0.0098
Mooring and Survey Main Engine #1-2 360 2 24 0.52 51007 | 0.6786 | 0.1491 | 3.7286 | 0.1268 | 486.2043 | 0.0231 | 0.0134 | 101.0441 | 13.4427 | 29544 | 73.8610 | 2.5113 9631.48 0.4579 | 0.2659 6.00 0.3031 0.0403 0.0089 0.2216 0.0075 28.89 0.0014 | 0.0008
Mooring and Survey Aux Engine #1 66 1 12 0.52 87472 | 11782 | 05817 | 3.5869 | 0.1268 | 486.2043 | 0.0231 | 0.2386 7.9421 1.0698 | 0.5281 3.2567 0.1151 441.44 0.0210 | 0.2167 6.00 0.0238 0.0032 0.0016 0.0098 0.0003 1.32 0.0001 | 0.0006
Mooring and Survey Aux Engine #2 32 1 12 0.52 81357 | 17972 | 07233 | 3.6465 | 0.1268 | 486.2043 | 0.0231 | 0.0164 3.5815 0.7911 | 0.3184 1.6052 0.0558 214.03 0.0102 | 0.0072 6.00 0.0107 0.0024 0.0010 0.0048 0.0002 0.64 0.0000 | 0.0000
Divers Air Compressor 47 2 12 0.48 45500 | 0.1200 | 0.1280 | 4.1000 | 0.0049 | 568.3000 | 0.0042 | 0.1870 5.4312 0.1432 | 0.1528 4.8940 0.0058 678.35 0.0050 | 0.2232 6.00 0.0163 0.0004 0.0005 0.0147 0.0000 2.04 0.0000 | 0.0007
Total Marine Vessel Equipment (minus demolition activities) 1545.9403 | 439.2575 | 177.1669 | 1696.1595 | 75.2686 | 290292.7040 | 13.7357 | 10.4442 12.9511 | 6.5457 2.8814 | 21.9046 | 1.0968 | 4235.0477 | 0.2002 | 0.1541
Demolition Activities - Remove from cumulative impacts 3.2921 2.2661 1.0115 7.2942 0.3807 1460.1333 0.0694 0.0454
Platform Heritage & Harmony
Pull Winch 150 2 24 0.43 2.3200 0.1200 0.2240 3.7000 0.0049 516.4100 0.0042 0.1526 15.8349 0.8190 1.5289 25.2540 0.0334 3524.70 0.0287 1.0416 75.00 0.5938 0.0307 0.0573 0.9470 0.0013 132.18 0.0011 0.0391
Hydraulic Winch 150 4 24 0.43 2.3200 | 0.1200 | 0.2240 | 3.7000 | 0.0049 | 516.4100 | 0.0042 | 0.1526 | 31.6698 | 1.6381 | 3.0578 | 50.5079 | 0.0669 7049.41 0.0573 | 2.0831 75.00 1.1876 0.0614 0.1147 1.8940 0.0025 264.35 0.0022 | 0.0781
Industrial Air Compressor 150 6 24 0.48 27400 | 0200 | 0.1922 | 37000 [ 0.0049 [ 568.2900 | 0.0042 | 00560 | 62.6286 | 2.7429 | 4.3931 | 845714 [ 0.1120 12989.49 0.0960 | 1.2800 75.00 2.3486 0.1029 0.1647 3.1714 0.0042 487.11 0.0036 | 0.0480
Generator 75 2 24 0.43 2.7400 | 0.1200 [ 0.1920 | 3.7000 | 0.0049 | 568.2990 | 0.0042 | 0.0650 9.3508 0.4095 | 0.6552 | 12.6270 | 0.0167 1939.43 0.0143 | 0.2218 75.00 0.3507 0.0154 0.0246 0.4735 0.0006 72.73 0.0005 | 0.0083
Air Tugger / Winch 50 7 24 0.43 2.7400 | 0.1200 [ 0.1920 | 3.7000 | 0.0049 | 575.8700| 0.0042 | 0.1702 | 21.8185 | 09556 | 15289 | 29.4630 | 0.0390 4585.63 0.0334 | 1.38553 75.00 0.8182 0.0358 0.0573 1.1049 0.0015 171.96 0.0013 | 0.0508
Weld Machine 50 7 24 0.45 2.7400 | 0.1200 | 0.1920 | 3.7000 | 0.0049 | 575.8700| 0.0042 | 0.1702 | 22.8333 | 1.0000 | 1.6000 | 30.8333 | 0.0408 4798.92 0.0350 | 1.4183 75.00 0.8563 0.0375 0.0600 1.1563 0.0015 179.96 0.0013 | 0.0532
Total Offshore Platform Equipment 164.14 7.57 12.76 233.26 0.31 34887.58 0.26 7.40 6.16 0.28 0.48 8.75 0.01 1308.28 0.01 0.28
Onshore Equipment Emission Factors g/bhr-hr Ibs/day tons/year
. IS (937 Avg Days
Off-Road Equipment BHP | No. Zay per| [ood NO, ROG PM co SO, co2 N20 CH4 NO, ROG PM co SO, co2 N20 CH4 Ve NO, ROG PM co SO, co2 N20 CH4
ngine
Soil Compactor 300 3 12 0.43 2.3200 0.1200 0.0880 2.6000 0.0049 517.1200 0.0042 0.1528 23.7524 1.2286 0.9010 26.6190 0.0502 5294.32 0.0430 1.5644 45.00 0.5344 0.0276 0.0203 0.5989 0.0011 119.12 0.0010 0.0352
Sheepsfoot Compactor 300 1 12 0.43 2.3200 0.1200 0.0880 2.6000 0.0049 517.1200 0.0042 0.1528 7.9175 0.4095 0.3003 8.8730 0.0167 1764.77 0.0143 0.5215 45.00 0.1781 0.0092 0.0068 0.1996 0.0004 39.71 0.0003 0.0117
Excavator + Hydro Excavator 300 3 12 0.38 2.3200 0.1200 0.0880 2.6000 0.0049 515.2100 0.0042 0.1523 20.9905 1.0857 0.7962 23.5238 0.0443 4661.42 0.0380 1.3780 135.00 1.4169 0.0733 0.0537 1.5879 0.0030 314.65 0.0026 0.0930
Skip Loader 200 2 12 0.36 2.3200 0.1200 0.0880 3.7000 0.0049 515.1700 0.0042 0.1522 8.8381 0.4571 0.3352 14.0952 0.0187 1962.55 0.0160 0.5798 135.00 0.5966 0.0309 0.0226 0.9514 0.0013 132.47 0.0011 0.0391
Weld Machine 50 2 12 0.45 2.7400 0.1200 0.1920 3.7000 0.0049 568.2900 0.0042 0.1280 3.2619 0.1429 0.2286 4.4048 0.0058 676.54 0.0050 0.1524 45.00 0.0734 0.0032 0.0051 0.0991 0.0001 15.22 0.0001 0.0034
Cable Pull Winch 150 2 12 0.43 2.3200 0.1200 0.2240 3.7000 0.0049 516.4100 0.0042 0.1526 7.9175 0.4095 0.7644 12.6270 0.0167 1762.35 0.0143 0.5208 45.00 0.1781 0.0092 0.0172 0.2841 0.0004 39.65 0.0003 0.0117
Air Compressor 78 3 12 0.48 2.7400 0.1200 0.1922 3.7000 0.0049 568.2900 0.0042 0.0810 8.1417 0.3566 0.5711 10.9943 0.0146 1688.63 0.0125 0.2407 135.00 0.5496 0.0241 0.0385 0.7421 0.0010 113.98 0.0008 0.0162
Generator 50 3 12 0.43 2.7400 0.1200 0.1920 3.7000 0.0049 568.2900 0.0042 0.1280 4.6754 0.2048 0.3276 6.3135 0.0084 969.70 0.0072 0.2184 135.00 0.3156 0.0138 0.0221 0.4262 0.0006 65.45 0.0005 0.0147
Backhoe 100 2 12 0.37 2.7400 0.1200 0.1922 3.7000 0.0049 523.0100 0.0042 0.1546 5.3640 0.2349 0.3763 7.2434 0.0096 1023.88 0.0082 0.3027 135.00 0.3621 0.0159 0.0254 0.4889 0.0006 69.11 0.0006 0.0204
Bobcat 100 3 12 0.37 2.7400 0.1200 0.1922 3.7000 0.0049 523.0100 0.0042 0.1546 8.0460 0.3524 0.5644 10.8651 0.0144 1535.82 0.0123 0.4540 135.00 0.5431 0.0238 0.0381 0.7334 0.0010 103.67 0.0008 0.0306
Air Hammer 50 3 12 0.42 2.7400 0.1200 0.1920 3.7000 0.0049 575.8700 0.0042 0.1702 4.5667 0.2000 0.3200 6.1667 0.0082 959.78 0.0070 0.2837 135.00 0.3083 0.0135 0.0216 0.4163 0.0006 64.79 0.0005 0.0191
Portable Lights 13 6 12 0.42 5.5800 1.5210 0.5400 6.2800 0.0049 575.8400 0.0042 0.1702 4.8360 1.3182 0.4680 5.4427 0.0042 499.06 0.0036 0.1475 135.00 0.3264 0.0890 0.0316 0.3674 0.0003 33.69 0.0002 0.0100
Onshore Trucks Emission Factors Ibs/mi Ibs/day tons/year
Heavy Duty Diesel Trucks Trips/day | No. Ml':iepS/ NO, ROG PM co SO, co2 N20 CcHa NO, ROG PM co SO, coz2 N20 cHa Bzzs NO, ROG PM co so, co2 N20 cHa
Water Truck 2 2 15 0.013953( 0.0005467| 0.0001165( 0.0025132] 0| 3.7676 0.0048 0.0152 0.84 0.03 0.01 0.15 0.00 226.06 0.29 0.91 135.00 0.057 0.002 0.000 0.010 0.000 15.26 0.019 0.062
Truck Crane + Hydro Vac Truck 1 2 15 0.013953( 0.0005467| 0.0001165| 0.0025132] 0| 3.7676 0.0048 0.0152 0.42 0.02 0.00 0.08 0.00 113.03 0.14 0.46 135.00 0.028 0.001 0.000 0.005 0.000 7.63 0.010 0.031
Slurry Truck 1 g 15 0.013953( 0.0005467| 0.0001165( 0.0025132] 0| 3.7676 0.0048 0.0152 0.63 0.02 0.01 0.11 0.00 169.54 0.22 0.68 45.00 0.014 0.001 0.000 0.003 0.000 3.81 0.005 0.015
Dump Truck 1 2 120 0.0165475| 0.000862| 0.0001825( 0.0039853] 0| 3.7684 0.0048 0.0152 3.97 0.21 0.04 0.96 0.00 904.42 1.15 3.65 135.00 0.268 0.014 0.003 0.065 0.000 61.05 0.078 0.246
Total Onshore Equipment 114.16 6.68 6.01 138.46 0.21 24211.90 1.98 12.06 5.75 0.35 0.31 6.98 0.01 1199.26 0.12 0.66
| Total - All Sources | 1824.24 | 45350 | 195.94 | 2067.88 | 75.79 | 349392.18 | 15.98 | 29.91 | | 2486 | 718 3.67 3763 | 112 | 6742.60 | 033 | 1.09

GENERAL NOTES

Load- ARB's carl moyer program factors used. CIV vessel = work boat

Assumed maximum operating days and months

OFFROAD NOTES

Off-road equipment critera pollutant emission factors derived from 2013 CalEEMod Appendix D, Table 3.5, and assumed all equipment is Tier 3

Off-road equipment GHG emission factors derived from 2013 CalEEMod ,Appendix D, Table 3.4- selection calendar year 2014

All off road equipment HP ratings and quanity should be confirmed. HP has been selected by using other similar projects and with guidance of a construction firm
ONROAD NOTES

Mileage for dump truck is based on round trip distance to ventura and back

\Water Truck, Truck Crane, and Slurry Truck assumptions using EMFAC 2011: T7 single construction, diesel, 40 mph, SB county APCD, 2007 model year
Dump Truck Assumptions using EMFAC 2011 : T7 Tractor Construction, diesel, 40mph, SB County APCD, 2007 model year

Marine Emission Factors derived from 2012 Long Beach Air Emissions Inventory, Appendix C

Using POLB Emission Inventory, Appendix C, emission factors selected as follows: Uncontrolled: pre 2000-2004 model year (depending on engine and MY range)and
controlled post 2004 model year per EPA emission standards. EPA Tier 2 category 2 engines = 2007 model year and newer. Smaller engines EPA Tier 2 =2004-2012
MY Most Tier 2 category 1 engines = post 2004 model year - 2014 MY. MARPOOL Tier 2 for category 2 engines = 2000-2007 model year emission factors used.

SCR technology installed on the CIV main engines. Assume a 85% reduction in Nox

Diver vessel = uncontrolled emissions. Mooring vessel = main engine conrolled emissions / aux engine uncontrolled.

Aux engines on the diving vessel and mooring vessel are used one at a time, while the other acts as a spare

HC emission factors are used for ROG emissions for marine equipment

Main engine for Dive vesel operating only 10% of the time. Aux engines operating 50%. Mooring vessel main engine operate 100% and aux engine operate 50%
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OPSRB Project

CcO2 N20 CH4 MTCO2E
AIR EMISSIONS SUMMARY

Pounds/Day 24,211.90 1.98 12.06
Onshore Tons 1,199.26 0.12 0.66 1,139.18

Pounds/Day 34,887.58 0.26 7.40
Offshore Platform Work Tons 1.308.28 .01 .28 1,195.77
Cable Retrieval and Installation  [Pounds/Day 290,292.70 13.74 10.44 390731
(Marine Vessel Emissions) Tons 4,235.05 0.20 0.15 T
Demolition activities exempt from [Pounds/Day Included in Offshore Above
offsets / cable retrieval of out of 1,347.10
service cables 202.F.7 Exempt Tons 1,460.13 0.07 0.05
TOTAL - PROJECT AIR EMISSIONS COo2 N20 CH4 MTCO2E
TOTAL EMISSIONS TONS/YR 8,202.73 0.40 1.14 7,589.37
TOTAL CUMULATIVE EMISSIONS TONS/YR 6,742.60 0.33 1.09 6,242.27




OPSRB Project

NO, ROG PM (6{0) SO
AIR EMISSIONS SUMMARY :
Onshore Pounds/Day 114.16 6.68 6.01 138.46 0.21
Tons 5.75 0.35 0.31 6.98 0.01
Pounds/Day 164.14 7.57 12.76 233.26 0.31
Offshore Platform Work Tons 516 028 0.48 375 .01
Cable Retrieval and Installation |Pounds/Day 1,545.94 439.26 177.17 1,696.16 75.27
(Marine Vessel Emissions) Tons 12.95 6.55 2.88 21.90 1.10
Demolition activities exempt from|Pounds/Day Included in Offshore Above
offsets / cable retrieval of out of
service cables 202.F.7 Exempt Tons 3.29 221 101 729 0-38
TOTAL - PROJECT AIR EMISSIONS NOy ROG PM Cco SO,
TOTAL EMISSIONS TONS/YR 28.15 9.45 4.68 44.92 1.50
TOTAL CUMULATIVE EMISSIONSTONS/YR 24.86 7.18 3.67 37.63 1.12




