Harbor Island West Marina Redevelopment Project

Volume 2 - Final Mitigated Negative Declaration
Appendices

UPD #MND-2013-80, SCH# 2019129019

Prepared by:

San Diego Unified Port District
P.O. Box 120488
San Diego, CA 92112-0488

November 2023



Appendix A
Air Quality and Greenhouse Gas Calculations




Construction



Schedule

Phase Code Start Date End Date Working Days 2019 2020
Waterside - Demo docks HBIW_1 1/1/2019 12/31/2019 262 262
Waterside - Install docks HBIW_2 1/1/2019 12/31/2019 262 262
Landside - Building Demo | HBIW_3 9/2/2019 10/2/2019 23 23
Landside - Parking Lot Demo | HBIW_4 9/2/2019 12/31/2019 88 88
Landside - Landscape Demo | HBIW_5 12/2/2019 12/31/2019 23 23
Landside - Building Construction | HBIW_6 9/2/2019 10/2/2019 23 23
Landside - Parking Lot Paving | HBIW_7 10/2/2019 12/31/2019 66 66
Landside - Parking Lot Demo |l HBIW_8 1/2/2020 2/1/2020 22 22
Landside - Building Demo Il HBIW_9 1/2/2020 3/2/2020 43 43
Landside - Landscape Demo I HBIW_10 12/1/2020 12/31/2020 23 23
Landside - Building Construction Il HBIW_11 1/2/2020 3/2/2020 43 43
Landside - Landscape Install HBIW_12 3/3/2020 1/31/2020 239 239
Landside - Parking Lot Paving Il HBIW_13 12/1/2020 12/31/2020 23 23



Offroad Equipment

g/hp-hr (CalEEMod)

Pounds per day

Metric tons per day

Code Year Days Equip #/day hrs/day HP LF
ROG NOX CO PM10 PM2.5 SO2 CO2 CH4 N20| ROG NOX CO PM10 PM2.5 SO2]CO2 CH4 N20 CO2e

HBIW_2 2019 262 Bore/Drill Rigs 1 8 221 0.503 0.1 1.9 1.1 0.1 0.0 0.0 4758 0.2 0.0 0.3 3.7 2.1 0.1 0.1 0.0]0.42 00 0.0 04
HBIW_2 2019 262  Cranes 1 8 231 0.288 0.4 5.1 1.9 0.2 0.2 0.0 4835 0.2 0.0 0.5 6.0 2.3 0.3 0.2 0003 00 00 03
HBIW_3 2019 23 Excavators 1 8 158 0.382 0.2 2.5 3.1 0.1 0.1 0.0 482.7 0.2 0.0 0.3 2.7 3.3 0.1 0.1 0.0}J02 00 00 0.2
HBIW_3 2019 23 Graders 1 8 187 0.409 0.6 6.0 3.7 0.3 0.3 0.0 489.0 0.2 0.0 0.8 8.1 4.9 0.5 0.4 0003 00 00 03
HBIW_3 2019 23 Skid Steer Loaders 1 8 65 0.369 0.2 2.7 3.3 0.1 0.1 0.0 4824 0.2 0.0 0.1 1.1 1.4 0.1 0.0 0001 00 00 01
HBIW_4 2019 88 Excavators 1 8 158 0.382 0.2 2.5 3.1 0.1 0.1 0.0 482.7 0.2 0.0 0.3 2.7 3.3 0.1 0.1 0002 00 00 0.2
HBIW_4 2019 88 Skid Steer Loaders 1 8 65 0.369 0.2 2.7 3.3 0.1 0.1 0.0 4824 0.2 0.0 0.1 1.1 1.4 0.1 0.0 0001 00 00 01
HBIW_4 2019 88 Tractors/Loaders/Backhoes 1 7 97 0.369 0.4 3.7 3.6 0.2 0.2 0.0 4859 0.2 0.0 0.2 2.0 2.0 0.1 0.1 0001 00 00 01
HBIW_4 2019 88 Other Construction Equipment 1 8 172 0.415 0.4 4.4 3.3 0.2 0.2 0.0 480.5 0.2 0.0 0.5 5.6 4.1 0.3 0.3 0003 00 00 03
HBIW_4 2019 88 Tractors/Loaders/Backhoes 1 8 97 0.369 0.4 3.7 3.6 0.2 0.2 0.0 4859 0.2 0.0 0.2 2.3 2.3 0.2 0.1 0001 00 00 01
HBIW_6 2019 23 Air Compressors 2 6 78 0.48 0.5 3.7 3.7 0.3 0.3 0.0 568.3 0.0 0.0 0.5 3.7 3.7 0.3 0.3 0003 00 00 03
HBIW_6 2019 23 Tractors/Loaders/Backhoes 1 8 97 0.369 0.4 3.7 3.6 0.2 0.2 0.0 4859 0.2 0.0 0.2 2.3 2.3 0.2 0.1 0001 00 00 01
HBIW_7 2019 66 Graders 1 8 187 0.409 0.6 6.0 3.7 0.3 0.3 0.0 489.0 0.2 0.0 0.8 8.1 4.9 0.5 0.4 0003 00 00 03
HBIW_7 2019 66 Pavers 1 8 130 0.415 0.5 4.7 3.6 0.3 0.3 0.0 480.3 0.2 0.0 0.5 4.4 34 0.3 0.3 0002 00 00 0.2
HBIW_7 2019 66 Paving Equipment 1 8 132 0.355 0.4 4.0 3.6 0.3 0.3 0.0 4844 0.2 0.0 0.4 3.3 3.0 0.2 0.2 0.0J02 00 00 0.2
HBIW_7 2019 66 Plate Compactors 1 8 8 0.43 0.7 4.1 3.5 0.2 0.2 0.0 568.3 0.1 0.0 0.0 0.3 0.2 0.0 0.0 0.0J 00 00 00 0.0
HBIW_7 2019 66 Rollers 1 6 80 0.375 0.4 4.2 3.6 0.3 0.3 0.0 4843 0.2 0.0 0.2 1.7 1.4 0.1 0.1 0001 00 00 01
HBIW_7 2019 66 Rubber Tired Loaders 2 8 203 0.362 0.3 3.7 1.3 0.1 0.1 0.0 480.1 0.2 0.0 0.8 9.7 3.4 0.3 0.3 0006 00 00 0.6
HBIW_8 2020 22 Excavators 1 8 158 0.382 0.2 2.3 3.1 0.1 0.1 0.0 4723 0.2 0.0 0.2 2.4 3.3 0.1 0.1 0.0}J02 00 00 0.2
HBIW_8 2020 22 Skid Steer Loaders 2 8 65 0.369 0.2 2.5 3.3 0.1 0.1 0.0 4719 0.2 0.0 0.2 2.1 2.8 0.1 0.1 0.0}J02 00 00 0.2
HBIW_8 2020 22 Tractors/Loaders/Backhoes 1 8 97 0.369 0.3 3.3 3.6 0.2 0.2 0.0 475.2 0.2 0.0 0.2 2.1 2.3 0.1 0.1 0001 00 00 01
HBIW_9 2020 43 Excavators 2 8 158 0.382 0.2 2.3 3.1 0.1 0.1 0.0 4723 0.2 0.0 0.5 4.8 6.6 0.2 0.2 0.0} 05 00 00 05
HBIW_9 2020 43 Graders 1 8 187 0.409 0.6 5.5 3.6 0.3 0.3 0.0 478.0 0.2 0.0 0.8 7.5 4.9 0.4 0.4 0003 00 00 03
HBIW_9 2020 43 Skid Steer Loaders 2 8 65 0.369 0.2 2.5 3.3 0.1 0.1 0.0 4719 0.2 0.0 0.2 2.1 2.8 0.1 0.1 0.0}J02 00 00 0.2
HBIW_10 2020 23 Other Construction Equipment 1 8 172 0.415 0.4 4.1 3.2 0.2 0.2 0.0 4700 0.2 0.0 0.5 5.2 4.1 0.3 0.3 0003 00 00 03
HBIW_10 2020 23 Tractors/Loaders/Backhoes 1 8 97 0.369 0.3 3.3 3.6 0.2 0.2 0.0 475.2 0.2 0.0 0.2 2.1 2.3 0.1 0.1 0001 00 00 01
HBIW_11 2020 43 Aerial Lifts 2 8 63 0.308 0.2 3.0 3.1 0.0 0.0 0.0 5251 0.2 0.0 0.1 2.0 2.1 0.0 0.0 0.0}J02 00 00 0.2
HBIW_11 2020 43 Air Compressors 4 6 78 0.48 0.5 34 3.7 0.2 0.2 0.0 568.3 0.0 0.0 1.0 6.7 7.3 0.4 0.4 0.0}J 05 00 00 05
HBIW_11 2020 43 Cranes 1 8 231 0.288 0.4 4.6 1.8 0.2 0.2 0.0 4729 0.2 0.0 0.5 5.4 2.1 0.2 0.2 0003 00 00 03
HBIW_11 2020 43 Forklifts 2 8 89 0.201 0.5 4.1 3.8 0.3 0.3 0.0 4715 0.2 0.0 0.3 2.6 2.4 0.2 0.2 0001 00 00 01
HBIW_12 2020 239  Cranes 0 0 231 0.288 0.4 4.6 1.8 0.2 0.2 0.0 4729 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0J00 00 00 0.0
HBIW_13 2020 23 Graders 1 8 187 0.409 0.6 5.5 3.6 0.3 0.3 0.0 478.0 0.2 0.0 0.8 7.5 4.9 0.4 0.4 0003 00 00 03
HBIW_13 2020 23 Pavers 2 8 130 0.415 0.5 4.4 3.6 0.3 0.3 0.0 4699 0.2 0.0 0.9 8.4 6.9 0.6 0.6 0.0}J 04 00 00 04
HBIW_13 2020 23 Paving Equipment 1 6 132 0.355 0.4 3.8 3.6 0.3 0.2 0.0 4733 0.2 0.0 0.2 2.3 2.2 0.2 0.1 0001 00 00 01
HBIW_13 2020 23 Plate Compactors 1 8 8 0.43 0.7 4.1 3.5 0.2 0.2 0.0 568.3 0.1 0.0 0.0 0.3 0.2 0.0 0.0 0.0J 00 00 00 0.0
HBIW_13 2020 23 Rollers 2 6 80 0.375 0.4 3.9 3.5 0.2 0.2 0.0 4739 0.2 0.0 0.3 3.1 2.8 0.2 0.2 0.0}J02 00 00 0.2
HBIW_13 2020 23 Rubber Tired Loaders 2 8 203 0.362 0.3 3.4 1.3 0.1 0.1 0.0 469.5 0.2 0.0 0.8 8.9 3.3 0.3 0.3 0006 00 00 0.6




Employee Vehicles

Code Year Days Trips/ Mi/T Running g/mi (EMFAC, AP 42) Process g/trip (EMFAC) Pounds per day Metric tons per day
Day rip | ROG NOX CO PM10 PM2.5 PM10D PM25D SO2 CO2 CH4 N20]J ROG NOX CO PM10 PM2.5 PM10D PM25D SO2 CO2 CH4 N20] ROG NOX CO PM10 PM2.5 PM10D PM2.5D SO2|CO2 CH4 N20 CO2e
HBIW_1 2019 262 24 10.8) 0.0 0.1 0.9 0.0 0.0 0.9 0.2 0.0 311 0.0 0.0 1.0 03 25 0.0 0.0 0.0 0.0 0.0 64 0.1 0.0] 01 0.1 06 0.0 0.0 0.5 0.1 0.0 0 0.0 0.0 0
HBIW_2 2019 262 24 10.8) 0.0 0.1 0.9 0.0 0.0 0.9 0.2 0.0 311 0.0 0.0 1.0 03 25 0.0 0.0 0.0 0.0 0.0 64 0.1 0.0] 01 0.1 06 0.0 0.0 0.5 0.1 0.0 0 0.0 0.0 0
HBIW_3 2019 23 8 10.8}] 0.0 0.1 0.9 0.0 0.0 0.9 0.2 0.0 311 0.0 0.0 1.0 0.3 25 0.0 0.0 0.0 0.0 0.0 64 0.1 0071 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0 0.0 0.0 0
HBIW_4 2019 88 8 10.8) 0.0 0.1 0.9 0.0 0.0 0.9 0.2 0.0 311 0.0 0.0 1.0 0.3 25 0.0 0.0 0.0 0.0 0.0 64 0.1 0.07] 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0 0.0 0.0 0
HBIW_5 2019 23 6 10.8) 0.0 0.1 0.9 0.0 0.0 0.9 0.2 0.0 311 0.0 0.0 1.0 03 25 0.0 0.0 0.0 0.0 0.0 64 0.1 0.07] 0.0 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0 0.0 0.0 0
HBIW_6 2019 23 12 10.8) 0.0 0.1 0.9 0.0 0.0 0.9 0.2 0.0 311 0.0 0.0 1.0 03 25 0.0 0.0 0.0 0.0 0.0 64 0.1 0.07] 0.0 0.0 03 0.0 0.0 0.3 0.1 0.0 0 0.0 0.0 0
HBIW_7 2019 66 6 10.8] 0.0 0.1 0.9 0.0 0.0 0.9 0.2 0.0 311 0.0 0.0 1.0 03 25 0.0 0.0 0.0 0.0 00 64 0.1 0.07] 0.0 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0 0.0 0.0 0
HBIW_8 2020 22 8 10.8}] 0.0 0.1 0.8 0.0 0.0 0.9 0.2 00 302 00 0.07] 09 03 24 0.0 0.0 0.0 0.0 0.0 62 0.1 0071 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0 0.0 0.0 0
HBIW_9 2020 43 20 10.8) 0.0 0.1 0.8 0.0 0.0 0.9 0.2 00 302 00 0.07] 09 03 24 0.0 0.0 0.0 0.0 0.0 62 0.1 0.07] 0.0 0.0 05 0.0 0.0 0.4 0.1 0.0 0 0.0 0.0 0
HBIW_10 2020 23 12 10.8) 0.0 0.1 0.8 0.0 0.0 0.9 0.2 00 302 00 0.07] 09 03 24 0.0 0.0 0.0 0.0 0.0 62 0.1 0.07] 0.0 0.0 03 0.0 0.0 0.3 0.1 0.0 0 0.0 0.0 0
HBIW_11 2020 43 32 10.8) 0.0 0.1 0.8 0.0 0.0 0.9 0.2 00 302 00 0.0} 09 03 24 0.0 0.0 0.0 0.0 0.0 62 0.1 0.0] 01 0.1 08 0.0 0.0 0.7 0.2 0.0 0 0.0 0.0 0
HBIW_12 2020 239 12 10.8}] 0.0 0.1 0.8 0.0 0.0 0.9 0.2 00 302 00 0.07] 09 03 24 0.0 0.0 0.0 0.0 0.0 62 0.1 0.07] 0.0 0.0 03 0.0 0.0 0.3 0.1 0.0 0 0.0 0.0 0
HBIW_13 2020 23 8 10.8] 0.0 0.1 0.8 0.0 0.0 0.9 0.2 00 302 00 0.01] 09 03 24 0.0 0.0 0.0 0.0 0.0 62 0.1 0.07] 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0 0.0 0.0 0




Trucks

Code Year Vehicle Days Trip/ Mi/T Running g/mi (EMFAC, AP 42) Process g/trip (EMFAC) Pounds per day Metric tons per day
Day rip | ROG NOX CO PM10 PM2.5 PM10D PM2.5D SO2 (CO2 CH4 N20| ROG NOX CO PM10 PM2.5 PM10D PM25D SO2 CO2 CH4 N20| ROG NOX CO PM10 PM2.5 PM10D PM2.5D SO2]CO2 CH4 N20 CO2e
HBIW_1 2019 Vendor 262 0 731 03 42 0.7 01 0.1 1.0 0.3 0.0 1070 00 02]) 00 17 0.2 0.0 0.0 0.0 0.0 0.0 58 00 0.0] 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_2 2019 Vendor 262 8 731 03 42 0.7 01 0.1 1.0 0.3 0.0 1070 00 02]) 00 17 0.2 0.0 0.0 0.0 0.0 0.0 58 00 0.0] 0.0 06 01 0.0 0.0 0.1 0.0 0.0 0 0.0 0.0 0
HBIW_3 2019 Vendor 23 0 731 03 42 0.7 01 0.1 1.0 0.3 0.0 1070 00 02]) 00 17 0.2 0.0 0.0 0.0 0.0 0.0 58 00 0.0] 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_4 2019 Vendor 88 0 731 03 42 0.7 01 0.1 1.0 0.3 0.0 1070 00 02]) 00 17 0.2 0.0 0.0 0.0 0.0 0.0 584 00 0.0] 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_5 2019 Vendor 23 0 73103 42 07 0.1 0.1 1.0 0.3 0.0 1070 00 02} 00 17 0.2 0.0 0.0 0.0 0.0 0.0 584 00 0.0] 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_6 2019 Vendor 23 1 73103 42 07 0.1 0.1 1.0 0.3 0.0 1070 00 02} 00 17 02 0.0 0.0 0.0 0.0 0.0 584 00 0.0] 0.0 01 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_7 2019 Vendor 66 1 73103 42 07 0.1 0.1 1.0 0.3 0.0 1070 00 02} 00 17 0.2 0.0 0.0 0.0 0.0 0.0 584 00 0.0] 0.0 01 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_1 2019 Haul 262 1 20 08 90 18 0.2 0.2 0.9 0.2 0.0 1910 00 03104 79 36 00 0.0 0.0 0.0 0.0 7132 00 01 0.0 05 01 0.0 0.0 0.1 0.0 0.0 0 0.0 0.0 0
HBIW_2 2019 Haul 262 0 20 08 90 18 0.2 0.2 0.9 0.2 0.0 1910 00 03104 79 36 00 0.0 0.0 0.0 0.0 7132 00 01 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_3 2019 Haul 23 0 20 08 90 18 0.2 0.2 0.9 0.2 0.0 1910 00 03104 79 36 00 0.0 0.0 0.0 0.0 7132 00 01 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_4 2019 Haul 88 1 20 08 90 18 0.2 0.2 0.9 0.2 0.0 1910 00 03104 79 36 00 0.0 0.0 0.0 0.0 7132 00 01 0.0 03 01 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_5 2019 Haul 23 0 20 08 90 18 0.2 0.2 0.9 0.2 0.0 1910 00 03104 79 36 00 0.0 0.0 0.0 0.0 7132 00 01 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_6 2019 Haul 23 0 20 08 90 18 0.2 0.2 0.9 0.2 0.0 1910 00 03104 79 36 00 0.0 0.0 0.0 0.0 713.2 00 01 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_7 2019 Haul 66 0 20 08 9.0 18 0.2 0.2 0.9 0.2 0.0 1910 00 03104 79 36 00 0.0 0.0 0.0 0.0 7132 00 0.1 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_8 2020 Vendor 22 0 73102 35 06 0.1 0.1 1.0 0.3 0.0 1050 00 0200 18 02 0.0 0.0 0.0 0.0 00 579 00 0.0] 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_9 2020 Vendor 43 0 73102 35 06 0.1 0.1 1.0 0.3 00 1050 00 0200 18 0.2 0.0 0.0 0.0 0.0 00 579 00 0.0] 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_10 2020 Vendor 23 0 73102 35 06 0.1 0.1 1.0 0.3 0.0 1050 00 0200 18 0.2 0.0 0.0 0.0 0.0 00 579 00 0.0] 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_11 2020 Vendor 43 1 73102 35 06 0.1 0.1 1.0 0.3 0.0 1050 00 0200 18 02 0.0 0.0 0.0 0.0 00 579 00 0.0] 0.0 01 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_12 2020 Vendor 239 1 73102 35 06 0.1 0.1 1.0 0.3 00 1050 00 0200 18 0.2 0.0 0.0 0.0 0.0 00 579 00 0.0] 0.0 01 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_13 2020 Vendor 23 1 73102 35 06 0.1 0.1 1.0 0.3 00 1050 00 0200 18 0.2 0.0 0.0 0.0 0.0 00 579 00 0.0] 0.0 01 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_8 2020 Haul 22 4 20 05 75 13 01 0.1 0.9 0.2 00 1892 00 03] 03 85 43 00 0.0 0.0 0.0 0.0 8552 00 01 0.1 14 03 0.0 0.0 0.2 0.0 0.0 0 0.0 0.0 0
HBIW_9 2020 Haul 43 0 20 05 75 13 01 0.1 0.9 0.2 00 1892 00 03] 03 85 43 00 0.0 0.0 0.0 0.0 8552 00 01 0.0 0.2 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_10 2020 Haul 23 0 20 05 75 13 01 0.1 0.9 0.2 00 1892 00 03] 03 85 43 00 0.0 0.0 0.0 0.0 8552 00 01 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_11 2020 Haul 43 0 20 05 75 13 01 0.1 0.9 0.2 00 1892 00 03] 03 85 43 00 0.0 0.0 0.0 0.0 8552 00 01 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_12 2020 Haul 239 0 20 05 75 13 01 0.1 0.9 0.2 00 1892 00 03] 03 85 43 00 0.0 0.0 0.0 0.0 8552 00 01 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0
HBIW_13 2020 Haul 23 0 20 05 75 13 0.1 0.1 0.9 0.2 00 1892 00 03] 03 85 43 0.0 0.0 0.0 0.0 0.0 8552 00 01 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0




Workboat

Code Year Days #/day Hr/Day Engine HP Prop Engine (g/kw-hr) Aux Engine (g/kw-hr) Pounds per day Metric tons per day

Prop Aux | ROG NOX CO PM10 PM2.5 SO2 CO2 CH4 N20]J ROG NOX CO PM10 PM2.5 SO2 CO2 CH4 N20] ROG NOX CO PM10 PM2.5 SO2) CO2 CH4 N20 CO2e

HBIW_2 2019 262 1 8 354 10 05 50 39 01 0.1 00 58 00 00]17 65 56 05 0.5 00 58 00 00] 24 219 171 0.6 0.6 0.0 1 0.0 0.0 1




Earth Moving Calculations

Grading Cut/fill Dozing Emission Factor Pounds per day

Code Year Days (acres/day) (cy/day) (hour/day) PM10 G PM2.5 G PM10 C/F PM2.5 C/F PM10 Doz PM2.5 Doz PM10D PM2.5D
(Ib/acre) (Ib/acre) (Ib/ton) (Ib/ton) (Ib/hr) (Ib/hr)

HBIW_5 2019 23 0.01 0 0 0.4 0.045 0.000 0.000 0.3 0.2 0.0 0.0

HBIW_10 2020 23 0.01 0 0 0.4 0.045 0.000 0.000 0.3 0.2 0.0 0.0

HBIW_12 2020 239 0.00 0 0 0.4 0.045 0.000 0.000 0.3 0.2 0.0 0.0




Demolition

Emission Factor Pounds per day
Code Year Days Demo (sf/day) PM10 (Ib/ton) PM2.5 PM10D PM2.5D
(Ib/ton)
HBIW_1 2019 262 557 0.014 0.002 0.4 0.1
HBIW_2 2019 262 0 0.014 0.002 0.0 0.0
HBIW_3 2019 23 43 0.014 0.002 0.0 0.0
HBIW 4 2019 88 581 0.014 0.002 0.4 0.1
HBIW_8 2020 22 3130 0.014 0.002 2.0 0.3
HBIW_9 2020 43 512 0.014 0.002 0.3 0.0




Coating

Code Year Days Coated (sf/day) Emission Factor Pounds
ROG (lbs per sf) ROG

HBIW_6 2019 23 0 0.0005 0.0

HBIW_11 2020 43 882 0.0005 0.4




Paving

Emission Factor

Pounds per day

Code Year Days Paved (sf/da

¥ (sf/day) ROG (lbs per acre) ROG
HBIW_7 2019 66 1,303 2.6 0.1
HBIW_13 2020 23 1,303 2.6 0.1



Operation



CalEEMod Version: CalEEMo0d.2016.3.2

1.0 Proiect Characteristics

Page 1 of 1 Date: 12/12/2018 11:37 AM

Harbor Island West Existing Conditions - San Diego County, Annual

Harbor Island West Existina Conditions
San Diego County, Annual

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population
Health Club 22.00 1000sqft 0.51 22,000.00 0
1.2 Other Project Characteristics
Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days) 40
Climate Zone 13 Operational Year 2018
Utility Company San Diego Gas & Electric
CO2 Intensity 533.52 CH4 Intensity 0 N20O Intensity 0

1.3 User Entered Comments & Non-Default Data

Project Characteristics - CO2e emission factor from SDG&E
Vehicle Trips - Trip rate based on memo from traffic engineers
Energy Use - Consumption based on existing uitlity bills

Table Name Column Name Default Value New Value
thEnergyUse Lightingﬁect 2.83 16.20
tblIEnergyUse NT24E 4.27 24.44
tbIEnergyUse NT24NG 7.25 70.03
tblIEnergyUse T24E 1.21 6.93
tbIEnergyUse T24NG 4.31 41.63
tblProjectCharacteristics CH4lIntensityFactor 0.029 0
tblProjectCharacteristics CO2IntensityFactor 720.49 533.52
tbIProjectCharacteristics N2OIntensityFactor 0.006 0
tblVehicleTrips ST_TR 20.87 112.73
tblVehicleTrips SU TR 26.73 112.73
tblVehicleTrips WD_TR 32.93 112.73




2.0 Emissions Summarv

2.2 Overall Operational

ROG ] NOx | cCO SO2 | Fugitive | Exhaust | PMIO | Fugitve | Exhaust | PM25 ] Bio- CO2 [NBio- CO2] Total co2]—Cra N2O Co%e
Category tons/yr MT/yr
- . - .
Area 0.1114 0 2.00E-04 0 0 0 0 0 0 3.90E-04 : 3.90E-04 0 0 4.20E-04
Energy 0.0133 0.1204 : 0.1012 : 7.20E-04 9.15E-03 ; 9.15E-03 9.15E-03 : 9.15E-03 0 384.3568 ;| 384.3568 : 2.51E-03 i 2.40E-03 ; 385.1359
Mobile 0.8098 3.1528 : 82271 i 0.0213 1.6153 } 0.0259 : 1.6413 i 0.4327 0.0244 0.4571 0 1,954.03 § 1,954.03 i 0.125 0 1,957.15
Waste 0 0 0 0 25.4551 0 254551 : 1.5044 0 63.0639
Water 0 0 0 0 0.4128 : 6.2442 6.657 0.0424 ; 1.00E-03 ; 8.0152
Total I 0.9345 32732 | 8.3285 0.022 1.6153 [ 0.0351 | 1.6504 | 0.4327 0.0336 0.4663 | 258670 | 2.344.63 | 2.370.50 | L6743 | S40E.03 | 2.413.37
4.0 Operational Detail - Mobile
4.2 Trip Summary Information
Average Daily Trip Rate Unmitigated Mitigated
I I
Land Use Weekday Saturday Sunday Annual VMT Annual VMT
Health CIub 2.479.99 2,479.99 2479.99 4,284,603 4,284,603
- . . .
Total 2,479.99 2,479.99 2,479.99 4,284,603 4,284,603
4.3 Trip Type Information
Miles Trip % Trip Purpose %
Land Use H-W or C-W | H-S or C-C |H-O or C-NW | H-W or C- | H-S or C-C | H-O or C-NW Primary Diverted Pass-by
. .
Health Club 9.50 7.30 7.30 16.90 64.10 19.00 52 39 9
4.4 Fleet Mix
Land Use LDA LD?l LD?Z MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH
__ e —————~———— . e, ——————————
Health Club 0.574135: 0.045525: 0.189369: 0.116519: 0.019283: 0.005646 0.014833: 0.022073; 0.001871: 0.002173: 0.006385: 0.000739: 0.001452
5.0 Enerav Detall
Historical Energy Use: N
5.2 Energy by Land Use - NaturalGas
NaturalGa ROG | NOx | CcO | SO2 Eugitive Exhaust | PM10 | Eugitive | Exhaust PM2.5 Bio- CO2 | NBio- Cozl?otal COZJ CH4 N20 CO2e
Land Use kBTU/yr tons/yr MT/yr
Health Club  :2.4566e+03 0.0133 : 0.1204 : 0.1012 : 7.2000e- : £ 9.1500e- : 9.1500e- : :9.1500e- : 9.1500e- : 0.0000 : 131.0935 : 131.0935 ; 2.5100e- ; 2.4000e- ; 131.8726




l Total

| I 00133 | 01204 ]| 01012 | 7.2000e- 9.1500e. | O.15008- 9.1500e- ] 9.1500e- ] 0.0000 | 131.0935 | 1310935 | 2.51006- | 2.40006- | 1315726 |
5.3 Energy by Land Use - Electricity
Eectricity Total CO2 | CH4 l N20 | CO2e
Land Use kWhlyr MT/yr
Health CIUb - LOA6bAe+ i 253.2633 T 0.0000 : 0.0000 | 253.2633
Total I 253.2633 | 0.0000 | 00000 ] 2532633
6.0 Area Detail
ROG ] NOX Co SO2 | Fugitive | Exhaust | PMI0 | Fugitve | Exhaust | PM25 ] Bio- CO2 [NBio- CO2] Total con Cra N2O Co%e
SubCategory tons/yr MT/yr
Architectural 0.0255 0.0000 : 0.0000 0.0000 © 0.0000 : 00000 F 00000 : 00000 : 00000 f 00000 : 0.0000
Consumer 00859 00000 F"0.0000 0.0000 " " 0.0000 00000 F0.0000 : 0.0000 : 0.0000 : 0.0000 i 0.0000
Uandscaping & 5.00006- i 0.0000 i 2.00006- i 0.0000 0.0000 " 6.0000 5.0000 " 0.0000 " 0.0000 F 3.80006- ¢ 380006 0.0000 i 0.0000 i 430006
Total |0.1114 0.0000 | 2.0000e- | 0.0000 0.0000 | 0.0000 0.0000 | 0.0000 J 0.0000 ] 3.0000e- ] 3.0000e. ] 0.0000 | 0.0000 ] 2.2000e
7.0 Water Detall
Indoor/Outll Total CO2 CH4 N20 | CO2e
Land Use Mgal MT/yr
Health Club. - L30L157 & 66570 00424 : LoooOe. : 80152
Total I 6.6570 00424 | LOO00e. | 80152
8.0 Waste Detail
Waste J Total CO2 . CHa N2O Co%e
Land Use tons MT/yr
Health Club 1054 E 254551 | L5044 T 00000 T 63.0639
Total I 254551 | L5044 | 0.0000 | 63.0630
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Harbor Island West Existing Conditions - San Diego County, Summer

Harbor Island West Existina Conditions
San Diego County, Summer

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population
Health Club 22.00 1000sqft 0.51 22,000.00 0
1.2 Other Project Characteristics
Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days) 40
Climate Zone 13 Operational Year 2018
Utility Company San Diego Gas & Electric
CO2 Intensity 533.52 CH4 Intensity 0 N20O Intensity 0

1.3 User Entered Comments & Non-Default Data

Project Characteristics - CO2e emission factor from SDG&E
Vehicle Trips - Trip rate based on memo from traffic engineers
Energy Use - Consumption based on existing uitlity bills

Table Name Column Name Default Value New Value
thEnergyUse Lightingﬁect 2.83 16.20
tblIEnergyUse NT24E 4.27 24.44
tblEnergyUse NT24NG 7.25 70.03
tblIEnergyUse T24E 1.21 6.93
tblEnergyUse T24NG 4.31 41.63
tblProjectCharacteristics CH4lIntensityFactor 0.029 0
tblProjectCharacteristics CO2IntensityFactor 720.49 533.52
tbIProjectCharacteristics N2OIntensityFactor 0.006 0
tbIVehicleTrips ST_TR 20.87 112.73
tblVehicleTrips SU TR 26.73 112.73
tbIVehicleTrips WD_TR 32.93 112.73




2.0 Emissions Summarv

2.2 Overall Operational

ROG ]| NOx ] CO SOz | Fugitive | Exhaust | PMI0 | Fugiive | Exhaust | PM25 ] Bio- CO2 |NBio- CO2] Total CO2 | CHA N2O Co%e
Category Ib/day Ib/day
- - - __ . . . - __ .
Area 0.6107 : 2.00E-05 : 2.28E-03 0 1.00E-05 § 1.00E-05 1.00E-05 : 1.00E-05 4.81E-03  4.81E-03 : 1.00E-05 5.15E-03
Energy 0.0726 0.6598 : 0.5543 : 3.96E-03 0.0502 | 0.0502 0.0502 0.0502 791.8131 } 791.8131 ; 0.0152 : 0.0145 | 796.5184
Mobile 47036 | 16.8262 : 452392 : 0.1222 : 9.0887 : 0.1417 ; 9.2304 : 24299 : 0.1335 2.5634 12,367.76: 12,367.76 : 0.7555 12,386.65
Total I B.3860 | L7.4861 | 45.7057 | O.1261 ] 00887 | O.1010 | 02806 | 24200 | 01837 2.6136 T3.150.58] 13,150.58 | 0.7707 | 00145 |13.163.18
4.0 Operational Detail - Mobile
4.2 Trip Summary Information
Average Daily Trip Rate Unmitigated Mitigated
I I
Land Use Weekday Saturday Sunday Annual VMT Annual VMT
Health Club 2.479.99 2.479.99 2479.99 4,284,603 4,284,603
. . . .
Total 2,479.99 2,479.99 2,479.99 4,284,603 4,284,603
4.3 Trip Type Information
Miles Trip % Trip Purpose %
Land Use H-W or C-W | H-S or C-C |H-O or C-NW | H-W or C- | H-S or C-C | H-O or C-NW Primary Diverted Pass-by
. .
Health Club 9.50 7.30 7.30 16.90 64.10 19.00 52 39 9
4.4 Fleet Mix
Land Use LDA LD?l LD?Z MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH
__ e —————~————— . e —————————
Health Club 0.574135: 0.045525: 0.189369: 0.116519: 0.019283: 0.005646 0.014833: 0.022073; 0.001871: 0.002173: 0.006385: 0.000739: 0.001452
5.0 Enerav Detall
Historical Energy Use: N
NatwraiGal]  ROG ] NOX | CO SO2 | Fugitve | Exnaust | PMI0 | Fugitve | Exnaust | PM25 [ Bio- CO2 |NBo- COZ| Total CO2]  CHA N2O Coze
Land Use kBTU/yr Ib/day Ib/day
Health Club 6. 73041 0.0726 T 0.6508 T 005543 T 3.9600c. 0.0502 : 0.0502 0.0502 : 0.0502 791.8131 : 791.8131: 0.0152 : 0.0145 : 796.5184
Total n 0.0726 | 0.65098 | 05543 ] 3.9600e- 0.0502 | 0.0502 0.0502 | 0.0502 791.8131 | 791.8131| 0.0152 | 0.0145 | 796.5184

6.0 Area Detalil




ROG NOX | CO ] SO2 | Fugiive | Exhaust | PMIO | Fugtive | Exnaust | PM25 J Blo- CO2 NBio- CO2| Total CO2]  CHA N2O Coze

SubCategory Ib/day Ib/day
Architectural 0.1307 0.0000 T 0.0000 0.0000 T 0.0000 0.0000 0.0000
Consumer 0.4708 0.0000 %0000 5.0000 +""6.0000 6.0000 0.0000
Landscaping & 2.20006- : 2.00006-  2.28006- ¢ 0.0000 1.00006- ¢ 1.00008- 1/0000e- ¢ "1.00008- 4.8100e- 1 4.81006-  1.00006- 515606~
Total I 0.6107 | 2.0000¢. | 2.2800e. | 0.0000 T.00006. | 1.0000E- T.0000e. | L.000OE. #.8100c. | 4.8100e. | L.0000e- 5.15008.
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Harbor Island West With Proiect
San Diego County, Annual

1.0 Proiect Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage ﬁoor Surface Area Population
Parking Lot 380.00 Space 3.42 116,000.00 0
Health Club 15.68 1000sqft 0.36 15,682.00 0
1.2 Other Project Characteristics
Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days) 40
Climate Zone 13 Operational Year 2021
Utility Company San Diego Gas & Electric
CO2 Intensity 533.52 CH4 Intensity 0 N20O Intensity 0
1.3 User Entered Comments & Non-Default Data
Project Characteristics - CO2e emission factor from SDG&E
Land Use - From PD
Vehicle Trips - Trip rate based on memo from traffic engineers
Energy Use - Consumption based on 48% improvement over existing
Table Name Column Name Default Value New Value
thEnergyUse Lightingﬁect 2.83 8.31
tblIEnergyUse LightingElect 0.35 0.00
tbIEnergyUse NT24E 4.27 12.53
tblIEnergyUse NT24NG 7.25 51.58
tbIEnergyUse T24E 1.21 3.55
tblEnergyUse T24NG 4.31 30.66
tblLandUse LandUseSquareFeet 152,000.00 116,000.00
tbiLandUse LandUseSquareFeet 15,680.00 15,682.00
tblProjectCharacteristics CH4lIntensityFactor 0.029 0




tblProjectCharacteristics CO2IntensityFactor 720.49 533.52
tbIProjectCharacteristics N2OIntensityFactor 0.006 0
tblVehicleTrips ST_TR 20.87 153.81
tblVehicleTrips SU TR 26.73 153.81
tblVehicleTrips WD_TR 32.93 153.81
2.0 Emissions Summary
2.2 Overall Operational
ROG | NOX | CO ] SOZ | Fugtve | Exnaust | PMI0 | Fugiive | Exnaust | PM2.5 J Blo- CO2 |NBio- CO2| Total coz]—C N20 COze
Category tons/yr MT/yr
. —— . . . - I I - I
Area 0.0913 '} 3.00E-05 : 3.65E-03 0 1.00E-05 { 1.00E-05 1.00E-05 i 1.00E-05 0 7.07E-03 i 7.07E-03  2.00E-05 0 7.54E-03
Energy 6.95E-03 i 0.0632 0.0531 ; 3.80E-04 4.80E-03 ; 4.80E-03 4.80E-03 ; 4.80E-03 0 161.3965 i 161.3965 ; 1.32E-03 ; 1.26E-03 ; 161.8055
Mobile 0.6115 25 6.2037 0.019 15702 { 0.0166 ; 1.5869 0.4205 0.0156 0.4361 0 1,750.07 { 1,750.07 { 0.1011 0 1,752.59
Waste 0 0 0 0 18.1433 0 18.1433 '} 1.0722 0 44.9493
Water 0 0 0 0 0.2942 i 4.4504 4.7446 0.0302 : 7.10E-04 i 5.7127
Total I 0.7097 2.5633 6.2604 | 0.0194 15702 | 0.0215 | L5917 0.4205 0.0204 0.4400 § 184375 | 191502 | 103436 | L2049 | LO7E-03 | 1,965.07
4.0 Operational Detail - Mobile
4.2 Trip Summary Information
Average Daily ?rip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VM!r Annual VM!r
Health Club 2,411.69 2,411.69 2411.69 4,166,600 4,166,600
Parking Lot 0.00 0.00 0.00
?otal 2,411.69 2,411.69 2,411.69 4,166,600 4,166,600
4.3 Trip Type Information
- -
Miles Trip % Trip Purpose %
Land Use H-W or C-W | H-S or C-C |H-O or C-NW | H-W or C- | H-S or C-C | H-O or C-NW Primary Diverted Pass-by
- -
Health Club 9.50 7.30 7.30 16.90 64.10 19.00 52 39 9
Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0
4.4 Fleet Mix
Land Use LDA LD?l LD?Z MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH
- e —————————
Health Club 0.593936: 0.041843: 0.182569: 0.108325: 0.016436: 0.005513 0.015940: 0.023523: 0.001912: 0.001972: 0.006090: 0.000748: 0.001193
Parking Lot 0.593936: 0.041843: 0.182569: 0.108325: 0.016436: 0.005513 0.015940: 0.023523: 0.001912: 0.001972: 0.006090: 0.000748: 0.001193




5.0 Enerav Detail

Historical Energy Use: N

5.2 Energy by Land Use - NaturalGas

NaturalGa ROG | NOx | CcO | S0O2 Eugitive Exhaustl PM10 | Eugitive | Exhaust PM2.5 Bio- CO2 NBio-COZl?otal COZJ CH4 N20 CO2e
Land Use kBTU/yr tons/yr MT/yr
Health Club 1.2897e+0# 6.9500e- 0.0632 0.0531 3.8000e- 4.8000e- : 4.8000e- 4.8000e- i 4.8000e- 0.0000 68.8233 68.8233 : 1.3200e- i 1.2600e- i 69.2323
Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
=Otal I 6.9500e- 0.0632 0.0531 3.8000e- 4.8000e- | 4.8000e- 4.8000e- | 4.8000e- 0.0000 68.8233 68.8233 | 1.3200e- | 1.2600e- | 69.2323
5.3 Energy by Land Use - Electricity
Eectricity Total CO2 | CH4 l N20 | CO2e
Land Use kWhlyr MT/yr
I
Health Club 382533 92.5732 0.0000 0.0000 92.5732
Parking Lot 0 0.0000 0.0000 0.0000 0.0000
__ .
Total 92.5732 0.0000 0.0000 92.5732
6.0 Area Detail
ROG | NOX | CO ] SOZ | Fugtve | Exnaust | PMI0 | Fugiive | Exnaust | PM2.5 J Blo- CO2 |NBio- CO2| Total coz]—C N20 COze
SubCategory tons/yr MT/yr
Architectural 0.0222 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Consumer 0.0687 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Landscaping 3.4000e- { 3.0000e- § 3.6500e- 0.0000 1.0000e- §{ 1.0000e- 1.0000e- i 1.0000e- 0.0000 7.0700e- { 7.0700e- i 2.0000e- 0.0000 7.5400e-
?otal I 0.0913 3.0000e- | 3.6500e- 0.0000 1.0000e- | 1.0000e- 1.0000e- | 1.0000e- 0.0000 7.0700e- | 7.0700e- | 2.0000e- 0.0000 7.5400e-
7.0 Water Detail
Indoor/Outll Total CO2 CH4 N20 CO2e
Land Use Mgal MT/yr
Health Club 0.927365 4.7446 0.0302 7.1000e- 5.7127
Parking Lot 0/0 0.0000 0.0000 0.0000 0.0000
?otal I 4.7446 0.0302 7.1000e- 5.7127
8.0 Waste Detail
Waste Total CO2 CH4 N20 CO2e
Land Use tons MT/yr
Health Club 89.38 18.1433 1.0722 0.0000 44.9493
Parking Lot 0 0.0000 0.0000 0.0000 0.0000




Total | I18.1433 10722 | 00000 | 44.0493 |
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Harbor Island West With Project - San Diego County, Summer

Harbor Island West With Proiect
San Diego County, Summer

1.0 Proiect Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage ﬁoor Surface Area Population
Parking Lot 380.00 Space 3.42 116,000.00 0
Health Club 15.68 1000sqft 0.36 15,682.00 0
1.2 Other Project Characteristics
Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days) 40
Climate Zone 13 Operational Year 2021
Utility Company San Diego Gas & Electric
CO2 Intensity 533.52 CH4 Intensity 0 N20O Intensity 0
1.3 User Entered Comments & Non-Default Data
Project Characteristics - CO2e emission factor from SDG&E
Land Use - From PD
Vehicle Trips - Trip rate based on memo from traffic engineers
Energy Use - Consumption based on 48% improvement over existing
Table Name Column Name Default Value New Value
thEnergyUse Lightingﬁect 2.83 8.31
tblIEnergyUse LightingElect 0.35 0.00
tblEnergyUse NT24E 4.27 12.53
tblIEnergyUse NT24NG 7.25 51.58
tblEnergyUse T24E 1.21 3.55
tblEnergyUse T24NG 4.31 30.66
tblLandUse LandUseSquareFeet 152,000.00 116,000.00
tblLandUse LandUseSquareFeet 15,680.00 15,682.00
tblProjectCharacteristics CH4lIntensityFactor 0.029 0




tblProjectCharacteristics CO2IntensityFactor 720.49 533.52
tbIProjectCharacteristics N2OIntensityFactor 0.006 0
tbIVehicleTrips ST_TR 20.87 153.81
tblVehicleTrips SU TR 26.73 153.81
tbIVehicleTrips WD_TR 32.93 153.81
2.0 Emissions Summary
2.2 Overall Operational
ROG | NOX ] CO | SOZ | Fugtve | Exnaust ] PMIO | Fugive | Exnaust | PM25 ] Bio COZ [NBIo- COZ] Total CO2|  CH4 N2O Coze
Category Ib/day Ib/day
Area. 05021 : 3.70E.04 T 0.0406 0 T.50E04  LSOE.04 T50E 04 ¢ LB5OE.04 0.0866 : 0.0866 : 2.30E.04 0.0023
Energy 0.0381 0.3464 0.291 : 2.08E-03 0.0263 i 0.0263 0.0263 0.0263 415,697 i 415.697 } 7.97E-03 i 7.62E-03 | 418.1673
Mobile 3.5693 13.4078 } 34.2783 : 0.1089 8.835 0.0911 : 8.9262 2.3614 0.0852 2.4465 11,070.37{ 11,070.37 ; 0.6108 11,085.64
Total I 4.1095 T3.7545 | 34.6008 | O.L11 8.835 0.1176 | 8.9527 2.3614 0.1116 2.473 T1,486.16 ] L1,486.16 | 0.610 | 7.62E.03 | 11,503.90
4.0 Operational Detail - Mobile
4.2 Trip Summary Information
Average Daily ?rip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VM? Annual VM!r
Health Club 2,411.69 2,411.69 2411.69 4,166,600 4,166,600
Parking Lot 0.00 0.00 0.00
?otal 2,411.69 2,411.69 2,411.69 4,166,600 4,166,600
4.3 Trip Type Information
. .
Miles Trip % Trip Purpose %
Land Use H-W or C-W | H-S or C-C |H-O or C-NW | H-W or C- | H-S or C-C | H-O or C-NW Primary Diverted Pass-by
. .
Health Club 9.50 7.30 7.30 16.90 64.10 19.00 52 39 9
Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0
4.4 Fleet Mix
Land Use LDA LD?l LD?Z MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH
. e —————————
Health Club 0.593936: 0.041843: 0.182569: 0.108325; 0.016436; 0.005513 0.015940: 0.023523: 0.001912: 0.001972; 0.006090: 0.000748: 0.001193
Parking Lot 0.593936: 0.041843: 0.182569: 0.108325: 0.016436: 0.005513 0.015940: 0.023523: 0.001912: 0.001972: 0.006090: 0.000748: 0.001193

5.0 Enerav Detail




Historical Energy Use: N

NatwraiGal]  ROG ] NOX | CO SO2 | Fugitve | Exnaust | PMIO | Fugitve | Exnaust | PM25 J Bio- CO2 |NBIo- COZ| Total CO2]  CHA N2O Coze
Land Use kBTU/yr Ib/day Ib/day
Health CIUb i 3.53342 i 0.0381 T 0.3464 @ 0.2010 : 2.0800c. 0.0263 : 00263 0.0263 I 0.0263 4156970 : 4156070  7.07006- T 7.6200e. T 418.1673 |
Parking Lot ) 00000 % 0.0000 ¢ 0.0000 " 0.0000 5.0000 F""6.0000 60000 ¢ ""6.0000 0.0000 % 50000 ¢ 0.0000 - 0.0000 : 0.0000
Total n 0.0381 | 0.3464 | 0.2010 | 2.0800e 0.0263 | 0.0263 0.0263 | 0.0263 4156070 | 4156070 | 7.0700c- | 7.6200e. | 418.1673 |
6.0 Area Detail
ROG | NOX CO | 502 ] Fugive | Exnaust | PMI0 | Fugiive | Exhaust | PMZ5 J Blo- CO2 |NBio- CO2| Total CO2]  CHA N2O Coze
SubCategory Ib/day Ib/day
ArChitectural 0.1217 0.0000 T 0.0000 0.0000 T 0.0000 0.0000 0.0000
Consumer 0.3767 0.0000 %0000 50000 F""6.0000 0.0000 0.0000
Landscaping & 3.79006- : 3.70006- © 0.0406 0.0000 1/50006- 1 1.50008- 1/50006- " "150008- 0.0866 10,0866 2.30006- 0.0823
Total I 0.5021 | 3.7000e. | 0.0406 | 0.0000 T.50006. | L.5000e. T.50006. | L.5000C. 0.0866 | 0.0866 | 2.3000c. 0.0923
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1.0 Proiect Characteristics

Harbor Island West Existina Conditions Phase | Tribs
San Diego County, Summer

Date: 12/17/2018 9:41 AM

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population
Health Club 1.00 1000sqft 0.02 1,000.00 0
1.2 Other Project Characteristics
Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days) 40
Climate Zone 13 Operational Year 2018
Utility Company San Diego Gas & Electric
CO2 Intensity 533.52 CH4 Intensity 0 N20O Intensity 0
1.3 User Entered Comments & Non-Default Data
Vehicle Trips - Trip rate based on memo from traffic engineers.
?able Name Column Name Default Value New Value
. I .

tblVehicleTrips ST_TR 20.87 2,480.00

tblVehicleTrips SU TR 26.73 2,480.00

tblVehicleTrips WD_TR 32.93 2,480.00
2.0 Emissions Summary
2.2 Overall Operational

ROG ] NOx ] CO SOz | Fugitive EXhaust [_PMI0 | Fugitive | EXhaust T PM25 | Bio- CO2 NBIO- CO2| Total CO2 | CHZ I N20 | COze
Category Ib/day Ib/day
Area 0 0 0 0 0 0 0 0 0 0 0 0 0
Energy 0 0 0 0 0 0 0 0 0 0 0 0 0
Mobile 4.7036 16.8263 : 45.2393 i 0.1222 9.0887 i 0.1417 i 9.2304 2.4299 0.1335 2.5634 12,367.79:12,367.794: 0.7555 12,386.681]




Total I 4.7036 | 16.8263 | 45.2393 [ 0.1222 5.0887 0.1417 | 9.2304 2.4299 0.1335 2.5634 | 12,367.70 | 12,367.794] 0.7555 0 12,386.6814
4.0 Operational Detail - Mobile
4.2 Trip Summary Information
e ——
Average Daily Trip Rate Unmitigated Mitigated
- -
Land Use Weekday Saturday Sunday Annual VMT Annual VMT
Health Club 2,480.00 2,480.00 2480.00 4,284,613 4,284,613
2,480.00 2,480.00 2,480.00 4,284,613 4,284,613
4.3 Trip Type Information
- -
Miles Trip % Trip Purpose %
Land Use H-W or C-W | H-S or C-C [ H-O or C-NW | H-W or C- | H-S or C-C | H-O or C-NW Primary Diverted Pass-by
Health Club 9.50 7.30 7.30 16.90 64.10 19.00 52 39 9
4.4 Fleet Mix
Land Use LDA LD?l LD?Z MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH
I e~~~ e~~~
Health Club 0.574135; 0.045525; 0.189369: 0.116519: 0.019283: 0.005646 0.014833: 0.022073: 0.001871: 0.002173; 0.006385; 0.000739; 0.001452
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Harbor Island West Phase | Trips
San Diego County, Summer

Date: 12/17/2018 9:44 AM

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population
Health Club 1.00 1000sqft 0.02 1,000.00 0
1.2 Other Project Characteristics
Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days) 40
Climate Zone 13 Operational Year 2020
Utility Company San Diego Gas & Electric
CO2 Intensity 533.52 CH4 Intensity 0 N20O Intensity 0
1.3 User Entered Comments & Non-Default Data
Vehicle Trips - Trip rate based on memo from traffic engineers
?able Name Column Name Default Value New Value
- e —— -

tblVehicleTrips ST_TR 20.87 2,412.00

tblVehicleTrips SU TR 26.73 2,412.00

tblVehicleTrips WD_TR 32.93 2,412.00
2.0 Emissions Summarv
2.2 Overall Operational

ROG ] NOx ] CO SO2 | Fugiive | Exnaust | PMIO | Fugitve ] Exnaust | PM25 J Bio COZ [NBio- COZ] Total CO2]  CH4 | N20 ] cOze
Category Ib/day Ib/day
Area 0 0 0 0 0.0000 : 0.0000 0.0000 0.0000 0 0 0.0000 0
Energy 0 0 0 0 0 0 0 0 0 0 0 0 0
Mobile 3.8488 14.3987 i 36.7835 i 0.1123 8.8367 : 0.1101 : 8.9468 2.3620 0.1033 2.4652 11,393.91:11,393.910; 0.6452 11,410.035




Total I 3.8488 | 12,3087 | 36,7835 | 01123 8.6367 0.1101 | 8.9468 2.3620 0.1033 2.4652 | 11,393.91[11,393.910[ 0.6452 0 11,410.03a
4.0 Operational Detail - Mobile
4.2 Trip Summary Information
I
Average Daily Trip Rate Unmitigated Mitigated
I I
Land Use Weekday Saturday Sunday Annual VMT Annual VMT
Health CIub 2,412.00 2,412.00 2412.00 4,167,132 4,167,132
2,412.00 2,412.00 2,412.00 4,16;,132 4,167,132
4.3 Trip Type Information
. .
Miles Trip % Trip Purpose %
Land Use H-W or C-W | H-S or C-C [ H-O or C-NW | H-W or C- | H-S or C-C | H-O or C-NW Primary Diverted Pass-by
Health Club 9.50 7.30 ;.30 16.90 64.10 19.00 52 39 9
4.4 Fleet Mix
Land Use LDA LD?l LD?Z MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH
e —————— ]
Health Club 0.588316; 0.042913; 0.184449: 0.110793: 0.017294: 0.005558 0.015534: 0.023021: 0.001902: 0.002024: 0.006181: 0.000745: 0.001271




Recreational Boating, 2018

Pounds per Boat per Day

Boat ROG NOX co PM10 PM2.5 SOx co2 Ch4 N20
Outboards, 25hp 0.137 0.006 0.219 0.006 0.004 0.000 0.801 0.000 0.000
Outboards, 50hp 0.343 0.024 0.651 0.019 0.014 0.000 2.685 0.000 0.000
Inboard/sterndrive, 120hp 0.021 0.069 0.031 0.002 0.001 0.000 3.887 0.000 0.000
Slip Range Pounds per Day Metric Tons Per Year
Vessel Counts ROG NOX Cco PM10 PM2.5 SOx C02 CH4 N20 CO2e
12 - 20 feet Outboards, 25hp 0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.000 0.000 0
21— 25 feet Outboards, 25hp 96 13.1 0.6 21.0 0.5 0.4 0.0 13 0.001 0.000 13
26 — 30 feet Outboards, 25hp 111 15.2 0.7 24.3 0.6 0.5 0.0 15 0.001 0.000 15
31— 35 feet Outboards, 25hp 231 315 1.5 50.5 1.3 1.0 0.0 31 0.002 0.001 31
36 — 40 feet Outboards, 25hp 106 14.5 0.7 23.2 0.6 0.4 0.0 14 0.001 0.000 14
41 — 45 feet Outboards, 25hp 9 1.2 0.1 2.0 0.0 0.0 0.0 1 0.000 0.000 1
46 — 50 feet Outboards, 50hp 44 15.1 1.1 28.6 0.8 0.6 0.0 20 0.001 0.000 20
Greater than 51 feet Inboard/sterndrive, 120hp 23 0.5 1.6 0.7 0.0 0.0 0.0 15 0.000 0.001 15




Recreational Boating, 2020/2021

Pounds per Boat per Day

Boat ROG NOX co PM10 PM2.5 SOx co2 Ch4 N20
Outboards, 25hp 0.132 0.006 0.221 0.005 0.004 0.000 0.811 0.000 0.000
Outboards, 50hp 0.322 0.024 0.641 0.018 0.014 0.000 2.705 0.000 0.000
Inboard/sterndrive, 120hp 0.021 0.069 0.031 0.002 0.001 0.000 3.888 0.000 0.000
Slip Range Pounds per Day Metric Tons Per Year
Vessel Counts ROG NOX Cco PM10 PM2.5 SOx C02 CH4 N20 CO2e
12 - 20 feet Outboards, 25hp 57 7.5 0.4 12.6 0.3 0.2 0.0 8 0.001 0.000 8
21— 25 feet Outboards, 25hp 106 13.9 0.7 23.4 0.5 0.4 0.0 14 0.001 0.000 14
26 — 30 feet Outboards, 25hp 55 7.2 0.4 12.2 0.3 0.2 0.0 7 0.001 0.000 7
31— 35 feet Outboards, 25hp 174 22.9 1.1 38.5 0.9 0.7 0.0 23 0.002 0.001 24
36 — 40 feet Outboards, 25hp 73 9.6 0.5 16.1 0.4 0.3 0.0 10 0.001 0.000 10
41 — 45 feet Outboards, 25hp 28 3.7 0.2 6.2 0.1 0.1 0.0 4 0.000 0.000 4
46 — 50 feet Outboards, 50hp 44 14.2 1.1 28.2 0.8 0.6 0.0 20 0.001 0.000 20
Greater than 51 feet Inboard/sterndrive, 120hp 66 1.4 4.5 2.0 0.1 0.1 0.0 42 0.000 0.002 43
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HARBOR ISLAND WEST BASELINE EELGRASS

Harbor Island West Marina
Updated Baseline Eelgrass

Resources Report
April 2, 2018 (Revised December 10, 2018)

Introduction

Marine Taxonomic Services (MTS) was contracted by ICF International to provide an updated
baseline eelgrass (Zostera marina) inventory at Harbor Island West Marina in San Diego,
California. MTS has completed the survey of the eelgrass resources at Harbor Island West
Marina and has prepared the following report on the findings. The survey was intended to
support the environmental planning associated with proposed construction activities. As such
the results of the inventory are discussed relative to potential impacts associated with planned
construction activities at the marina.

Harbor Island West Marina is located in the northern portion of San Diego Bay along the
northwestern shore of Harbor Island (Figure 1). The Harbor Island West Marina Renovation
Project (Project) entails demolishing and replacing all existing buildings and structures as well as
replacing landscaping, reconfiguring hardscape, modernizing utilities, modernizing lighting,
renovating the parking lot, adding a public promenade, and improving view corridors. On the
water, the docks will be replaced and slightly reconfigured. The replacement docks will follow
the existing layout except that two extension dock/headwalks will be consolidated into a single
dock/headwalk. This will reduce the current 11 dock/headwallks to 10 docks/headwalks and
will reduce the over water coverage of the docks from 13,564 square meters (146,000 square
feet) to 13,006 square meters (140,000 square feet). The number of slips will be reduced from
620 to 603 with adjustments made to the distribution of dock sizes within the marina.

Methods

A bathymetric survey was performed as part of the original baseline survey on November 29,
2014. Those data are still considered valid. The methods are reported below to maintain the
completeness of this updated report. MTS staff Robert Mooney, Kees Schipper, and Angelica
Lopez performed side-scan sonar and SCUBA-based surveys on March 26, 2018 to update the
eelgrass distribution data. The side-scan sonar survey was performed to get a complete view of
the seafloor for eelgrass mapping. The SCUBA survey was performed to visually verify the sonar
record and provide independent transect-based coverage estimates.

Bathymetric Survey
The bathymetric survey was performed by using a survey-grade fathometer operating at 50
kHz. The fathometer data was integrated to the vessels differential GPS system via a laptop
computer running Hypack hydrographic surveying software. Two transects were navigated

MTS 1
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HARBOR ISLAND WEST BASELINE EELGRASS

along each fairway and a series of transects were performed around the perimeter of the
marina. The data were post-processed in Hypack to produce a grid of interpolated data that
were corrected for changing tidal elevations during the survey. The grid data were then
processed and smoothed in ArcMap to produce depth contours.

SCUBA and Transect Surveys

The SCUBA surveys were implemented to visually verify the sonar data, provide an independent
means of estimating eelgrass coverage, provide additional mapping support in areas where
sonar data could not be adequately obtained, and provide eelgrass density data. The visual
verification and coverage information were obtained by placing 100-meter transect lines on the
seafloor running up the middle of every other fairway (refer to Figure 2). The diver swam each
transect and noted where each transect intercepted eelgrass beds. In addition to the intercept
data, the diver used the transects to randomly place a 1/16 square meter quadrat within
eelgrass beds. The quadrat data were used to calculate eelgrass density by using the diver’s
counts of leaf shoots within each quadrat.

The diver transects were subsequently plotted in ArcMap. The transect data were used to
calculate a percent cover of eelgrass for each transect. The data were also used to help refine
the side-scan sonar digitizing. If eelgrass was found by a diver that was not digitized, the GIS
Specialist would inspect the sonar record. If the sonar record showed a return in that region,
the eelgrass boundary was refined and similar returns in that area were also be used to refine
the eelgrass boundaries. If there was no sonar return that could be justified to represent
eelgrass, no attempt was made to draw additional eelgrass patches. The two methods are
sampling techniques and so variation with sampling error is considered a valid result.

Side-Scan Sonar Survey

To detect and map any eelgrass present, a side-scan sonar survey was performed by navigating
a small vessel along a series of transects through the study site. The vessel was fitted with a
pole-mounted side-scan sonar operating at 450 kHz. The sonar was set to scan 30 meters on
both the port and starboard channels for a total scanning swath of 60 meters. Two survey
transects were navigated down each of the marina fairways with the vessel biased to the left
and right of center. This allowed for complete coverage of each fairway while providing for
overlapping data to provide redundancy within the sonar record. Similarly transects were
navigated around the perimeter of the marina with significant overlap to ensure the survey
area was thoroughly covered. In areas where vessels could not be navigated, diver data were
used to map eelgrass resources. The survey boundary is provided in Figure 2.

Following the field surveys, the collected side-scan sonar files were geographically registered
using the vessel’s navigation data collected during the survey. The side-scan files were then
compiled to create a contiguous view of the seafloor across the entirety of the study site. The
boundaries of the eelgrass present were then digitized from the compiled data set using ESRI
ArcMap software and plotted on a geographically registered image of the project area.

MTS 3
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HARBOR ISLAND WEST BASELINE EELGRASS

Results

Bathymetric Survey

The bathymetric survey results show that the survey area ranges from intertidal to -17-feet
Mean Lower Low Water (MLLW). From simple observation of the contour lines, the toe of the
shoreline rip-rap occurs at approximately -1-foot MLLW. Most of the slips occur over water in
the -10 to -11-feet MLLW range.

SCUBA and Transect Surveys

The diver transect survey revealed that estimates of eelgrass cover within the marina ranged
from a low of 13% at the eastern end of the marina to a high of 66% at the westernmost
fairway that was sampled along transect number F2 (Table 1). The general trend was for
increasing eelgrass cover moving from east to west.

Table 1. The below table provides the position of the SCUBA-based diver transects and the associated percent cover of
eelgrass along each transect.

Transect Start Coordinates Transect End Coordinates
Transect Latitude Longitude Latitude Longitude Cover
F1 32.725429 -117.213679 32.726270 -117.213857 49%
F2 32.726536 -117.212633 32.725640 -117.212441 66%
F3 32.726492 -117.211605 32.725595 -117.211429 30%
F4 32.726779 -117.210753 32.725903 -117.210544 30%
F5 32.726890 -117.209725 32.725996 -117.209664 35%
F6 32.726877 -117.208778 32.725967 -117.208661 13%

Eelgrass density within the marina was generally low across the survey area. Eelgrass beds in
shallow water along shore typically had shorter blades than patches observed in deeper water.
Eelgrass density within the marina was 59.5 + 44.7 (mean % 1 sd) leaf shoots per square meter.
A total of 155 quadrats (n=155) were sampled to determine the leaf shoot density estimate.
The relatively high variability given the number of sampled quadrats was due to high variability
among quadrats sampled in shallow water along the shore. There were many areas near shore
where eelgrass was short in stature and occurred in low density.

Side-Scan Sonar Surveys

The side-scan sonar mapping resulted in identification of 15,256 square meters of eelgrass
within the survey area (Figure 3). Eelgrass is generally spread across the survey area as clusters
of individual patches. All fairways within the marina had eelgrass; however, eelgrass
occurrence as observed by SCUBA and sonar was lowest in the easternmost fairway and the
area between Harbor Island West and the neighboring Marina Cortez to the east.

MTS 5
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HARBOR ISLAND WEST BASELINE EELGRASS

Eelgrass Impact Analysis
The eelgrass map and bathymetric map data were analyzed to determine the potential for

impacts to eelgrass resources within the survey area. For the purpose of the analysis, the
existing and proposed dock layouts were used to create a mask. The dock masks were then
used to clip the bathymetry and the eelgrass data. The eelgrass and bathymetry that remained
outside the mask provided the unshaded eelgrass and bathymetric depth distribution. The
proportion of eelgrass within each unshaded 1-foot depth category provides the percent cover
of eelgrass habitat within each depth category. Only areas that were both surveyed for eelgrass
and had associated depth data were included in the analysis. Some areas were mapped by
SCUBA for eelgrass but could not be accessed by the survey vessel when the bathymetry survey
was performed.

The potential habitat lost or gained is simply the difference between each of the depth
categories before and after implementation of the dock plan. In cases where a greater amount
of a depth category is shaded after construction, potential habitat is lost and a negative number
results. If a depth category has less shading after construction, the value is positive. The
expected eelgrass change is calculated by multiplying the potential habitat lost or gained by the
percent eelgrass cover observed in each unshaded depth category. This assumes that where
dock structures are removed, eelgrass will recruit to those unshaded areas in a manner similar
to that observed for those depth categories prior to construction.

It is important to point out that the dock masks were created by using the perimeter of the
current and proposed dock layouts with an assumption that areas within boat slips were
covered. This is different from the area of the docks themselves as presented in other planning
documents for the Project. This is basically assuming all slips are filled with vessels prior to and
after construction regardless of the current vacancy status. The existing combined dock and slip
area was calculated to be 41,244 square meters (443,947 square feet). The proposed dock and
slip area measures 39,779 square meters (428,178 square feet). The existing dock and slip area
where there was also bathymetry such that it could be included in the eelgrass impact model
was 39,763 square meters (428,005 square feet). The proposed dock and slip area with
bathymetry included in the analysis was 39,593 square meters (426,176 square feet).

The results of the eelgrass impact analysis show that the reconfiguration of the marina facilities
will directly cover 177 square meters (1,905 square feet) of eelgrass (Figure 4 and Table 2). This
represents all of the eelgrass mapped within the easternmost fairway as that fairway will be
covered by the new dock arrangement. It also includes minor amounts of eelgrass at the
westernmost dock/headwalk where some of the western boat slips are increasing in length
(Figure 4).
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HARBOR ISLAND WEST BASELINE EELGRASS

Table 2. The below table provides the distribution of habitats and eelgrass by depth and whether or not they are covered by marina facilities. The three columns at right
are calculated using the other fields. The percent cover of eelgrass habitat is the proportion of unshaded bottom within each depth classification that is vegetated by
eelgrass. The potential loss/gain is the amount of unshaded potential eelgrass habitat that will be lost or gained when the existing docks are replaced by the current
docks. The expected eelgrass loss/gain multiplies the percent eelgrass cover by the amount of potential eelgrass loss/gain within each depth classification to determine
the expected loss or gain of eelgrass after the Project is implemented. All values represent areas in square meters.

Existing Proposed Bathymetric Habitat % Expected
Depth Range Bathymetric  Existing Proposed Eelgrass DockOver DockOver Distribution Eelgrass Eelgrass Potential Eelgrass
(ft MLLW) Distribution Dock Cover Dock Cover Distribution Eelgrass Eelgrass Unshaded Unshaded Cover Loss/Gain  Loss/Gain
-17to -16 478 0 0 0 0 0 478 0 0.0% 0 0.0
-16 to -15 1525 0 0 0 0 0 1525 0 0.0% 0 0.0
-15to -14 2340 0 0 0 0 0 2340 0 0.0% 0 0.0
-14to -13 3934 2 2 2 0 0 3932 2 0.1% 0 0.0
-13to -12 6076 960 959 116 0 0 5116 116 2.3% 1 0.0
-12to -11 38387 11136 11303 4205 4 12 27251 4201 15.4% -167 -25.7
-11to -10 52255 21143 20831 6528 18 167 31112 6510 20.9% 312 65.3
-10to -9 5034 2385 2418 145 13 17 2649 132 5.0% -33 -1.6
-9to -8 2706 1323 1331 291 2 5 1383 289 20.9% -8 -1.7
-8to -7 2466 1087 1149 432 24 25 1379 408 29.6% -62 -18.3
-7to -6 2273 977 976 444 7 12 1296 437 33.7% 1 0.3
-6 to -5 1682 344 264 765 12 18 1338 753 56.3% 80 45.0
-5to -4 1400 182 142 586 8 8 1218 578 47.5% 40 19.0
-4 to -3 1353 114 108 509 2 2 1239 507 40.9% 6 2.5
-3to -2 4990 76 73 660 2 1 4914 658 13.4% 3 0.4
-2to-1 3366 33 36 379 2 4 3333 377 11.3% -3 -0.3
-1t 0 592 1 1 76 0 0 591 76 12.9% 0 0.0
Oto1l 292 0 0 0 0 0 292 0 0.0% 0 0.0
1to 2 297 0 0 0 0 0 297 0 0.0% 0 0.0
2to3 185 0 0 0 0 0 185 0 0.0% 0 0.0
3to4 13 0 0 0 0 0 13 0 0.0% 0 0.0
Totals 131644 39763 39593 15138 94 271 91881 15044 NA 170 84.8

Note: Existing and proposed dock cover includes slip space and is not the same as dock coverage only values provided in text and in other project documents.
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The impact analysis also shows that the Project will provide for greater potential eelgrass
habitat area after implementation due to a reduction of 557 square meters (6,000 square feet)
of over water dock coverage (170 square meters [1,830 square feet] reduction of dock and slip
coverage) (Table 2). Based on model predictions, the Project will result in a net increase of 85
square meters (915 square feet) of eelgrass above that currently mapped within the Project
area. This increase is due to the reduction in shading over areas with depths suitable to support
eelgrass.

Discussion

The results of this survey show that there are considerable eelgrass resources within and
around the Harbor Island West Marina. The patterns of eelgrass occurrence observed are
generally similar to two recent mapping efforts (M&A 2012, MTS 2015). However, both the
current effort and MTS (2015) identified more eelgrass between the marina and shore relative
to M&A (2012). The differences within these shallow, nearshore areas are likely due to a lower
level of visual verification in the M&A (2012) study. Increases between MTS 2015 and the
current study seem to be due to expansion of eelgrass beds as there are increases throughout
the survey area. Eelgrass densities have been highly variable in all recent mapping efforts
indicating that eelgrass vigor ranges throughout the survey area.

The results of the impact analysis show that 177 square meters of eelgrass will be directly
impacted by the reconfiguration of the docks. These impacts occur in the easternmost fairway
where the two docks/headwalks at the eastern end of the marina are being replaced by a single
dock/headwalk and at slips of the westernmost dock/headwalk where there are slight increases
to slip lengths. The amount of total eelgrass, the amount of eelgrass impacted, and the amount
of predicted eelgrass recover is significantly higher than that noted during the MTS (2015)
survey. It was pointed out in the MTS (2015) discussion of results that transect survey results
predicted that there was slightly more eelgrass in the eastern fairway than mapped via sonar
and that future surveys might detect more eelgrass under favorable conditions. Given the
expansive eelgrass growth across the marina it appears conditions have been favorable for
eelgrass growth since the prior survey.

While the new configuration covers 177 square meters of eelgrass, the results of the impact
analysis indicate that the Project will provide a surplus of potential eelgrass habitat relative to
the existing condition. As shown in the impact analysis, multiplication of the area made
available by the proportion of eelgrass cover observed in each of the bathymetric depth
categories indicates that a net increase of 85 square meters of eelgrass can be expected to
grow within the areas where the decreased dock footprint results in reduced bottom shading.

The impact analysis shows that the Project is self-mitigating with regards to eelgrass cover.
Although there will be 177 square meters of current eelgrass coverage lost, there will be a net
increase over the current coverage of 85 square meters. This means the project will result in
production of 262 square meters (2,820 square feet) of eelgrass in areas that will be made
available by the Project. This equates to a ratio of 1.48:1 of created eelgrass for lost eelgrass.
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This is in excess of the 1.2:1 eelgrass mitigation ratio specified in the California Eelgrass
Mitigation Policy.

Given the Project provides a net increase in potential eelgrass habitat and therefore a long-
term benefit to the resource, it is reasonable to expect favorable review of the Project by NOAA
Fisheries. However, it is suggested that a small restoration effort be performed to ensure rapid
eelgrass colonization in appropriate areas and to ensure that the Project does not result in a
reduction of eelgrass resources. This would simply mean planting approximately 300 square
meters worth of eelgrass in areas where shading is removed and depths are suitable for
eelgrass growth.

In addition to the potential for direct impacts to eelgrass associated with reconfiguration of the
dock layout, there is a potential for direct and indirect impacts associated with construction
techniques. Construction elements that can cause direct impact include shading from support
vessels (e.g. barges), bottom scour from propeller wash from construction vessels and bottom
contact from the use of spuds. Indirect impacts can also occur from increases in turbidity.
Turbidity decreases the light available to the eelgrass beds as more light is attenuated through
the water column than would be otherwise. Additionally, as particulates settle from the turbid
water column they can land of eelgrass blades and reduce the ability of the plant to
photosynthesize. The extent of turbidity related impacts is dependent upon the extent and
duration of the elevated turbidity.

The potential direct and indirect eelgrass impacts associated with bottom contact, scour, and
turbidity mentioned above can be readily avoided through contractor training, provision of
eelgrass maps, and use of silt curtains during pile jetting and driving. The map data can be used
by construction personnel so that direct and indirect impacts associated with construction
activities would be avoided. Silt curtains would minimize the spread of particulates through the
water column and minimize the potential for indirect impacts.
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Harbor Island West Marina Updated Eelgrass
Resources and Impact Report

January 28, 2022

1 Introduction

Marine Taxonomic Services (MTS) was contracted by ICF International to provide an updated baseline
eelgrass (Zostera marina) inventory at Harbor Island West Marina in San Diego, California. MTS completed
the survey of the eelgrass resources at Harbor Island West Marina and had prepared a report of the
findings in 2018 (MTS 2018). The following report includes the eelgrass resources from the 2018 survey
but has been updated to reflect impacts related to the revised proposed dock layout. The survey was
intended to support the environmental planning associated with proposed construction activities. As such
the results of the inventory are discussed relative to potential impacts associated with planned
construction activities at the marina.

Harbor Island West Marina is located in the northern portion of San Diego Bay along the northwestern
shore of Harbor Island (Figure 1). The Harbor Island West Marina Renovation Project (Project) entails
demolishing and replacing all existing buildings and structures as well as replacing landscaping,
reconfiguring hardscape, modernizing utilities, modernizing lighting, renovating the parking lot, adding a
public promenade, and improving view corridors. On the water, the docks will be replaced and
reconfigured. The replacement and reconfiguration of the dock structure will reduce dock coverage from
13,564 square meters (146,000 square feet) to 12,934 square meters (139,218 square feet). The number
of slips will be increased from 620 to 623 with adjustments made to the distribution of slip sizes within
the marina.
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2 Methods

A bathymetric survey was performed as part of the original baseline survey on November 29, 2014. Those
data are still considered valid. The methods are reported below to maintain the completeness of this
updated report. MTS staff Robert Mooney, Kees Schipper, and Angelica Lopez performed side-scan sonar
and SCUBA-based surveys on March 26, 2018, to update the eelgrass distribution data. The side-scan
sonar survey was performed to get a complete view of the seafloor for eelgrass mapping. The SCUBA
survey was performed to visually verify the sonar record and provide independent transect-based
coverage estimates.

2-1 Bathymetric Survey

The bathymetric survey was performed by using a survey-grade fathometer operating at 50 kHz. The
fathometer data was integrated to the vessels differential GPS system via a laptop computer running
Hypack hydrographic surveying software. Two transects were navigated along each fairway and a series
of transects were performed around the perimeter of the marina. The data were post-processed in Hypack
to produce a grid of interpolated data that were corrected for changing tidal elevations during the survey.
The grid data were then processed and smoothed in ArcMap to produce depth contours.

2-2 SCUBA and Transect Surveys

The SCUBA surveys were implemented to visually verify the sonar data, provide an independent means of
estimating eelgrass coverage, provide additional mapping support in areas where sonar data could not be
adequately obtained, and provide eelgrass density data. The visual verification and coverage information
were obtained by placing 100-meter transect lines on the seafloor running up the middle of every other
fairway (refer to Figure 2). The diver swam each transect and noted where each transect intercepted
eelgrass beds. In addition to the intercept data, the diver used the transects to randomly place a 1/16
square meter quadrat within eelgrass beds. The quadrat data were used to calculate eelgrass density by
using the diver’s counts of leaf shoots within each quadrat.

The diver transects were subsequently plotted in ArcMap. The transect data were used to calculate a
percent cover of eelgrass for each transect. The data were also used to help refine the side-scan sonar
digitizing. If eelgrass was found by a diver that was not digitized, the GIS Specialist would inspect the sonar
record. If the sonar record showed a return in that region, the eelgrass boundary was refined and similar
returns in that area were also be used to refine the eelgrass boundaries. If there was no sonar return that
could be justified to represent eelgrass, no attempt was made to draw additional eelgrass patches. The
two methods are sampling techniques and so variation with sampling error is considered a valid result.

2-3 Side-Scan Sonar Survey

To detect and map any eelgrass present, a side-scan sonar survey was performed by navigating a small
vessel along a series of transects through the study site. The vessel was fitted with a pole-mounted side-
scan sonar operating at 450 kHz. The sonar was set to scan 30 meters on both the port and starboard
channels for a total scanning swath of 60 meters. Two survey transects were navigated down each of the
marina fairways with the vessel biased to the left and right of center. This allowed for complete coverage
of each fairway while providing for overlapping data to provide redundancy within the sonar record.
Similarly transects were navigated around the perimeter of the marina with significant overlap to ensure
the survey area was thoroughly covered. In areas where vessels could not be navigated, diver data were
used to map eelgrass resources. The survey boundary is provided in Figure 2.
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Following the field surveys, the collected side-scan sonar files were geographically registered using the
vessel’s navigation data collected during the survey. The side-scan files were then compiled to create a
contiguous view of the seafloor across the entirety of the study site. The boundaries of the eelgrass
present were then digitized from the compiled data set using ESRI ArcMap software and plotted on a
geographically registered image of the project area.
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Figure 2. Position of diver transects performed to validate sonar and assess eelgrass condition.
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3 Results

3-1 Bathymetric Survey

The bathymetric survey results show that the survey area ranges from intertidal to -17-feet Mean Lower
Low Water (MLLW). From simple observation of the contour lines, the toe of the shoreline riprap occurs
at approximately -1-foot MLLW. Most of the slips occur over water in the -10 to -11-feet MLLW range.

3-2 SCUBA and Transect Surveys

The diver transect survey revealed that estimates of eelgrass cover within the marina ranged from a low
of 13% at the eastern end of the marina to a high of 66% at the westernmost fairway that was sampled
along transect number F2 (Table 1). The general trend was for increasing eelgrass cover moving from east
to west.

Table 1. The below table provides the position of the SCUBA-based diver transects performed in 2018 and the
associated percent cover of eelgrass along each transect.

Transect Start Coordinates Transect End Coordinates
Transect Latitude Longitude Latitude Longitude Cover
F1 32.725429 -117.213679 32.726270 -117.213857 49%
F2 32.726536 -117.212633 32.725640 -117.212441 66%
F3 32.726492 -117.211605 32.725595 -117.211429 30%
F4 32.726779 -117.210753 32.725903 -117.210544 30%
F5 32.726890 -117.209725 32.725996 -117.209664 35%
F6 32.726877 -117.208778 32.725967 -117.208661 13%

Eelgrass density within the marina was generally low across the survey area. Eelgrass beds in shallow
water along shore typically had shorter blades than patches observed in deeper water. Eelgrass density
within the marina was 59.5 + 44.7 (mean % 1 sd) leaf shoots per square meter. A total of 155 quadrats
(n=155) were sampled to determine the leaf shoot density estimate. The relatively high variability given
the number of sampled quadrats was due to high variability among quadrats sampled in shallow water
along the shore. There were many areas near shore where eelgrass was short in stature and occurred in
low density.

3-3 Side-Scan Sonar Surveys

The side-scan sonar mapping resulted in identification of 15,256 square meters of eelgrass within the
survey area (Figure 3). Eelgrass is generally spread across the survey area as clusters of individual patches.
All fairways within the marina had eelgrass; however, eelgrass occurrence as observed by SCUBA and
sonar was lowest in the easternmost fairway and the area between Harbor Island West and the
neighboring Marina Cortez to the east.
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Figure 3. The above figure shows the distribution of eelgrass resources mapped in 2018 within the Harbor Island West eelgrass survey area.
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3-4 Eelgrass Impact Analysis

The eelgrass map and bathymetric map data were analyzed to determine the potential for impacts to
eelgrass resources within the survey area. For the purpose of the analysis, the existing and proposed dock
layouts were used to create a mask. The dock masks were then used to clip the bathymetry and the
eelgrass data. The eelgrass and bathymetry that remained outside the mask provided the unshaded
eelgrass and bathymetric depth distribution. The proportion of eelgrass within each unshaded 1-foot
depth category provides the percent cover of eelgrass habitat within each depth category. Only areas that
were both surveyed for eelgrass and had associated depth data were included in the analysis. Some areas
were mapped by SCUBA for eelgrass but could not be accessed by the survey vessel when the bathymetry
survey was performed.

The potential habitat lost or gained is simply the difference between each of the depth categories before
and after implementation of the dock plan. In cases where a greater amount of a depth category is shaded
after construction, potential habitat is lost and a negative number results. If a depth category has less
shading after construction, the value is positive. The expected eelgrass change is calculated by multiplying
the potential habitat lost or gained by the percent eelgrass cover observed in each unshaded depth
category. This assumes that where dock structures are removed, eelgrass will recruit to those unshaded
areas in a manner similar to that observed for those depth categories prior to construction.

It is important to point out that the dock masks were created by using the perimeter of the current and
proposed dock layouts with an assumption that areas within boat slips were covered. This is different
from the area of the docks themselves as presented in other planning documents for the Project. This is
basically assuming all slips are filled with vessels prior to and after construction regardless of the current
vacancy status. The existing combined dock and slip area was calculated to be 41,244 square meters
(443,947 square feet). The proposed dock and slip area measures 47,366 square meters (509,843 square
feet). The existing dock and slip area where there was also bathymetry such that it could be included in
the eelgrass impact model was 39,763 square meters (428,005 square feet). The proposed dock and slip
area with bathymetry included in the analysis was 47,361 square meters (509,790 square feet).

The results of the eelgrass impact analysis show that the reconfiguration of the marina facilities will
directly cover 4,543 square meters (48,900 square feet) of eelgrass (Figure 4 and Table 2). Eelgrass impacts
represent eelgrass covered throughout the mapped area due to the shift in placement of main dock
walkways and fingers over areas that are currently fairways supporting eelgrass in the current dock layout
(Figure 4).

The impact analysis also shows that the Project will reduce the potential eelgrass habitat after
implementation due to an increase of 7,598 square meters (81,784 square feet) of over water dock
coverage and slip coverage. Based on model predictions, the Project will result in a net decrease of 1,267
square meters (13,638 square feet) of eelgrass beyond what is currently mapped within the Project area.
This decrease is due to the increase in shading over areas with depths suitable to support eelgrass (Table
2).
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Table 2. The below table provides the distribution of habitats and eelgrass by depth and whether or not they are covered by marina facilities. The three
columns at right are calculated using the other fields. The percent cover of eelgrass habitat is the proportion of unshaded bottom within each depth
classification that is vegetated by eelgrass. The potential loss/gain is the amount of unshaded potential eelgrass habitat that will be lost or gained when
the existing docks are replaced by the current docks. The expected eelgrass loss/gain multiplies the percent eelgrass cover by the amount of potential

eelgrass loss/gain within each depth classification to determine the expected loss or gain of eelgrass after the Project is implemented. All values
represent areas in square meters.

Existing  Proposed Existing Proposed Bathymetric Habitat % Expected
Depth Range  Bathymetric Dock Dock Eelgrass Dock Over Dock Over  Distribution Eelgrass Eelgrass Potential Eelgrass
(ft MLLW) Distribution Cover Cover Distribution Eelgrass Eelgrass Unshaded Unshaded Cover Loss/Gain  Loss/Gain
-17 to -16 478 478 0 0.0% 0 0.0
-16 to -15 1525 1525 0 0.0% 0 0.0
-15to -14 2340 2340 0 0.0% 0 0.0
-14to -13 3934 2 161 2 3932 2 0.1% -159 -0.1
-13to -12 6076 960 1963 116 99 5116 116 2.3% -1003 -22.7
-12to-11 38387 11136 15220 4205 4 1010 27251 4201 15.4% -4084 -629.5
-11to-10 52255 21143 22450 6528 18 2077 31112 6510 20.9% -1307 -273.5
-10to -9 5034 2385 2601 145 13 87 2649 132 5.0% -216 -10.7
-9to-8 2706 1323 1331 291 2 149 1383 289 20.9% -8 -1.6
-8to-7 2466 1087 1177 432 24 201 1379 408 29.6% -90 -26.6
-7to-6 2273 977 1110 444 7 198 1296 437 33.7% -133 -44.7
-6to -5 1682 344 686 765 12 310 1338 753 56.3% -342 -192.7
-5to-4 1400 182 313 586 8 148 1218 578 47.5% -131 -62.1
-4to-3 1353 114 69 509 2 52 1239 507 40.9% 45 18.5
-3to-2 4990 76 140 660 2 87 4914 658 13.4% -64 -8.6
-2to-1 3366 33 134 379 2 115 3333 377 11.3% -101 -11.4
-1to0 592 1 8 76 8 591 76 12.9% -7 -0.9
Oto1l 292 292 0 0.0% 0 0.0
1to2 297 297 0 0.0% 0 0.0
2to3 185 185 0 0.0% 0 0.0
3to4 13 13 0 0.0% 0 0.0
Totals 131644 39763 47361 15138 94 4543 91881 15044 NA -7598 -1267

Note: Existing and proposed dock cover includes slip space and is not the same as dock coverage only values provided in text and in other project documents.
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4 Discussion

The results of this survey show that there are considerable eelgrass resources within and around the
Harbor Island West Marina. The patterns of eelgrass occurrence observed are generally similar to two
recent mapping efforts (M&A 2012, MTS 2015). However, both the MTS 2018 and MTS 2015 efforts
identified more eelgrass between the marina and shore relative to M&A (2012). The differences within
these shallow, nearshore areas are likely due to a lower level of visual verification in the M&A (2012)
study. Increases between MTS 2015 and the MTS 2018 survey seem to be due to expansion of eelgrass
beds as there are increases throughout the survey area. Eelgrass densities were highly variable in all recent
mapping efforts indicating that eelgrass vigor ranges throughout the survey area.

The results of the impact analysis show that 4,543 square meters of eelgrass will be directly impacted by
the reconfiguration of the docks. These impacts occur throughout the Project area where
docks/headwalks are replacing fairways currently supporting eelgrass. The amount of total eelgrass, the
amount of eelgrass impacted, and the amount of predicted eelgrass recover is significantly higher than
that noted during the MTS (2015) survey. It was pointed out in the MTS (2015) discussion of results that
transect survey results predicted that there was slightly more eelgrass in the eastern fairway than mapped
via sonar and that future surveys might detect more eelgrass under favorable conditions. Given the
expansive eelgrass growth across the marina it appears conditions were favorable for eelgrass growth
between the MTS (2015) and MTS (2018) surveys.

While the new configuration covers 4,543 square meters of eelgrass, the results of the impact analysis
indicate that the Project will result in a net decrease of potential eelgrass habitat relative to the existing
condition. As shown in the impact analysis, multiplication of the area made available by the proportion of
eelgrass cover observed in each of the bathymetric depth categories indicates that a net decrease of 1,267
square meters of eelgrass from increased bottom shading.

The impact analysis shows that the Project would result in a net decrease of eelgrass cover. While there
will be 4,543 square meters of current eelgrass coverage lost, the positioning of the proposed dock
structure is estimated to provide 3,276 square meters of unvegetated seafloor for eelgrass establishment.
Overall, there will be a net decrease of eelgrass compared to current coverage of 1,267 square meters.
This means that the Project would likely need to mitigate for the loss of 4,543 square meters of eelgrass.
The California Eelgrass Mitigation Policy requires an eelgrass mitigation ratio of 1.2:1 which would result
in establishment of 5,452 square meters of eelgrass. Given the estimated 3,276 square meters of available
seafloor for transplanting eelgrass within the Project area a total of 2,176 square meters of eelgrass would
need to be transplanted outside the Project area to comply with the mitigation requirement. Alternately,
site modifications could be made within the Project area to increase the potential for successful eelgrass
establishment within the leasehold.

Ultimately, the actual amount of impact will have to be determined through a series of eelgrass surveys
performed before and after construction. However, mitigation will need to begin as soon as possible
within the construction schedule to avoid penalties associated with the delay of eelgrass restoration as
defined in the CEMP. This means the Project needs to plan conservatively for eelgrass restoration and
identify suitable sites for restoration or alter the marina plans in ways that allow for a higher probability
of successfully establishing the eelgrass required to mitigate for impacts.
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In addition to the potential for direct impacts to eelgrass associated with reconfiguration of the dock
layout, there is a potential for direct and indirect impacts associated with construction techniques.
Construction elements that can cause direct impact include shading from support vessels (e.g. barges),
bottom scour from propeller wash from construction vessels and bottom contact from the use of spuds.
Indirect impacts can also occur from increases in turbidity. Turbidity decreases the light available to the
eelgrass beds as more light is attenuated through the water column than would be otherwise.
Additionally, as particulates settle from the turbid water column, they can land of eelgrass blades and
reduce the ability of the plant to photosynthesize. The extent of turbidity related impacts is dependent
upon the extent and duration of the elevated turbidity.

The potential direct and indirect eelgrass impacts associated with bottom contact, scour, and turbidity
mentioned above can be readily avoided through contractor training, provision of eelgrass maps, and use
of silt curtains during pile jetting and driving. The map data can be used by construction personnel so that
direct and indirect impacts associated with construction activities would be avoided. Silt curtains would
minimize the spread of particulates through the water column and minimize the potential for indirect
impacts.
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Harbor Island West Marina Redevelopment Project
Eelgrass Mitigation Plan

December 7, 2022

1 Introduction

Marine Taxonomic Services, Ltd. (MTS) was contracted by Anchor QEA to perform an analysis of
eelgrass impacts and develop an eelgrass mitigation plan in support of the Harbor Island West
Marina Redevelopment Project (HIWMRP). This document provides an eelgrass mitigation plan
to meet that need. The mitigation plan is developed within the appropriate regulatory framework
to provide a plan that incorporates MTS’ current understanding of the HIWRP relative to eelgrass
resources. This plan is provided in good faith that it meets the intent and criteria associated with
the California Eelgrass Mitigation Policy (CEMP) (National Marine Fisheries Service [NMFS] 2014)
while being sensitive to the HIWMRP needs and limitations imposed by the surrounding
environment.

This document provides a mitigation plan to account for impacts to eelgrass due to construction
of the new HIWMRP dock layout. It includes details on the location, methods, and timing for
creating new eelgrass habitat as part of the proposed mitigation. Additionally, the plan includes
a five-year monitoring plan to assess the establishment of the eelgrass habitat that is created to
ensure that the minimum coverage and density obligations are met per the CEMP. The
acceptance of this plan as appropriate mitigation for the HIWMRP is ultimately at the discretion
of the NMFS and the California Department of Fish and Wildlife though the consultation process
during project permitting. The provision of this document to the HHWMRP proponents does not
guarantee that regulatory agencies will accept the proposed mitigation plan.

1-1 Location

Harbor Island West Marina is located in the northern portion of San Diego Bay along the
northwestern shore of Harbor Island (Figure 1).

1-2 Description of Project Site and Proposed Actions

Harbor Island West Marina is a marina used to berth privately owned vessels within San Diego
Unified Port District (District) jurisdiction. The current vessel docks are beyond their useful life
such that replacement is necessary. The HHWMRP entails demolishing and replacing all existing
buildings and structures as well as replacing landscaping, reconfiguring hardscape, modernizing
utilities, modernizing lighting, renovating the parking lot, adding a public promenade, and
improving view corridors. On the water, the docks will be replaced and reconfigured. The
replacement and reconfiguration of the dock structures will reduce dock coverage from 13,564
square meters (146,000 square feet) to 12,934 square meters (139,218 square feet). The number
of slips will be increased from 620 to 623 with adjustments made to
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the distribution of slip sizes within the marina. The HIWMRP plans as developed by Bellingham
Marine Industries, Inc. are included as Appendix A.

2  Eelgrass Occurrence and Projected Impacts

2-1 Results of Preliminary Eelgrass Survey

A baseline eelgrass inventory was performed by MTS on March 26, 2018. The eelgrass survey
identified eelgrass beds growing within and adjacent to the existing docks (MTS 2018). The side-
scan sonar mapping resulted in identification of 15,256 square meters of eelgrass within the
survey area (Figure 2). Eelgrass was generally spread across the survey area as clusters of
individual patches. All fairways within the marina had eelgrass; however, eelgrass occurrence as
observed by SCUBA and sonar was lowest in the easternmost fairway and the area between
Harbor Island West and the neighboring Marina Cortez to the east. The methods and detailed
results of the baseline eelgrass survey can be found in MTS (2018).

2-2 Description of Projected Eelgrass Impacts

An impact analysis was performed by MTS (2022). The primary anticipated impact to eelgrass
resources will result from the direct shading of eelgrass vegetated areas by the docks (Figure 3).
The results of the eelgrass impact analysis show that the reconfiguration of the marina facilities
will directly cover 4,543 square meters (48,900 square feet) of the eelgrass as mapped in MTS
(2018). Eelgrass impacts represent eelgrass covered throughout the mapped area due to the shift
in placement of main dock walkways and fingers over areas that are currently fairways supporting
eelgrass (Figure 3). It should be noted that the impact analysis looked at coverage by docks with
an assumed 100% occupancy by vessels. This means the analysis considered the impacts of the
docks as well as the operational impacts of the docks being occupied by vessels.
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Figure 2. Results of eelgrass mapping performed in March 2018. Adapted from MTS (2018).
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Study Area

|:] Existing Dock Layout

' Proposed Dock Layout (January 2022)

B ciorass (March 2018)

Potential Eelgrass Impact (4,543 m?)

Figure 3. The above figure shows the existing and proposed dock footprint masks as used to support the impact analysis performed by MTS (2022). The
potential eelgrass impact (red) shows where the 4,543 square meters of eelgrass will be covered due to dock reconfiguration.
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3 Mitigation

Under the proposed Project, impacts to eelgrass habitat from the marina reconfiguration with 100%
occupancy by vessels are currently estimated at 4,543 square meters. Most of the pile driving will
occur in areas where the docks are moved such that pile driving is not likely to have additional
impacts to eelgrass. If there are unforeseen additional impacts to eelgrass, the proposed
mitigation takes a conservative approach to restoration and provides significant eelgrass planting
above the requirements. To address the potential for unforeseen construction related impacts to
eelgrass, measures will be taken during construction to avoid and minimize impacts to eelgrass
habitat to the maximum extent practical. The construction contractor will be educated on the
eelgrass presence prior to construction, silt curtains will be placed to minimize spread of turbidity
during pile driving, and the contractor will be instructed to not direct propeller wash toward eelgrass
vegetated areas and to not stage barges or docks over eelgrass vegetated areas. These measures
are required by the HIWMRP’s mitigation, monitoring and reporting program and Coastal
Development Permit.

Any direct loss or significant indirect impacts to eelgrass habitat (as determined by surveys
described in Section 6-1) would be mitigated in-kind in accordance with the provisions of the
CEMP (NMFS 2014). The CEMP requires that mitigation be provided for losses to eelgrass beds
directly or indirectly damaged by Project construction. For each square meter of eelgrass
adversely impacted, 1.2 square meters of new eelgrass habitat must be created. This mitigation
plan takes a conservative approach such that enough restoration area exists on site to mitigate
the known impacts while also having additional space to mitigate unforeseen impacts.

Based on the currently known potential for direct impacts of 4,543 square meters, the CEMP
requires the successful establishment of 5,452 square meters of eelgrass at the 1.2:1 mitigation
ratio to mitigate for the permanent impacts to eelgrass associated with the new HIWMRP dock
layout. The CEMP recommends a conservative planning approach with a minimum transplant
ratio of 1.38:1 to account for the fact that not all planting area will successfully support eelgrass.
The recommended eelgrass transplant starting area at the 1.38:1 ratio is 6,269 square meters
(Table 1).

Table 1. Summary table of the existing eelgrass, eelgrass impacts, and mitigation planning elements for the
eelgrass mitigation requirements associated with impacts to eelgrass at the HIWMRP site.

EXISTING IMPACTED REQUIRED RECOMMENDED Lot
EELGRASS EELGRASS MITIGATION UL i)
STARTING AREA AREA
Direct +
Indirect SQUARE
Operational METERS 15,256 4,543 5,452 6,269 30,410
Impacts
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3-1 Mitigation Site

Eelgrass mitigation space has been identified within the HIWMRP water lease area. The proposed
mitigation site is comprised of all of the fairways that will exist as part of the new marina layout
(Figure 4). These areas currently support eelgrass where they are part of existing fairways. The
conditions under the current docks where docks will be removed are similar and therefore the
new fairways are expected to support eelgrass. The mitigation approach will be to plant eelgrass
throughout the proposed mitigation site to bolster eelgrass presence. The mitigation site
provides 30,410 square meters of eelgrass planting area. The mitigation site proposed is more
than enough to accommodate the mitigation need based on the current estimate of impacts from
construction and operation of the marina. Any eelgrass existing within the boundary of the
mitigation site at the beginning of the transplant will be excluded from mitigation site planting
area such that it is not included in the determination of success per the milestones noted within
the CEMP.

The mitigation site was chosen to capitalize on areas that are currently shaded but where
removal of dock structures will allow sunlight to reach the bottom. By transplanting eelgrass
within the proposed mitigation site, the HIWMRP may meet project related mitigation
requirements. In the event the site fails to support enough eelgrass cover to meet the mitigation
requirements, supplemental planting and additional adaptive management strategies may be
employed in conformance with the CEMP and as outlined in Section 6 below.

3-2 Donor Site

The donor eelgrass material to support this effort will come from eelgrass beds salvaged from
within the project footprint and from eelgrass beds located north of the HHWMRP area. (Figure
5). It is anticipated that the marina construction will occur in phases. Once a set of docks are
demolished and a future fairway is opened, divers will harvest eelgrass from an area within the
HIWMRP area where eelgrass will be impacted by future dock cover. In the event that there is
not enough material within the HIWMRP or phasing makes it difficult to obtain an appropriate
amount of eelgrass at the time of transplant, the donor beds to the north of the HHIWMRP will be
utilized.

The project will require 133,360 eelgrass turions. This estimate is based on the need for 16,670
bare root eelgrass bundles of 8 turions each. Fairways 1-3 would be planted with one bare root
bundle per square meter of available planting area. This will require 12,091 bare root bundles
composed of up to 96,728 turions. The remaining fairways will be planted at a ratio of one bare
root bundle per four square meters of available planting area. This will require an additional
4,579 bare root bundles and 36,632 turions.

It is anticipated that most of the 4,543 square meters of eelgrass to be impacted can be salvaged.
Given the estimate from the baseline eelgrass survey (MTS 2018) of 51 turions per square meter,
it is possible that up to 231,693 turions could be salvaged. This is more than enough to meet the
requirements of the transplant but assumes a high rate of recovery of suitable material and that
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Fairway | Total Area (sq m) | 2018 Eelgrass (sq m) | Available Seafloor (sq m)
5,822 136 5,686
4,308 1,106 3,202
3,759 556 3,203
3,194 0 3,194
1,856 0 1,856
2,077 99 1,978
2,319 2,068
2,454 1,964
2,454 2,415
Proposed Fairway 10 2,979 2,839
11 2,104 2,005
Eelgrass TOTALS 33,326 30,410

D Study Area

Proposed Dock Plan

O N OB W N =

©

Figure 4. Eelgrass transplant mitigation site as composed of the seafloor in the 11 proposed fairways within the HIWMRP. The available seafloor within each
fairway is the anticipated un-vegetated portion of each proposed fairway.
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areas where eelgrass will be impacted and will be available to support salvage efforts as well as the proposed harvest
area where additional eelgrass may be harvested as necessary to support the mitigation effort. Harvest area eelgrass data from NAVFACSW (2020).
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all of the impacted eelgrass can be harvested. It’s likely that some of the impacted eelgrass will
not be available for salvage due to timing and other logistical reasons.

If eelgrass is harvested from the harvest area eelgrass beds, it will be harvested in an evenly
spaced manner and will be thinned without leaving any noticeable bare patches (refer to Section
4-1). Eelgrass will only be harvested from available salvage areas and the designated donor site
(Figure 5). The donor site was selected based on the following factors:

1. Proximity to the mitigation site allows for logistical suitability, including similar
oceanographic conditions for the transplant material, similar environmental conditions
between donor and mitigation site, ease of access and diver safety.

2. Appropriate size and eelgrass density of the donor bed to provide transplant material

while minimizing impacts to the donor bed.

Appropriate genetic profile for eelgrass growing in the region.

Prevention of the spread of invasive species.

5. Long-term persistence and recovery potential of the donor bed.

P w

4  Proposed Mitigation Methods

4-1 Eelgrass Donor Harvest Methods

Donor material will be harvested by first removing loose sediment around the rhizome and then
removing the rhizome using a hand raking method. Care will be taken when removing rhizomes to
avoid tearing or ripping them to preserve as much rhizome material as possible. This method
minimizes disturbance to surrounding eelgrass and substrate. Divers will perform donor
collection in a systematic fashion collecting no more than 10% of eelgrass from any localized
portion of the donor bed. Collected rhizomes will be loosely placed in mesh bags for processing
at the surface. Donor material will be considered viable if there are a minimum of three
internodal segments per rhizome. Higher numbers of internodal segments are preferred for
improved transplant success.

In the case of eelgrass collected from impact areas as salvage, divers will remove as much eelgrass
as possible to minimize the need for collection from the donor site. Divers will remove eelgrass
with similar methods to ensure that as much rhizome is kept intact as possible.

Once on the surface, donor material will be stored in floating mesh bags in the ocean prior to
preparation and in a flow-through seawater system during processing. Material will be stored no
longer than 24 hours from harvesting to transplant unit preparation. Once prepared, transplant
units will be stored in open water no longer than 24 hours prior to planting.

4-2 Eelgrass Transplant Methods

Eelgrass harvested from the donor site will be bundled into transplant units comprised of
approximately eight turions each. This bundling method has a high success rate in achieving self-
sustaining eelgrass habitat post-transplanting (Merkel 1988). Transplant units will be installed by
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hand digging a hole approximately the size of the unit and placing the unit with the rhizomes
approximately two inches below the surface. The unit will then be anchored to the substrate
using biodegradable stakes and the hole will be backfilled. Divers will conduct planting on a
monumented grid system, accessing the planting area from the marina. The grid layout will
provide for ease of tracking and quality control of planting. Transplant units will be spaced 1 m
on centers (one unit per square meter) in proposed fairways 1-3 (refer to Figure 4). The remaining
fairways will be planted with one eelgrass bundle per every 4 square meters.

5 Schedule

5-1 Construction Schedule

The HIWMRP is currently seeking permits from regulatory agencies. Permits for the marina
construction may be obtained by May 2024.

5-2 Mitigation Timing

Mitigation will begin upon receipt of state, federal, and local permits and authorizations (including
California Department of Fish and Wildlife (CDFW) Letter of Permission for eelgrass harvest) for
the Project. The eelgrass transplant shall be initiated as soon as the first section of the marina is
demolished that clears space for one or more fairways. Additional proposed fairways will be
planted within 30 days of the removal of marina facilities that currently cover those areas.
Eelgrass planting will only occur between the months of April and September. This timing will
avoid harvesting eelgrass too soon after winter when the rhizomes might not have appropriate
starch storage to support the transplant units. It will also avoid planting too late in the season
such that newly planted material would go into the winter season without an appropriate period
to establish roots.

Based on the current estimated construction start and end dates, mitigation activities could
commence as early as July 2024.

6  Mitigation Monitoring and Performance

6-1 Pre-Impact and Post-Impact Assessment Surveys

To assess impacts from the HIWMRP, pre- and post-construction eelgrass surveys will be conducted
in accordance with the CEMP. The pre- and post-construction surveys will be conducted during the
active growing season (March through October) to accurately assess both vegetated and un-
vegetated eelgrass habitat, as defined by the CEMP. Reports of all surveys will be provided to the
appropriate regulatory agencies and the District within 30 days of survey completion. Additional post-
construction surveys will be conducted in both the Project site and reference areas 12 and 24
months after construction if required by Project permits, to determine the occurrence and extent
of any significant indirect impacts attributable to the Project. Any significant indirect impacts
identified by these surveys would be mitigated.

MTS H
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Within the donor site, pre- and post-harvest surveys will be conducted within 30 days prior to
harvesting, and again within 30 days following harvest, to document the efficacy of harvest
methods relative to protection of harvest beds. SCUBA surveys will be conducted along transects
within the eelgrass donor site. The donor site surveys will document percent cover along
transects and turion density within quadrats randomly placed along transects. This information
will be included in the post-transplant report (Year 0).

6-2 Eelgrass Mitigation Monitoring Surveys

Once the planting effort has concluded, monitoring of the mitigation site will be conducted for
60 months (5 years) to document the success of the mitigation as outlined in the CEMP.
Monitoring surveys will begin immediately after transplanting has been completed at intervals of
0, 6, 12, 24-, 36-, 48-, and 60-months post-transplant. The monitoring program will assess the
aerial extent, percent cover, and density of eelgrass in the mitigation site using the same methods
proposed for the pre- and post-construction surveys. Monitoring dates will be scheduled during
the active eelgrass growing season to collect information on growth and survival.

Additional monitoring after the fifth year may be necessary if the aerial extent and density of
eelgrass in the mitigation site does not meet the mitigation performance milestones. The
reference area will be monitored in concert with the mitigation site to account for any natural
fluctuations in the aerial extent and density of eelgrass in the area.

6-3 Mitigation Performance Milestones

Criteria for transplanting success will be determined based on the mitigation performance
milestones as specified in the CEMP and outlined in Table 2 below.

Table 2. Mitigation performance milestones for eelgrass transplanting (CEMP, NMFS 2014).
Monitoring Date
(post transplanting) Performance Milestones
Month 0 Confirmation of full coverage distribution of planting units over the initial
mitigation site.
Month 6 Persistence and growth of eelgrass in the initial mitigation site
50% survival of initial planting units and well distributed coverage
Monitoring date should be flexible to fall within active growing season
Month 12 40% eelgrass coverage in the initial mitigation site
20% density of adjacent reference areas

No less than 1.2 times the area of the impact site
Month 24 85% eelgrass coverage in the initial mitigation site

70% density of reference areas

No less than 1.2 times the area of the impact site
Month 36 100% eelgrass coverage in the initial mitigation site

85% density of reference areas

No less than 1.2 times the area of the impact site
Month 48 100% eelgrass coverage in the initial mitigation site

85% density of reference areas

No less than 1.2 times the area of the impact site
Month 60 100% eelgrass coverage in the initial mitigation site

85% density of reference areas
No less than 1.2 times the area of the impact site

12
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6-4 Mitigation Contingency/Adaptive Management

If the eelgrass transplanting fails to meet the established success criteria in the initial mitigation
site, supplemental mitigation may be required in consultation with CDFW and NMFS.
Supplemental transplants could occur in any areas within the marina that failed to establish. Any
supplemental transplant would occur at the point within Table 3 where a failure to meet the
performance criteria occurred.

If the site cannot support the necessary eelgrass within the designated areas as they will exist
following construction, site modification may be necessary to establish eelgrass within the
HIWMRP area. This could include importing fill to raise the seafloor elevation in specific locations
enough to increase the carrying capacity of the marina relative to eelgrass. Alternately, the
HIWMRP proponents could propose out of kind mitigation such as purchase of credits in a
suitable mitigation bank or provision of funds to an in lieu fee program if one exists at the time it
is required. Any actions taken to obtain credit for impacts to eelgrass beyond the actions
described in this mitigation plan would be subject to consultation with regulatory agencies
including but not limited to NMFS, CDFW, and U.S. Fish and Wildlife Service.

7  Mitigation Coordination and Schedule

7-1 Letter of Permission and Notifications

Prior to the beginning of the eelgrass transplant work, a letter of permission to harvest and plant
eelgrass will be obtained from the CDFW. Also, prior to the beginning of the eelgrass transplant
work, a scientific collecting permit will be obtained to account for the harvesting of eelgrass
within the donor site in accordance with this mitigation plan. Aminimum five-day notification and
a preliminary transplanting schedule will be given to CDFW prior to commencement of the
transplant work.

7-2 Monitoring Reports

Monitoring reports shall be provided to the resource agencies (CDFW, NMFS) and the District
within 30 days after the completion of each required monitoring period and shall include spatial
data. Per the CEMP (NMFS 2014), these reports will include: a description of the action, action
party, mitigation consultants, relevant points of contact, and relevant permits; the size of
permitted impacted estimates, location of activities, actual eelgrass impacts, and eelgrass
mitigation needs; a detailed description of eelgrass habitat survey methods, donor harvest
methods, and transplant methods; and mitigation performance milestone progress. The initial
monitoring report (0 months) will document any variances from the mitigation plan, sources of
donor materials, and the full area of planting. The final monitoring report will include an overall
assessment of the performance of the eelgrass mitigation site relative to natural variability of the
reference site to evaluate if mitigation responsibilities were met.

7-3 Notification of Completion

If mitigation performance milestones (refer to Table 2) have been met once the final monitoring
event has been completed, a Notice of Completion will be forwarded along with the final

MTS '



MTS

Harbor Island West Marina Eelgrass Mitigation Plan December 2022

Monitoring Report. At that point, implementation of the Mitigation Plan will be considered
complete.

8 References
Marine Taxonomic Services, Ltd. [MTS]. 2018. Harbor Island West Marina Updated Baseline

Eelgrass Resources Report. Prepared for ICF International. April 2, 2018 (revised December
10, 2018).

Marine Taxonomic Services, Ltd. [MTS]. 2022. Harbor Island West Marina Updated Eelgrass
Resources Impact Report. Prepared for ICF International. January 28, 2022.

Merkel, K.W. 1988. Growth and survival of transplanted eelgrass: The importance of planting unit
size and spacing. In: Proceedings of the California Eelgrass Symposium. Chula Vista, CA.

National Marine Fisheries Service [NMFS], National Oceanic and Atmospheric Administration
(NOAA), 2014. California Eelgrass Mitigation Policy and Implementation Guidelines. NOAA
Fisheries, West Coast Region, Long Beach, CA.

U.S. Navy Region Southwest Naval Facilities Engineering Command [NAVFACSW]. 2020. 2020 San
Diego Bay Eelgrass Inventory. Prepared by Merkel & Associates, Inc. December 2020.

14



Harbor Island West Marina Eelgrass Mitigation Plan

Appendix A: Project Plans

December 2022



PUMP-OUT/
TRANSIENT DOCK P — | cm— iy p—— —

| ey pr— [ r— e s =g— T [ { oy =} [y pr—
~ — — = == 0 = -l —
O = ==. —] == — p— =} )
—_— — A — —_— = L = — —qp=— — — p— —q P —
—— P | S, —i =P == = =
= e —
—_— — = PR = =i = = = = el —
e — ot = = [— —( = —q
— —=ib— —— — — = - B
= =l —_—(— == == —— == = =
— — f—o —
— ] p— = == = pP= = — =
- —=ib— | - e = [ | y— | —
Pe—1 — = == ==
= ] e ) —] ]=> 4=I: £I b ‘_l — ]
- = —t == —q = = = —( P —( P =]
— — = — — p— =
. : E — = b= — — —( — —] ; —
———— = C —= = <
— ] = =] = = = — = = | — e — — =
—_— ——= =—Jd=——) — == = =< N d = —
== B = = = =P = b :‘
———— — _— —
: ] == == — = p— — p— —
N — = == — — =’ q — —
- o — =— P — = = - P = p—= === —
e o - e — e — — =P = = =<
R N — c i,
— 4 T 1
| / % :
N
LEGEND:
EXISTING MARINA
GD NEW MARINA
Belingham oo SITE IMPROVEMENT PLAN | PRosecr NuveeR SAE s
T en HARBOR ISLAND WEST
o b e i [ coeereo o ORAMNEY. oo
made vaabl  hed pares CITYENGINEER RCE. EXP. DATE | ENGINEER/DESIGNER: DATE: a1t SAN DIEGO, CA
Marina Buider without prior written permission : 31 X
‘Southwest Division from Bellingham Marine PROJECT MANAGER
1205 Business Park Drive Indusries, Inc. UNIFLOAT®, SHEET NO.:
NO. | DATE DESCRIPTION BY | Dion. OA 65620 UNIDECKS ana © Blingham | ACCEPTED BY: : EXISTING & NEW OVERLAY LAYOUT #4
REVISIONS e o ers e arine Indusiries, Inc. CITYENGINEER RCE. EXP. DATE | CHECKED BY: DRAWING:  £ny1 REV. 2-2021




Appendix C
Marine Biological Resources Technical Report




MARINE TAXONOMIC SERVICES, LTD.

Harbor Island West Marina
Marine Biological
Resources Report

Prepared for
Charlie Richmond
ICF International

525 B Street, #1700

San Diego, CA 92101

Prepared by
Robert Mooney, Ph.D.
Marine Taxonomic Services, Ltd.

920 Rancheros Drive, Suite F-1
San Marcos, CA 92069

MTS

I 25, Lta

April 2, 2018 (Revised September 2, 2019)



Contents

INEFOAUCTION ..ttt ettt st b e bt ettt b e bbbt e st e e e ne e bt sheeb e e bt eb b e st et e b e s bt ebeeaeentenee 1
IMELRIOMS ... ettt bbbt b et a e b bbbt eh e ettt bbbt et e a et st be bt bt ebeebe e 1
RESULES. ..ttt ettt a et e ettt e et et e e meea e e e e e e e beeaeeh e eaeen e ea s e s e bt eaeeheeneen s et e eaeebeeeeeneeneeneenes 3
IMAATINE HADTEALS .....eeetiiieiie ettt ettt ettt b e bt et e besetesb e e sbeesaeemeeeateeaeesbeenbeebeenteenaesneeneee 3
UNVEGEIALEA SOft BOTIOM .......oeeveeieeeieeeiee ettt e ette et e e s taeesate e be e esaeesataeasseesataeanseesnsaeanseessseessseesnsaesssessnseennseenn 3
VEGOIALEA SOft BOHOM........ceeeeeeeieeieeeeee ettt ettt e et e st e st e be e b e esseensesaeessee st e st enseenseessaesaanseenseensesnsesnnesnnennes 4
DIOCKS ANA PilES ...ttt bttt et ettt b e bbbttt et be et ebe bt bt entens 6
77777 TSP SS 6
OPCI WALET .....ooeeee e e eee et ete e tte e ette et e e tte e taeesate s taeasseeaasaeasseessseeasseesasaeasseeaasaesrseesnseeanseesaseesnsaeenseeanseennss 6
SCNSIEIVE SPECIES ..envreuverurerirereiesiiestteteeteestesteesseesseesesssesssesseesseesseanseenseasseassassenseensesssesnsesssesseeseenseenseensesssensennsennsen 7
Essential Fish Habitat ASSESSITIEIIT ......cc.evtirtiruiriiriieiieientinte ettt ettt ettt et et st sbe s bt bt et et e b et sbesbesaeeneeneen 7
NMFS Managed Ichthyofauna Present in San Dieg0 BaY...........ccccuoiioeiiieniieniiieieeeesieeeee ettt 8
Habitat Areas of PartiCUlQr CONCEIT ...........cccueeeeueeeeeeeeiiesieeseesteeeteesiteesteesseessseessseessseessseesssesssseesssessssesssseens 10
ANalysis Of Pile DITVING NOISE ......eevieiieiieiiesiiesieetteiesstesteste st e et eteeseeestesstesseensesssesnsesaeesseesseenseensesssesssesssenseensens 11

LD T ol D ] o) B OO OSSPSR 13
REFEIEIICES ...ttt ettt h e bt bbb e a et e et b e bt e bt e st eat et et e b e sae et e ebeebeentens 16

List of Figures and Tables

Figure 1. Aerial image showing location of the Harbor Island West Marina (black polygon) within San Diego Bay.2

Figure 2. The above figure shows the distribution of eelgrass resources within the Harbor Island West eelgrass
SUTVEY AT ..eeureeureeruteenuteerteesteesiteesuteesteessteesateesaseesateeameeesaseesateesbbeeeaeeesateesateesbbeeeaeeesmteesbteesabeesmeeenmteennneens 5

Table 1. PFMC-managed coastal pelagic fish species and pacific coast groundfish species with habitat requirements

FTORN 10 DTSy T 7 USRS 8
Table 2. NMFS thresholds and calculated isopleths to thresholds for Level A harassment of marine mammals for
each of the marine mammal hearing groups. Isopleths are in meters and thresholds are in dB...........ccccocevencninenee. 11

Table 3. NMFS thresholds and calculated isopleths to thresholds for physical injury and behavioral effects in fishes.
Physical injury for all fishes can occur if peak sound levels are above 206 dB or if cumulative sound exposure levels
exceed 187 dB for fish > 2 grams or 183 dB for fish <2 grams. Behavioral modification is assumed to occur for all
fish at above 150 dB RIMIS. ...ttt et et e e st st e bt e bttt e st e s bt e sb e et e et ebeeatesaeeneee 13



Harbor Island West Marina
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Introduction

Marine Taxonomic Services (MTS) was contracted by ICF International to provide a marine
biological survey and essential fish habitat assessment at Harbor Island West Marina in San Diego,
California. MTS has previously completed the survey and analysis of the resources at Harbor
Island West Marina and has prepared a report on the findings. This report updates that effort by
providing additional analyses relative to acoustic effects of pile driving on marine mammals, sea
turtles, and fishes. This report is intended to support the environmental planning associated with
proposed construction activities. As such the results are discussed relative to potential impacts
associated with planned construction activities at the marina.

Harbor Island West Marina is located in the northern portion of San Diego Bay along the
northwestern shore of Harbor Island (Figure 1). The Harbor Island West Marina Renovation
Project (Project) entails demolishing and replacing all existing buildings and structures as well as
replacing landscaping, reconfiguring hardscape, modernizing utilities, modernizing lighting,
renovating the parking lot, adding a public promenade, and improving view corridors. On the
water, the docks will be replaced and slightly reconfigured. The replacement docks will follow
the existing layout except that two-extension dock/headwalks will be consolidated into a single
dock/headwalk. This will reduce the current 11 dock/headwallks to 10 docks/headwalks and will
reduce the over water coverage of the docks from 146,000 square feet to 140,000 square feet.
The number of slips will be reduced from 620 to 603 with adjustments made to the distribution
of slip sizes within the marina.

Methods

MTS staff Robert Mooney performed a side-scan sonar survey of the marina on March 26, 2018.
The side-scan sonar survey was performed to detect and map any eelgrass (Zostera marina)
present, the sonar survey was performed by navigating a small vessel along a series of transects
through the study area. The vessel was fitted with a pole-mounted side-scan sonar operating at
450 kHz. The sonar was set to scan 30 meters on both the port and starboard channels for a total
scanning swath of 60 meters. Survey transects were navigated such that adjacent sonar swaths
overlapped, providing complete bottom coverage within the marina study area.

MTS 1
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Figure 1. Aerial image showing location of the Harbor Island West Marina (black polygon) within San Diego Bay.
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Following the field surveys, the collected side-scan sonar files were geographically registered
using the vessel’s navigation data collected during the survey. The side-scan files were then
compiled to create a contiguous view of the seafloor across the entirety of the study site. The
boundaries of the eelgrass present were then digitized from the compiled data set using ESRI
ArcView software and plotted on a geographically registered image of the project area.

On March 26, 2018, MTS staff Angelica Lopez and Kees Schipper further inspected the survey
area using SCUBA. Each of the habitat types in the marina was surveyed to characterize it and
document the dominant flora and fauna present. Notes were made on the occurrence or
potential for occurrence of sensitive species that could be impacted by the proposed project.

To determine the potential for noise from pile driving to impact sensitive species, an analysis of
potential noise levels was performed. The analysis used the compendium of pile driving noise
data from Buchler et al. (2015) to establish potential noise levels at the source of pile driving. The
potential for generated noise to cause Level A (injury) and Level B (behavioral) Harassment of
marine mammals was then evaluated by calculating isopleths over which noise would attenuate
to thresholds established by NOAA (NMFS 2016a and NMFS 2016b). Isopleth calculations for
Level A Harassment were performed using the NOAA companion spreadsheet for NMFS (2016a);
the isopleths for Level B Harassment were calculated with direct application of the practical
spreading loss model (refer to MTS and ICF 2016). Analysis of potential impacts to fish used the
NOAA developed spreadsheet and associated thresholds for injury and behavioral effects on
fishes!.

Results

Marine Habitats

The natural and man-made habitats surveyed within the study site were unvegetated soft
bottom, vegetated soft bottom, docks and pilings, riprap, and open water. Each is discussed
below.

Unvegetated Soft Bottom

The majority of the marina is loosely consolidated soft bottom, ranging in depth from intertidal
to -17-feet Mean Lower Low Water (MLLW). The intertidal portions are mostly shoreline rip-rap
while the soft bottom habitats start at approximately -1-foot MLLW (low intertidal). Shallow
shoreline areas typically have greater content of fine sands that quickly give way to mud as one
moves to deeper water. Most of the approximately 13.6-hectare survey area is unvegetated soft
bottom. The primary vegetation present was eelgrass growing over approximately 1.5 hectares
and leaving approximately 12.1 hectares of unvegetated soft bottom within the surveyed area.

! https://www.wsdot.wa.gov/NR/rdonlyres/1C4DD9F8.../BA_NMFSpileDrivCalcs.xls
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The most common invertebrates observed were the
tube-dwelling anemone (Pachycerianthus fimbriatus)
and sea pens (Sylatula elongata). Additionally, the mud
showed evidence of numerous burrowing
invertebrates, likely including bivalves, burrowing
anemones, and amphipods. During the 2014 survey
(MTS 2015), a core of mud representative of the
unvegetated soft bottom habitat was collected and
processed through a sieve. Inspection of the
macrofauna retained by the sieve revealed a variety of
infaunal polychaetes and a jackknife clam (Tagelus  Unvegetated soft bottom with invertebrate
californianus).  Additionally, the exotic colonial  burrows.

bryozoan, Zoobotryon verticillatum was found in occasional clumps over soft bottom.

Common motile invertebrates observed on the mud bottom included spiny lobster (Panulirus
interruptus), California aglaja (Navanax inermis), and cloudy bubble snails (Bulla gouldiana). The
observed lobsters were associated with debris items.

Fish species observed over unvegetated soft bottom included numerous round stingrays
(Urobatis halleri). Fleeing flatfish were observed that were difficult to identify but likely included
diamond turbot (Hypsopsetta guttulata) and California halibut (Paralichthys californicus). Barred
sand bass (Paralabrax nebulifer) and spotted sand bass (Paralabrax maculatofaciatus) were also
observed over unvegetated soft bottom.

Vegetated Soft Bottom
Eelgrass occurs in a portion of the un-shaded soft bottom habitat across much of the marina.
Mapping of the side-scan sonar record identified 15,256 square meters of eelgrass patches within
the study site, growing at depths ranging from approximately -1 to -13-feet MLLW (Figure 2).
Eelgrass density varied across the survey area. The average eelgrass density was 59.5 + 44.7
(mean £ 1 sd) leaf shoots per square meter. A total of 155 quadrats (n=155) were sampled to
' determine the leaf shoot density estimate. The eelgrass
was generally observed to be healthy with a minimal
epiphyte load and was not flowering at the time of the
survey. Eelgrass growing in shallow water along shore
was typically shorter (less than 30 centimeters tall)
relative to eelgrass in deeper water that was typically
greater than 40 centimeters in length.

Frequently intermixed with the eelgrass were loose
clumps of a Gracilarioid red alga (Family Gracilariaceae).
Eelgrass with the green alga Ulva lactuca.  Thyjs alga is frequently found in eelgrass beds in southern
California, at times in such abundance as to smother the

eelgrass. The green alga, Ulva lactuca was also occasionally observed intermixed with eelgrass.
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Figure 2. The above figure shows the distribution of eelgrass resources within the Harbor Island West eelgrass survey area.
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Fish observed within the eelgrass included a few round stingrays, barred sand bass, spotted sand
bass, and a Pacific seahorse (Hippocampus ingens).

The most common invertebrate observed within eelgrass was the tube-dwelling anemone. The
soft-bottom associated with eelgrass was generally similar to unvegetated areas with evidence
of numerous burrowing invertebrates, likely including bivalves, burrowing anemones, and
amphipods. Common motile invertebrates observed included the California aglaja and cloudy
bubble snails.

Docks and Piles
A large portion of the study site is covered by floating docks and their associated piles. The upper
reaches of the piles (0 to -6-feet MLLW) were generally colonized by a fouling community
dominated by barnacles (Balanus glandula and Chthamalus sp.), tunicates (Styela clava, Ciona
sp. Botrylloides spp., and others), sponges, oysters (Ostrea lurida), the soft bryozoan Zoobotryon
verticillatum, encrusting bryozoans (Eurystomella sp.), hydroids, and the green algas Ulva
intestinalis, and Ulva lactuca. Sponges were the primary fauna on the piles below -6-ft MLLW.

Fish observed around the piles included giant kelpfish, kelp bass (Paralabrax clathratus), and
barred sand bass. Schools of topsmelt (Atherinops affinis) were observed nearby while inspecting
the docks.

The sides of the dock floats were fouled by similar flora and fauna as the piles. Dominant algal
species were Ulva lactuca, Mazzaella splendens, and the exotic kelp Undaria pinnatifida.

Riprap
The riprap revetment along the marina shoreline supported a limited amount of hard bottom
intertidal marine life. Occasional barnacles, limpets, and the green alga Ulva intestinalis
colonized the riprap. Near the tow of the rip-rap the exotic alga Sargassum muticum occurred at
low density as interspersed individuals. The crevices formed by the rocks likely provide shelter
to small fish, though none were seen during the survey. Spiny lobsters were observed associated
with the rip-rap particularly in areas associated with wharf piles.

Open Water

Schools of topsmelt were observed in the open water around and between the boat docks. It is
likely that other schooling bait fish frequent the open waters of the marina, including slough
anchovy (Anchoa delicatissima) and deepbody anchovy (Anchoa compressa) (Pondella and
Williams 2009). These fish are important prey items for sea birds that can be expected to forage
in the marina, including brown pelicans (Pelecanus occidentalis californicus), double-crested
cormorants (Phalacrocorax auritus), grebes, loons, and terns. While pelicans loons, and terns
were not observed during the survey, double-crested cormorants, and western grebes
(Aechmophorus occidentalis) were observed.

MTS 6
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Sensitive Species

Protected, rare, threatened, or endangered species that may occur within Harbor Island West
Marina include east Pacific green sea turtle (Chelonia mydas) (Federal Threatened), California
least tern (CLT; Sternula antillarum browni) (State Endangered and Federal Endangered),
California brown pelican (California Department of Fish and Wildlife Fully Protected). Mammals
protected under the Marine Mammal Protection Act and likely to occur within the marina include
the harbor seal (Phoca vitulina) and California sea lion (Zalophus californianus californianus).
None of the above species were observed during the survey, though their likelihood of
occurrence is as follows.

Individuals from the green sea turtle population that live in San Diego Bay are typically observed
in south San Diego Bay. They could potentially enter the marina when migrating but such an
occurrence would be a rare event. CLT are seasonally present in San Diego Bay, from April to
September. The marina is located approximately 1.5 miles from each of two nesting site in north
San Diego Bay and it is likely that CLT could forage within the marina during nesting season. Year-
long, baywide avian surveys identified CLT across the water at Spanish Landing in 2006 and 2009
(TDI 2009, 2011). California brown pelicans do not nest in San Diego Bay, but frequently loaf and
forage in marina habitats. During the 2006 and 2009 baywide avian surveys, California brown
pelicans were observed a total of 15 and 14 times, respectively (TDI 2009, 2011). Harbor seals
and California sea lions do not breed in San Diego Bay, but forage there year-round and may
occasionally enter the marina.

Essential Fish Habitat Assessment

The following assessment of Essential Fish Habitat (EFH) for Harbor Island West Marina is
provided in accordance with the 1996 amendments to the Magnuson-Stevens Fishery
Management and Conservation Act (MSA) (Code of Federal Regulations (CFR) Title 50, Chapter
VI, Part 600). The amendments require the delineation of “essential fish habitat” for all managed
species. Federal action agencies which fund, permit, or carry out activities that may adversely
impact EFH are required to consult with the National Marine Fisheries Service (NMFS) regarding
the potential effects of their actions on EFH and respond in writing to the NMFS’s
recommendations.

The MSA defines EFH as “those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity.” For the purpose of interpreting the definition of essential fish
habitat: “waters” include aquatic areas and their associated physical, chemical, and biological
properties that are used by fish and may include aquatic areas historically used by fish where
appropriate; “substrate” includes sediment, hard bottom, structures underlying the waters, and
associated biological communities; “necessary” means the habitat required to support a
sustainable fishery and the managed species' contribution to a healthy ecosystem; and
“spawning, breeding, feeding, or growth to maturity” covers a species' full life cycle. A healthy
ecosystem is defined under the MSA as, “an ecosystem where ecological productive capacity is
maintained, diversity of the flora and fauna is preserved, and the ecosystem retains the ability to
regulate itself”.
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The purpose of this EFH assessment is to comprehensively identify and analyze EFH occurring
within the Harbor Island West Marina, so that federal agencies can best determine whether or
not the proposed Project would adversely affect designated EFH, and identify possible
conservation measures to avoid, minimize, or otherwise offset potential adverse effects to EFH.
The MSA requires consultation for all federal agency actions that may adversely affect EFH. EFH
consultation with NMFS is required by federal agencies undertaking, permitting, or funding
activities that may adversely affect EFH, regardless of its location. Under Section 305(b)(4) of the
MSA, NMFS is required to provide EFH conservation and enhancement recommendations to
federal and state agencies for actions that adversely affect EFH. As such, the following EFH
assessment, which includes an analysis of species managed by the Pacific Fishery Management
Council (PFMC) that are known to utilize EFH within the Project area, and an analysis of potential
HAPCs within the Project area, will provide all of the information necessary for NMFS to conduct
any future EFH consultations for the proposed Project.

NMFS Managed Ichthyofauna Present in San Diego Bay

To adequately address EFH at the project site, fish species managed by the PFMC that are known
to either occur within the Project area, have historically occurred within the Project area, or
depend upon those marine habitats that are known to occur within the Project area, were
identified. This was accomplished through a thorough review of the latest PFMC’s Fishery
Management Plans (PFMC 2019 and 2016), a thorough analysis of the range and habitat
requirements of PFMC managed fish species (McCain 2003, Love et al. 2002, Henderson and
Mooney 2001, and PFMC 2005), running an analysis of the latest EFH mapping GIS software
regularly maintained and updated by NOAA Fisheries (NOAA Fisheries 2019), and by evaluating
fish species identified during the most recent fisheries inventories conducted throughout San
Diego Bay in 2016 (Williams et al. 2016).

In all, 100 species of marine fishes, and one species of marine invertebrate were identified to
contain EFH within Harbor Island West Marina (NOAA Fisheries 2019). Of these species identified,
96 are currently managed under the Pacific Coast Groundfish FMP, and 5 are managed under the
Coastal Pelagic Species FMP (PFMC 2019 and 2016). Thorough analyses of the range and habitat
requirements of each of these species suggests that 57 of the 101 species identified to contain
EFH within Harbor Island West Marina have the greatest likelihood to occur within the Project
area based on species-specific habitat requirements. This subset of marine species that maintain
the strongest affinities for bays and harbors in Southern California are listed below in Table 1.

Table 1. PFMC-managed coastal pelagic fish species and pacific coast groundfish species with habitat
requirements in San Diego Bay.

Common Name Species Name
Coastal Pelagic Species FMP
Jack Mackerel Trachurus symmetricus
Market Squid Loligo opalescens
Northern Anchovy* Engraulis mordax
Pacific Mackerel Scomber japonicas
Pacific Sardine* Sardinops sagax

Pacific Coast Groundfish FMP
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Aurora Rockfish
Bank Rockfish
Blue Rockfish
Boccaccio
Big Skate
Brown Rockfish
Cabezon
Calico Rockfish
California Scorpionfish*
California Skate
Canary Rockfish
Chilipepper Rockfish
Cowcod
Curlfin Sole
Dark Blotched Rockfish
Dover Sole
English Sole
Finescale Codling
Gopher Rockfish
Grass Rockfish
Green-Spotted Rockfish
Honeycomb Rockfish
Kelp Greenling
Kelp Rockfish
Leopard Shark
Lingcod
Longnose Skate
Longspine Thornyhead
Mexican Rockfish
Olive Rockfish*
Pacific Cod
Pacific Ocean Perch
Pacific Sanddab
Pacific Whiting
Petrale Sole
Ratfish
Rex Sole
Rock Sloe
Rougheye Rockfish
Sablefish
Sand Sloe
Sharpchin Rockfish
Shortbelly Rockfish
Shortspine Thornyhead
Soupfin Shark
Spiny Dogfish
Splitnose Rockfish
Starry Flounder
Stripetail Rockfish
Treefish
Widow Rockfish
Yellowtail Rockfish

Sebastes aurora
Sebastes rufus
Sebastes mystinus
Sebastes paucispinis
Raja binoculata
Sebastes auriculatus
Scorpaenichthys marmoratus
Sebastes dallii
Scorpaena guttata
Raja inornate
Sebastes pinniger
Sebastes phillipsi
Sebastes levis
Pleuronichthys decurrens
Sebastes crameri
Microstomus pacificus
Parophrys vetulus
Antimora microlepis
Sebastes carnatus
Sebastes rastrelliger
Sebastes chlorostictus
Sebastes umbrosus
Hexagrammos decagrammus
Sebastes atrovirens
Triakis semifasciata
Ophiodon elongatus
Raja rhina
Sebastes altivelis
Sebastes madonaldi
Sebastes serranoides
Gadus macrocephalus
Sebastes alutus
Citharichthys sordidus
Merluccius productus
Eopsetta jordanni
Hydrolagus colliei
Glyptocephalus zachirus
Lepidopsetta bilineata
Sebastes aleutianus
Anoplopoma fimbria
Psettichthys melanostictus
Sebastes zacentrus
Sebastes jordani
Sebastes alascanus
Galeorhinus zyopterus
Squalus suckleyi
Sebastes diploproa
Platichthys stellatus
Sebastes saxicola
Sebastes serriceps
Sebastes entomelas
Sebastes flavidus

*Indicate species caught during San Diego Bay Fisheries Inventories in 2016 (Williams et al. 2016).
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Habitat Areas of Particular Concern
While 100% of the Project area falls within designated EFH for the two FMPs identified above,
Habitat Areas of Particular Concern (HAPC) are also designated within Harbor Island West
Marina. HAPCs are a discreet subset of EFH (as illustrated below*) that are distinguished by
characteristics including their high ecological value and vulnerability to anthropogenic stressors.

All Waters EFH HAPC

*(Adapted from NMFS 2019)

Areas within designated EFH can also be designated as a HAPC based on one or more of the
following characteristics: 1) The importance of the ecological function provided by the habitat,
2) Its sensitivity to human-induced environmental degradation, 3) The extent of threats posed by
development of the habitat, or 4) The rarity of the habitat type (NMFS 2019). HAPCs are
considered high priority areas for conservation, management, or research because they are rare,
sensitive, stressed by development, or important to ecosystem function (NMFS 2019). The HAPC
designation does not necessarily mean additional protections or restrictions upon an area, but
they help to prioritize and focus conservation efforts (NMFS 2019). Although these habitats are
particularly important for healthy fish populations, other EFH areas that provide suitable habitat
functions are also necessary to support and maintain sustainable fisheries and a healthy
ecosystem (NMFS 2019). Current HAPC types are estuaries, canopy kelp, seagrass, and rocky
reefs.

Seagrass habitat is present in Harbor Island West Marina and is a designated as HAPC by the
National Marine Fisheries Service (PFMC 2016). The seagrass present at the marina is known as
eelgrass (Zostera marina). Mooney and Woodfield (2009) summarized eelgrass functions and
contributions to ecological processes:

Eelgrass plays many important roles in estuarine systems. It clarifies water
through sediment trapping and stabilization (de Boer 2007). It also provides the
benefits of nutrient transformation and water oxygenation (Yarbro and Carlson
2008). Eelgrass serves as a primary producer in detritus-based food webs
(Thresher et al. 1992) and is further directly grazed upon by invertebrates, fish,
and birds (Valentine and Heck 1999), thus contributing to eco-system health at
multiple trophic levels. Additionally, it provides physical structure in the form of
habitat to the community and supports epiphytic plants and animals, which are in
turn grazed upon by other invertebrates, fish, and birds. Eelgrass is also a nursery

10
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area for many commercially and recreationally important finfish and shellfish
(Heck et al. 2003), including both those that are resident within the bays and
estuaries, as well as oceanic species that enter the estuaries to breed or spawn.
Among recreationally important species, sand basses and lobster make use of
eelgrass beds as habitat. Besides providing important habitat for fish, eelgrass and
associated invertebrates provide important food resources, supporting migratory
birds during critical life stages, including migratory periods.

Analysis of Pile Driving Noise

The MMPA of 1972 states that "take" ("to hunt, harass, capture, kill, or collect”) any marine
mammal or attempt to do so is prohibited. In 1994, amendments were made to this act that
defined two levels of harassment, labeled "Level A" and "Level B". For marine mammals, Level A
harassment is defined as, "any act of pursuit, torment, or annoyance which has the potential to
injure..." Level B harassment is defined as the potential to disturb by, "causing disruption of
behavioral patterns, including, but not limited to, migration, breathing, nursing, breeding,
feeding, or sheltering."

According to NMFS, extreme sound levels can cause harassment to marine mammals and other
wildlife species (e.g. fish and sea turtles). The sound level thresholds for Level A harassment for
marine mammals was updated in July 2016 and provides different thresholds based on the
auditory ranges of different types of marine mammals (NMFS 2016a). The thresholds are
provided in Table 2. The thresholds were developed using dual metrics of cumulative sound
exposure level for a 24-hour accumulation period (Lg) and peak sound level (Lyk) for impulsive
sounds (e.g. impact pile driving), and only Lt for non-impulsive sounds (e.g. vibratory pile driving).
The thresholds for Level B harassment are based on older guidelines and are 160 decibels root
mean square (dB RMS) for impulsive noise and 120 dB RMS for unattenuated noise (Table 2). The
RMS accounts for variable sound levels over time and provides a measure of the sound
magnitude. To calculate the RMS, each point over the calculation period is squared, the average
taken, and then the square root of the average is taken. For impact pile driving, RMS is calculated
over the period of the pulse that contains 90% of the acoustical energy (Department of the Navy
2013). Only impulsive sounds due to impact pile driving are analyzed for this Project because
vibratory methods are not proposed.

The analysis of in-water noise used Lpx, RMS, and single-strike sound exposure level values of 185
decibels (dB), 166 dB, and 155 dB, respectively. These values were determined to be the potential
worst-case sound energy levels associated with driving 18-inch concrete piles after review of
Buchler et al. (2015). The project will use jetting with impact driving for final setting of 12-inch,
14-inch, and 18-inch piles. The calculation of isopleths used assumptions of 12 strikes per pile
and installation of 10 piles per day.

Table 2. NMFS thresholds and calculated isopleths to thresholds for Level A harassment of marine mammals for
each of the marine mammal hearing groups. Isopleths are in meters and thresholds are in dB.
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. Low- Mid- High- Phocid Otariid
Hearing Group Frequency Frequency Frequency I S
Pinnipeds Pinnipeds
Cetaceans Cetaceans Cetaceans

Lg Threshold 183 185 155 185 203
PTS Isopleth to

L: Threshold 3.3 0.1 3.9 1.8 0.1
Lk Threshold 219 230 202 218 232
PTS Isopleth to

Lex Threshold 0.0 0.0 0.0 0.0 0.0

Level A Harassment (physical injury) has a low likelihood of occurrence as a result of the Project
given the projected sound pressure levels from pile-driving activities. Anticipated Lpk at the
source of pile driving for this project are estimated up to 185 dB (i.e., with use of an impact
hammer to drive 18-inch piles) (Buchler et al. 2015). This is below Level A thresholds established
by NOAA for low-frequency cetaceans (219 dB), mid-frequency cetaceans (230 dB), high-
frequency cetaceans (202 dB), phocid pinnipeds (218 dB), and otariid pinnipeds (232 dB). Thus,
the potential for Lpk noise levels that would harm marine mammals is negligible.

In addition to Lpk thresholds, recent NOAA guidance (NMFS 2016a) regarding Level A Harassment
of marine mammals includes thresholds for Le. The worst case calculated Lg at source would be
above the threshold for all marine mammals. However, the threshold exceedance would be so
low that the sound levels would attenuate to the thresholds within minimal isopleth distances.
Based on an assumption of 12 strikes per pile for 18-inch concrete piles, the mid-frequency
cetaceans and otariid pinniped isopleths are 0.1 meter from source. Phocid pinnipeds are 1.8
meters from source. The isopleths for low-frequency cetaceans and high-frequency cetaceans
are 3.3 and 3.9 meters from source, respectively. Given such narrow isopleths within which noise
levels can exceed thresholds for cumulative exposure, the potential for noise level impacts, as
measured by Lg, is negligible.

The recent NOAA guidance for noise level impacts on marine mammals addresses only Level A
Harassment (NMFS 2016a). A determination of Level B Harassment (behavioral) relies on
previous guidance established by NOAA (NMFS 2016b). Level B Harassment could occur if marine
mammals are exposed to in-water sound levels greater than 160 dB RMS. Impact driving of 18-
inch concrete piles is anticipated to produce noise levels of 166 dB RMS (Buchler et al. 2015). The
isopleth where sound is attenuated from 166 dB rms to 160 dB rms is 25 meters, based on the
practical spreading loss model (Table 3). However, there are data showing higher noise levels for
driving of smaller (16-inch) piles. Buchler et al. (2015) provide data showing 173 dB RMS at source
for driving of 16-inch concrete piles. The isopleth to attenuate sound from 173 dB RMS to 160 dB
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RMS is 74 meters based on the practical spreading loss model (Table 3). Therefore, there is minor
potential for Level B Harassment of marine mammals and green sea turtles.

Taking a conservative approach, an isopleth of 74 meters would be sufficient to monitor marine
mammals during construction. In-air sound attenuates faster that in-water sound and sound
levels are generally lower in air. Therefore, monitoring marine mammals within 74 meters of
source in air or in water would be sufficient to protect marine mammals. This standard is also
protective of green sea turtles.

Table 3. The below table provides the Level B harassment isopleths as calculated using the anticipated sound
levels from driving piles using NMFS guidance and the practical spreading loss model.

Pile Size / Type Driving Method Level B Influence
Isopleth Distance!

16” Concrete Impact 74 m

18" Concrete Impact 25m

1160 dBrwms used as threshold for Level B harassment.

The results of noise analysis relative to fishes used the same worst-case scenarios and
assumptions as those used for marine mammals. Applying the NOAA thresholds for physical
injury and behavioral modification for fishes, allowed calculation of isopleths within which injury
or behavioral modification may occur. Lpk sound levels are not anticipated to result in physical
injury to fishes given that Lpk levels are anticipated to be lower than the threshold for injury based
on peak sound levels (Table 4). Lt sound exposure levels are also expected to be too low based
on 12 strikes per pile and 10 piles per day to cause physical injury to fishes. RMS levels for
behavioral modification of fish based on the worst-case scenario (166 dB RMS) are above the 150
dB RMS threshold established by NOAA. Calculation of the behavioral modification isopleth using
the practical spreading loss model requires a 117-meter isopleth to reduce RMS levels from 166
to 150 dB. Thus, behavioral modification may occur for all fish occurring within 117 meters of pile
driving (Table 4).

Table 3. NMFS thresholds and calculated isopleths to thresholds for physical injury and behavioral effects in fishes.
Physical injury for all fishes can occur if peak sound levels are above 206 dB or if cumulative sound exposure levels
exceed 187 dB for fish 2 2 grams or 183 dB for fish < 2 grams. Behavioral modification is assumed to occur for all
fish at above 150 dB RMS.

Onset of Physical Injury Behavior
All Fish Fish=2g Fish<2g All Fish
Threshold 206 dB (L) 187 dB (Le) 183 dB (Le) 150 dB (rms)
Isopleth Om Om Om 117 m

Discussion

The biological communities present in Harbor Island West Marina are typical of the inner reaches
of bays and harbors in the region and are not notably diverse, unique, or sensitive. The proposed
changes to the dock layout pose no major biological constraints to marina improvements.
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However, the following are biological and permitting issues to consider for general planning
purposes.

The presence of eelgrass poses the greatest constraint to development activities. Eelgrass
creates a unigue marine habitat that serves many important functions in the bay environment,
and is therefore given special status under the Clean Water Act, 1972 (as amended), Section
404(b)(10). The project has been determined to have impacts to eelgrass anticipated at
approximately 177 square meters (1,905 square feet [MTS 2018]). However, the impact
assessment identified that due to a reduction of 557 square meters (6,000 square feet) of vessel
dock area, the Project would provide additional potential eelgrass habitat. That increased habitat
potential could be used as part of a mitigation strategy to restore eelgrass resources on site. The
increased habitat potential is expected to provide a net gain of 85 square meters (915 square
feet) of eelgrass above that currently present. That means the project will result in eelgrass
growth that will replace the 177 square meters of impact plus an additional 85 square meters.
This represents a 1.48:1 ratio of impacted to expected growth.

To avoid any additional eelgrass restoration commitments, the Project should seek to avoid
impacting eelgrass during construction. Indirect impacts may arise due to disturbance by
construction vessels, pile installation, or increased turbidity. To avoid these impacts, Project
implementation should minimize shading associated with staging of vessels or dock structures.
Construction crews should incorporate techniques that avoid suspension of sediments that could
reduce light penetration or settle on eelgrass directly.

Due to the known presence of eelgrass within the marina, state and federal permits will require
pre- and post-construction eelgrass surveys be performed, whether or not impacts are
anticipated. Surveys and any mitigation must be performed in accordance with the California
Eelgrass Mitigation Policy (CEMP) (NMFS 2014). If impacts cannot be avoided, the permitee will
be required to prepare and implement an Eelgrass Mitigation Plan per the CEMP, which involves
a compensatory restoration of lost eelgrass at a 1.2:1 ratio (or 1:1 for impacts less than 10 square
meters) and a five-year monitoring and reporting program. However, given that the Project will
result in a net production of eelgrass and potential eelgrass habitat, it is possible that NOAA
Fisheries will allow for a 2-year monitoring period prior to assessing impacts. Under that scenario
it is likely that any eelgrass lost due to dock realignment will be offset by new growth.

The eelgrass data presented in this report were collected as part of a broad program to
characterize the marina habitats. As such, it should be used for planning and permitting
purposes; not as a surrogate for a pre-construction eelgrass survey. The project’s pre-
construction eelgrass survey should make use of extensive diver transect data to ensure mapping
accuracy.

Another biological constraint to consider is a potential impact to CLT from turbidity generated by
Project activities such as pile jetting and pile driving. This arises from concerns that elevated
turbidity reduces visibility in the water and could impair foraging terns, which view prey fish from
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above and dive to catch them in surface waters. Most projects with such elements are required
utilize best management practices to mitigate turbidity.

An additional concern raised regionally by resource agencies reviewing proposed projects is the
loss of open water for foraging by CLT and other piscivorous birds. Given that the dock
reconfiguration proposed, this Project will have an overall decrease (4,500 square feet) in over
water cover and therefore should be looked upon as favorable to piscivorous birds.

It is not anticipated that the other sensitive species noted above would be significantly impacted
by the marina improvements or construction activities.

In addition to the potential impacts noted above, the EFH assessment identified designated EFH
habitat for 101 species of marine fish and invertebrates managed under the PFMC Coastal Pelagic
and Pacific Coast Groundfish FMPs within Harbor Island West Marina. Furthermore, both
estuarine and seagrass HAPCs occur within the Project area and could be impacted by potential
project activities. The presence and potential to impact eelgrass, a HAPC was noted above.

With regard to potential impacts to EFH and the coastal pelagic and pacific coast groundfish
species managed under the Coastal Pelagic and Pacific Coast Groundfish FMPs, the coastal
pelagic species that both occur, and have the potential to occur in San Diego Bay, are generally
open water schooling species that would only occasionally be found in a marina environment in
San Diego Bay. Fish species managed under the Pacific Coast Groundfish FMP occur in low
numbers in San Diego Bay and are not likely to be common within the Project area. More
importantly, none of the proposed Project construction activities are expected to negatively alter
the ecological roles and processes currently occurring within the Project area that are
characteristic of designated EFH for coastal pelagic species and pacific coast groundfish. As such,
any potential impacts to the role(s) that waters and substrate within the Project area play for
these species regarding habitat for spawning, breeding, feeding, or growth to maturity, are
expected to be negligible.

With regard to potential impacts to seagrass HAPC within the Project area, any potential impacts
are expected to range from negligible to beneficial. The completed Project will result in the
reduction of overwater coverage by Harbor Island West Marina by 6,000 square feet and will
pose a negligible impact to eelgrass beds already present with the implementation of best
management practices that are protocol for such dock renovation/replacement projects. As such,
the removal of shading and increase eelgrass habitat is only expected to benefit/improve
seagrass HAPC already present within Harbor Island West Marina, with other potential impacts
to seagrass HAPC being negligible, as other ecological roles and processes characteristic of the
HAPC will not be altered by the proposed Project.

The results of acoustic analysis of potential pile driving sounds indicates marine mammals, sea
turtles, and fish will not be harmed due to pile driving generated sounds. The analysis indicates
that there is the potential to cause behavioral modification to marine mammals, green sea
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turtles, and fishes. The behavioral isopleths are generally small (less than 74 meters for marine
mammals and sea turtles, and 117 meters for fishes). These impacts are minimal and can be
mitigated by use of soft-start techniques during pile driving to allow animals to flee the work area
as well as a biological observer to ensure no sensitive species are harmed.
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HARBOR ISLAND WEST MARINA, LANDSIDE IMPROVEMENTS
GEOTECHNICAL INVESTIGATION

EXECUTIVE SUMMARY

Harbor Island was constructed in the early 1960s by hydraulically dredging relatively clean
sands, and then hydraulically pumping and depositing these sands in the current configuration of
Harbor Island. These hydraulically placed sands were placed up to about the mean high tide line,
and mechanically placed fill soils then imported and placed up to the existing ground surface,
with typically about 10 to 12 feet of mechanically placed fills comprising the near-surface soils
of Harbor Island. The near-surface fills, hydraulic fills, and natural bay deposits are in turn
underlain by the Quaternary-age Bay Point Formation, which was generally encountered near
elevation -13 feet MLLW during the earlier Harbor Island West Marina study, and also
encountered at elevation -13.5 feet in Boring B-4 during the current study. In one of the offshore
borings, specifically Boring B-5 adjacent to the revetted marina slope just offshore of the Harbor
Island West pool area, the Bay Point Formation was locally encountered much deeper near
elevation -22 feet, with the recent landside Boring B-1 encountering the Bay Point Formation
near elevation -27.5 feet. As with other areas in the bay, we anticipate that this was a locally
incised drainage channel associated with past flood flows from the San Diego River entering into
the bay, now resulting in this locally deeper deposit of loose bay deposits overlain by loose
hydraulic fills.

Given this depositional environment, the relatively loose hydraulic fills and granular bay deposits
are highly susceptible to liquefaction, with the entirety of Harbor Island at significant risk from
liquefaction and its associated lateral spreading during a severe seismic event.

While the Uniform Building Code and the more recently adopted California Building Code
(CBC) have required consideration of site seismicity and liquefaction potential, becoming
progressively more stringent over time, the 2013 CBC, for the first time, required that potentially
liquefiable sites be assessed and mitigated for soil liquefaction resulting from the Maximum
Considered Earthquake (MCE), which has a probability of exceedance of 2 percent in a 50-year
period, or roughly equivalent to the 2,000-year design event. In contrast, the 2010 CBC required
the assessment and mitigation of liquefaction resulting from a probabilistic seismic hazard having
a 10% probability of exceedance in a 50-year period, or roughly equivalent to a 400-year design
event.

The entirety of Harbor Island has been considered susceptible to liquefaction dating back to the
1970s. However, importantly, the 2013 CBC raised the requirements for mitigation and design
to a significantly more severe design event than that used for all of the other structures on Harbor
Island.

What this means for the current project is that under the code-specified MCE, site liquefaction
and lateral spreading of the margins of the island into the bay must be accounted for in design.
Mitigation of liquefaction and soil strength loss can be accommodated through ground
improvement, typically stone columns or deep soil mixing; through the use of a robust deep
foundation system capable of resisting the seismically induced liquefied lateral loads applied to
the deep foundation system; or a rigid structural mat foundation stiff and strong enough to
accommodate the anticipated MCE design level settlements and lateral movements without
collapse of the structure. All three alternatives are discussed in this report.
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GEOTECHNICAL INVESTIGATION
LANDSIDE IMPROVEMENTS
HARBOR ISLAND WEST MARINA
SAN DIEGO, CALIFORNIA

1 INTRODUCTION, PROJECT DESCRIPTION, AND SCOPE OF WORK
1.1 Introduction

TerraCosta Consulting Group, Inc. (TCG) is pleased to present the following report of our
geotechnical investigation for the proposed landside improvements at the Harbor Island West
Marina located on Harbor Island in San Diego Bay in San Diego, California. This report
includes the results of our geotechnical and geologic studies and our recommendations for
the landside improvements for the marina.

Harbor Island is a man-made island located just south of the northern boundary of San Diego
Bay near the San Diego International Airport (Lindbergh Field). Please refer to the Vicinity
Map (Figure 1) and Site Plan (Figure 2). More specifically, the project site is located at
approximately 32 degrees 43 minutes and 20 seconds north latitude, and 117 degrees 12
minutes and 38 seconds west longitude.

1.2 Project Description

Based on our review of the conceptual design for the marina, we understand that currently
proposed landside improvements for the Harbor Island West Marina include the following:

» Demolition of two existing two-story buildings, an existing one-story building, an
existing restroom facility, a trash enclosure, and existing pavement;

» Minor regrading of the parking lot area, including modifications to egress and exits to
the property;

e Reconstruction of the parking lot, including new landscape islands and possible
permeable pavement areas for site infiltration;

e Construction of new trash enclosures and restrooms;
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e Construction of three two-story buildings with two covered courtyards;
e Renovation of an existing overlook; and

» Construction of a bayfront promenade and other site pedestrian walkways.

Figure 3 illustrates the current conceptual site development plan. It is important to note that
the exact composition of improvements may change during the planning and review process.

1.3 Scope of Work

In order to address the project geologic and geotechnical issues, and to provide input for the
environmental reports required for the project, we performed the following scope of work.

1. Field Investigation - To investigate subsurface soil conditions, we drilled,
logged, and sampled four geotechnical test borings ranging in depth from 12 to
48 feet.

2.  Laboratory Testing - To characterize site soils, we performed laboratory testing
on selected samples obtained from our field investigation.

3. Engineering Analyses - We performed engineering analyses to address the
following issues:

a. The potential for seismically induced liquefaction and lateral spreading;

b. Structural foundation loads imposed by buildings (perimeter wall
footings and column foundations) and ancillary structures, such as
retaining walls, buried utilities, concrete flatwork, and asphalt
pavements;

c. Site preparation and earthwork operations; and

d. Regional and local faulting, seismicity, and geologic hazards, as well as
seismic design parameter requirements.
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4. Report Preparation - We prepared this report to provide our findings and
recommendations.

2 PREVIOUS STUDIES

To assist in our preparation for this project, we reviewed our in-house files and available
literature. We also reviewed the conceptual design package prepared by SPAL Miller Hall
that was submitted to the San Diego Unified Port District for comment. Lastly, we reviewed
the following three studies:

e Carol Liana Forrest’s 1982 Master’s Thesis titled, “The Liquefaction Potential of
Harbor Island.”

e TerraCosta Consulting Group’s December 10, 2012, draft letter-report prepared for
Bellingham Marine Industries, Inc. titled, “Guide Pile and Approach Pier/Gangway,
Foundation Criteria, Harbor Island West Marina, San Diego, California.”

e TerraCosta Consulting Group’s December 11, 2012, draft letter-report prepared for
Bellingham Marine Industries, Inc. titled, “Addendum to Guide Pile Foundation
Criteria, Evaluation of Existing 12-Inch Square Guide Piles, Harbor Island West
Marina, San Diego, California.”

3 FIELD AND LABORATORY INVESTIGATION

3.1 Field Investigation

On December 4, 2014, we performed our field investigation, which included a site
reconnaissance; and drilling, sampling, and logging of four 6-inch-diameter exploratory test
borings ranging from depths of 12 to 48 feet. The approximate locations of our test borings
are shown on the Site Plan / Boring Location Map (Figure 2).

Samples were obtained from the test borings using both a 2-inch O.D. Standard Penetration
Test (SPT) sampler and a 3-inch O.D. “California Sampler.” The samplers were advanced
by driving them into the soil ahead of the auger using a 140-pound hammer falling 30 inches.
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Samples obtained from the borings were sealed in the field to preserve in-situ moisture, and
transported to the laboratory for additional inspection and testing. The drilling operations
were observed, and the borings logged and classified, by a geologist from our firm.

Field logs of the materials encountered in the test borings were prepared based on visual
examination of the materials, and on the action of the drilling and sampling equipment. The
descriptions on the logs are based on our field observations, sample inspection, and
laboratory test results. A Key to Excavation Logs is presented in Appendix A as Figure A-1,
and final logs of the test borings are presented as Figures A-2 through A-5.

3.2  Laboratory Testing

Representative soil samples obtained during our field exploration program were tested in the
laboratory to verify field classifications and to provide data for geotechnical input to the
design of project structures. The results of our laboratory tests are presented in Appendix B.

4 SITE CONDITIONS AND GEOLOGY
4.1  Regional and Geomorphic Setting

The site is located in San Diego Bay at the westerly edge of the approximately 10-mile-wide
terraced coastal plain, which bounds the Peninsular Ranges geomorphic province of
California.

The Peninsular Ranges are a northwest/southeast-oriented complex of tectonically related
blocks separated by generally parallel fault zones (Norris and Webb, 1990).
Geomorphically, this province is known for its long, low mountain ranges separated by deep
alluviated valleys. Geologically, the Peninsular Ranges province extends from the southerly
end of the Los Angeles Basin in the north and to the south through Baja California. The
general tectonic setting is illustrated on the Regional Fault Map (Figure 4).

Offshore from Southern California is an area known as the Continental Borderland. While
this area is not officially designated as a geomorphic province, many of those who study the
area consider it a separate province due to its geomorphic complexity. The Continental
Borderland is composed of elevated blocks and ridges, which form islands and banks
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separated by deep, often enclosed, basins (Legg and Kennedy, 1991). The Continental
Borderland extends from the Santa Barbara Basin to the north, south along the coastline into
Mexico and offshore approximately 160 miles out to the Patton Escarpment.

4.2 Local Geologic Setting

The topography for most of the San Diego coastal metropolitan area consists of uplifted
ancient sea floors and shore platforms that have become the present-day westerly sloping
coastal terraces, which are in turn incised by westerly and southwesterly flowing streams and
rivers (Abbott, 1999).

Over the last million years, the San Diego region has risen at an average rate of about 5.5
inches per 1,000 years (Abbott, 1999). In the last 80,000 years, the rate of uplift has
increased to nearly 12 inches per 1,000 years northwest of the Rose Canyon fault zone, and
approximately 18 inches per 1,000 years southwest of the Rose Canyon fault zone. The Rose
Canyon system has been suggested to have right-slip (lateral) displacement and is believed to
represent a portion of the motion between the North American and Pacific Tectonic Plates.

Conversely, these tectonic forces have also caused down-dropping of the region within San
Diego Bay. Following the Rose Canyon fault zone southerly from downtown San Diego,
tectonic forces spread across three major faults (and quite possibly other faults) that underlie
San Diego Bay. These faults (the Silver Strand, Coronado, and Spanish Bight Faults) are
believed to transfer tectonic forces to the Descanso Fault, which lies offshore of Point Loma
extending southerly into Mexico. Structurally, the right step, which occurs between the Rose
Canyon and the Descanso fault zones, creates a releasing bend that causes the rocks
underlying the bay to be stretched and down-dropped to accommodate the movement caused
by these tectonic forces. Typical movements along the faults that underlie the bay are
observed to experience a significant vertical or normal component to their movement.

From the standpoint of the overall geologic structure, San Diego Bay (located at the
southerly end of the Rose Canyon system) is a down-dropped faulted trough (graben) lying
just west of a stable hinterland-coastal plain. Bedrock to the east of the zone has been
slightly deformed as opposed to that on the west side of this zone, which has experienced
extensive faulting and displacement locally. Faults on the east side of the bay (i.e., La
Nacion-Sweetwater Faults) display down-to-the-west normal displacement, while many of
the unnamed faults on Point Loma display down-to-the-east normal displacement. The
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normal faults that parallel the bay to the east are likely a result of subsidence and compaction
along the margin of the Pliocene-age San Diego Embayment.

4.3  Site Geology

The project site lies within an area of reclaimed estuarine and low-lying tidelands located
south and east of Loma Portal at the north end of San Diego Bay. Historically, prior to the
early 1900s, the San Diego River periodically overflowed its banks and reestablished a new
course southerly into San Diego Bay (Figure 5).

In the early 1900s, the Army Corps of Engineers created a levee system to prevent flooding
and to direct the San Diego River to the west into False Bay (currently Mission Bay). Over
the next decades, the low-lying lands in the general San Diego Bay area were developed into
what is currently the San Diego International Airport, Harbor Island, Shelter Island, and a
few remaining tidelands.

Beginning in 1961, the Harbor Department of San Diego began a major dredging operation
of the bay. Dredged material from this operation was used to create Harbor Island. Most of
the man-placed fills are of hydraulic origin and generally consist of relatively clean sands
placed over relatively granular bay deposits. All of these near-surface overburden soils are
underlain at depth by relatively competent Pleistocene-age marine and non-marine terrace
deposits.

The local surface geology of the site and adjacent areas, as presented on the State of
California’s 30 degree by 60 degree geology map of San Diego (Kennedy and Tang, 2005),
is shown on Figure 6. Previous representations of local geologic conditions, as presented by
Kennedy in 1975, are shown on Figure 7.

4.4 Site Conditions

The Harbor Island West Marina is comprised of eleven floating docks and various landside
improvements, consisting of several buildings and shops and paved parking. The existing
structures include two single-story and two two-story wood-framed structures. The two-story
structures are located immediately adjacent to the north-facing descending bayfront slope.
One single-story structure is located at the western end of the property immediately adjacent
to the north-facing descending bayfront slope; the other single-story building is located south
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of the two two-story buildings. Lastly, the majority of the landward portion of the property is
covered with asphalt pavement.

Elevations across the site range from approximately 12 to 15 feet MLLW. The estimated
ground surface along the top of the north-facing descending bayfront slope of Harbor Island
is near elevation +15 feet MLLW. From the bayfront slope, the site slopes gently downward
and to the south toward Harbor Island Drive, to an approximate elevation of +12 feet
MLLW, where site parking transitions into an ascending slope to the northern limits of
Harbor Island Drive at an approximate elevation of +14 feet MLLW.

45 Subsurface Conditions

Within the landward portion (Harbor Island proper) of the marina, subsurface conditions
encountered by our onshore borings were comprised of both mechanically and hydraulically
placed fill soils underlain by bay deposits, in turn underlain by relatively competent
Pleistocene-age marine and non-marine terrace deposits commonly referred to as the Bay
Point Formation. According to Forrest’s review of several sites on Harbor Island, an average
subsurface soil profile consisted of fill soils that extended from surface grades down to an
elevation of -9 feet, bay deposits that extended to an elevation of -19 feet MLLW, and
Pleistocene-age marine and non-marine terrace deposits that extended to the depths explored.
At the Harbor Island West Marina site, the contact between fill and bay deposits ranged from
-7to -20 feet MLLW, and the contact between the bay deposits and the Pleistocene-age
marine and non-marine deposits ranged between elevations -13.5 feet and -27.5 feet MLLW.

Within the bayward portion of the marina, the subsurface soil conditions encountered by our
offshore borings and vane shear tests typically consist of 6 to 12 inches of near-surface, fine-
grained, colloidal flock exhibiting essentially no shear strength. The bay-floor colloidal flock
is underlain by variable thickness (typically 1- to 2-feet thick) bay deposits consisting of very
loose to medium dense fine sands, and locally very soft to soft silts and clays. Weathered
Bay Point formational terrace deposits were generally encountered below elevation -13 feet
and the less weathered (more competent) Bay Point Formation below -20 feet.

All of the offshore borings drilled for the marina project (see Figure 2), with the exception of
Boring B-5, encountered weathered Bay Point Formation terrace deposits near elevation -13
feet, suggesting a relatively uniform depositional environment. In offshore Boring B-5,
terrace deposits were encountered near elevation -22 feet, which we interpreted to be an older
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incised channel associated with past flows of the San Diego River into San Diego Bay. The
more recent onshore borings also reflect this locally incised channel with Boring B-1
immediately bayward of the offshore Boring B-5 encountering the weathered Bay Point
Formation near elevation -27.5 feet, while the onshore Boring B-4 again encountered
weathered Bay Point Formation soils near elevation -13.5 feet. Thus, it would appear that
under at least the eastern portion of the proposed improvements, a deeper incised alluvial
channel exists, which is now predominantly filled with loose liquefiable soils.

The individual soil units encountered within the project limits are described in more detail
below:

Offshore Recent Bay Deposits: The recent bay deposits consist of a relatively thin layer
of colloidal flock underlain by very loose and soft, gray, very fine- to medium-grained
sands and silt.

Offshore Bay Point Formation: The offshore Bay Point Formation was generally
encountered below -13 feet MLLW. The upper 5 to 10 feet of this soil unit is generally
weathered, becoming more competent below -20 to -25 feet MLLW. The Bay Point
Formation typically consists of old paralic deposits of late to middle Pleistocene age and
is mostly poorly sorted, interfingered, beach estuarine and colluvial deposits comprised
of siltstones and sandstones and occasional clays.

Fill Deposits: Artificial, or man-placed, fill soils encountered within the project area
consist of sands, sands with silt, and silty and clayey sands. These fill soils appeared to
have been mechanically placed to a depth just above the groundwater table, and
hydraulically placed below the groundwater table. The hydraulically placed fill soils
were comprised primarily of sands with fines contents less than 6 percent and contained
relatively abundant shell fragments.  Sample penetration resistances within the
mechanically placed soils range from 6 to 37 blows per foot, and sample penetration
resistances within the hydraulically placed soils range from 2 to 7 blows per foot.

Onshore Bay Deposits: The onshore bay deposits are comprised of gray saturated silty
sands. Sample penetration resistances within the onshore bay deposits ranged from 3 to
21. In addition, these bay deposits have fines contents that range from 10 to 19 percent.
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Onshore Bay Point Formation: The onshore Bay Point Formation was encountered
below -14 feet MLLW in Boring B-4 and -28 feet in Boring B-1. The soils encountered
in our borings are comprised of gray silty sands and mottled red-brown clayey and silty
sands with sample penetration resistances ranging from 21 to 40.

Generalized geologic and geotechnical cross-sections have been prepared to illustrate the
subsurface conditions at the site. These cross-sections are presented as Figures 8 through 11.

4.6 Groundwater

Groundwater levels at the site can be expected to vary in response to tidal fluctuations.
Groundwater highs will likely approach tidal highs in the bay, and groundwater lows may
drop slightly below mean sea level. From a construction standpoint, any excavations
approaching the upper margins of the tidal zone should be expected to experience severe
caving.

5 GEOLOGIC HAZARDS

5.1 Introduction

In general, a project may be exposed to risks associated with various geologic hazards.
Many of those hazards are related to the actions of earthquakes and faulting. In addition to
geologic hazards associated with earthquakes and faulting, other potential geologic hazards
exist that could impact a given project, such as landslides, expansive soils, collapsible soils,
corrosive soils, and high or perched groundwater. A brief description of the various geologic
hazards and their impact on the project site is presented below.

5.2  Faulting and Seismicity
5.2.1 Regional Faulting Seismicity

Movement between the North American and Pacific Plates makes Southern California one of
the more seismically active regions in the United States. Strain, caused by movement
between the North American Plate and the Pacific Plate, is spread across a 150+ mile wide
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zone between the San Andreas fault zone, approximately 100 miles east of San Diego, out to
and beyond the San Clemente fault zone located approximately 50 miles west of San Diego.

Nearing the end of the Miocene, approximately 5.5 million years ago, the boundary between
the North American and Pacific Plates moved eastward to its present-day position in the Gulf
of California (Abbott, 1999). The resultant extension and stretching of the North American
continental crust formed a rift between the two plates, creating the Gulf of California, which
continues opening through the present day. The San Andreas, San Jacinto, Elsinore, Rose
Canyon/Newport-Inglewood, and San Clemente fault zones are just a few of the resultant
strain features (faults) created by this tectonic movement (Figure 4.) Today, there is an
estimated 22 to 24 inches per year of relative plate motion between the North American and
Pacific Plates spread across the faults within this 150+ mile wide zone, of which the Rose
Canyon fault zone is estimated to contribute 0.06 inch/year (£0.02 inch). It is this context
within which the local tectonics of San Diego is situated.

5.2.2 Local Tectonics

Of the major active fault systems in Southern California, the Rose Canyon/Newport-
Inglewood fault zone has impacted the local San Diego region the most. In addition, the La
Nacion fault zone to the east of the project and the Descanso Fault offshore to the west have
contributed to the local tectonic state of the project site. Together with other offshore fault
zones, these faults have contributed to the formation of San Diego Bay. South of La Jolla,
the Rose Canyon fault zone changes its orientation from a northwest/southeast trend to a
more north/south trend, creating a left bend in the fault zone. This left bend locally creates a
locking mechanism within the predominantly right lateral Rose Canyon fault zone. The
compressional forces within this zone have caused folding, uplift, and tilting of the overlying
sedimentary rocks, thus creating Mount Soledad and the down-dropped Mission Bay area.
To the south in San Diego Bay, the Rose Canyon fault zone separates into a “horsetail splay,”
spreading movement across the Silver Strand, Coronado, and Spanish Bight Faults (as well
as several smaller faults) as it trends offshore toward the Descanso Fault. The Descanso
Fault lies offshore from Point Loma, where it extends southerly toward the Agua Blanca fault
zone in northern Baja (Legg and Kennedy, 1991). This right step, between the Descanso and
Rose Canyon fault zones, creates a releasing bend, causing the rocks to be stretched and
down-dropped. In response, the rocks have not deformed elastically, but instead have
responded with brittle fault failure (Abbott, 1999). The easterly boundary of this releasing
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bend is formed by the La Nacion fault zone, which generally consists of normal faults that
down-drop to the west.

5.2.3 Local Faults

The Harbor Island West Marina project is located along the northerly margin of San Diego
Bay and west of the active Rose Canyon fault zone. As described above, when the Rose
Canyon fault zone is followed southerly, it appears to terminate in San Diego Bay. From
there, the fault movement appears to be transferred to the northerly trending Silver Strand,
Coronado, and Spanish Bight Faults that continue offshore toward the Descanso Fault.
Based on our review of the State of California Earthquake Fault Zone Map for the Point
Loma Quadrangle, the earthquake fault zone boundary for the Spanish Bight Fault (the
closest active fault to the Harbor Island West project site) is located approximately 1.8
kilometers to the east/southeast (Figure 12).

5.2.4 Historical Seismicity

The historical seismicity of the site can be illustrated from searches of both the California
Geological Survey (CGS) database of historical earthquakes and the earthquake database
contained in the computer program EQSEARCH. The CGS database contains historical
earthquake events from 1800 to 1999 above a minimum magnitude of 5.5, and permits
searches for historical earthquakes within a 31 mile radius of the subject site. The database
within EQSEARCH contains historical earthquake events between 1800 and 2010 for
earthquake magnitudes above 4 for a user-defined search radius (typically on the order of 100
miles from the site). In addition, EQSEARCH permits an estimation of peak ground
acceleration (PGA) using common attenuation relationships to help characterize the relative
importance that a given historical event may have at a site. For our purposes, we employed a
search radius of 100 miles and used Boore, et al., 1997 attenuation relationships for a
NEHRP Soil Type D (Vs30m of approximately 820 ft/s).

From our search of the CGS database, four historical earthquakes were identified:

e« May 25, 1803, event located at latitude 32.8 degrees north and longitude 117.1
degrees west. This earthquake had a reported magnitude of 5.5 and was located
approximately 13.5 kilometers from the site;
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e May 27, 1862, event located at latitude 32.55 degrees north and longitude 117.15
degrees west. This earthquake had a reported magnitude of 6.2 and was located
approximately 20 kilometers from the site;

e June 25, 1863, event located at latitude 32.4 degrees north and longitude 117.1
degrees west. This earthquake had a reported magnitude of 5.8 and was located
approximately 37.3 kilometers from the site; and

e October 23, 1984, event located at latitude 32.8 degrees north and longitude 116.8
degrees west. This earthquake had a reported magnitude of 6.1 and was located
approximately 39.4 kilometers from the site.

The results of the EQSEARCH are presented in Appendix C. In general, results of the search
are similar to the California Geological Society. However, several of the reported distances
of the faults to the site depend on the database searched. The EQSEARCH database reports
the May 27, 1862, earthquake occurring closer to the site than the California Geological
Society database. This results in a higher estimation of PGA. This is especially true with the
event that corresponds to a PGA of 0.38g, which, according to the CGS database, is located
approximately 20 kilometers from the site versus the 2.6 kilometers in the EQSEARCH
database. Regardless of distance measures, the site has likely experienced historic ground
accelerations greater than 0.1g within its lifetime.

5.3  Geologic Hazards Associated with Earthquakes
5.3.1 General

Geologic hazards generally associated with earthquakes include ground rupture, ground
shaking, tsunamis, seiches, seismic-induced flooding, liquefaction, seismic-induced ground
settlement, and seismic-induced slope instability. With respect to these hazards, we have the
following comments.

5.3.2 Ground Rupture

Our review of the CGS Earthquake Fault Zone Map for the Point Loma Quadrangle (see
Figure 12), the Fault Activity Map of California and Adjacent Areas, Bulletin 200 (see
Figure 7), and the Geologic Map of the San Diego 30-Minute by 60-Minute Quadrangle (see
Figure 6) did not indicate that any active faults trend toward or traverse the site. The nearest
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active fault is the Spanish Bight segment of the Rose Canyon Fault, located approximately
1.8 kilometers to the east of the site (see Figure 12). Thus, based on our review of these
maps, it is our opinion that ground rupture due to faulting is not a hazard for this project.

5.3.3 Ground Shaking

As the proposed project is located in an earthquake-prone area, we consider the risk
associated with ground shaking at this site to be very high. As such, the project
improvements will be required to satisfy, at a minimum, the prescribed California Building
Code (CBC) requirements (see Sections 1613 and 1803.5.8 of the CBC).

Code requirements for ground shaking focus on two issues, with the most common issue
pertaining to the imparting of inertial forces into buildings and structures. For this issue,
ground shaking is oftentimes characterized in terms of a design response spectrum. The
second issue (of equal significance) is the stability of the ground during ground shaking. For
this second issue, analyses pertaining to slope instability, liquefaction, lateral spreading, and
seismic-induced ground settlement are commonly performed.

In past building codes, the design earthquake considered for both assessing ground stability
and building design was based upon the same level of earthquake. However, the 2013
Building Code considers different design earthquakes for different analyses. For example,
when assessing liquefaction and soil strength loss, CBC Section 1803.5.12 states that the
evaluation to be carried out using site peak ground acceleration, earthquake magnitude, and
source characteristics consistent with the maximum considered earthquake (MCE). This is
roughly equivalent to the 2,000 year design event. For the assessment of building effects due
to earthquake loading, is to be generally assessed using a response spectra based on the
design level earthquake, which is taken as two-thirds of the response spectra ordinates based
on a response spectra corresponding to the MCE, or roughly equivalent to the 400-year
design event.

Design parameters for the assessment of ground shaking are discussed and presented in
Section 7.5 of this report.
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5.3.4 Tsunamis and Seiches

Tsunamis and seiches are considered likely hazards at this project site. A review of the State
of California Tsunami Inundation Map for Emergency Planning (2009) indicates that the site
will be affected by tsunamis caused by both local and distant sources (Figure 13).

In addition, recent tsunamis generated by distant sources (the 2010 Chilean earthquake and
the 2011 Honshu, Japan, earthquake) caused damage within San Diego Bay as a result of
rapid changes in water surface elevations as the tsunami waves passed into and out of the
bay.

5.3.5 Liquefaction

Three key ingredients are required for liquefaction to occur: liquefaction-susceptible soils,
sufficiently high groundwater, and strong shaking. Liquefaction is the phenomena associated
with ground shaking that results in the increase of pore pressures within the soil. As the pore
pressure increases, the shear strength of the soil is reduced. If the pore pressure is
sufficiently increased, the soil takes on a “liquid like” behavior. Consequences commonly
associated with soil liquefaction include ground settlements, surface manifestations (sand
boils), loss of strength, and possible lateral ground movement typically referred to as lateral
spreading, ground oscillations and lurching, and possible ground failure.

Soils susceptible to liquefaction generally consist of loose to medium dense sands and non-
plastic silt deposits below the groundwater table. The soil deposits underlying the site are
comprised of loose to medium dense fills, including hydraulically placed fills comprised of
sands with varying amounts of silts, bay deposits, and Quaternary-age deposits, all of which
exist below the water table.

In general, the results of our liquefaction assessment for the MCE event indicates that the fill
soils below the groundwater table and bay deposits are liquefiable, whereas the denser and
more clayey weathered strata of the terrace deposits and Bay Point Formation soils are not
liquefiable.

As described above, potential liquefaction impacts associated with the MCE event include
seismic-induced ground settlement, ground lurching, surface manifestations such as sand
boils and surface cracking, and lateral spreading. Liquefaction-induced vertical ground
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displacements are estimated to be on average approximately 9 inches and expected to range
from 4 to 18 inches.

In addition, liquefaction of the saturated fill soils and bay deposits results in a reduction in
soil strengths, such that the stability of the bayfront descending slope and areas adjacent to
the top of the slope will likely fail due to the reduced soil strengths. A more detailed
discussion of the liquefaction-induced slope failure is presented in Section 5.3.7.

5.3.6 Lateral Spreading and Flow Failure

Lateral spreading is a phenomenon related to liquefaction that is characterized by
accumulated incremental lateral or horizontal displacements that occur during earthquake
shaking. During liquefaction, the strength of the soil decreases to a residual undrained shear
strength primarily due to the increase in pore pressures in the soil. The residual undrained
strength is oftentimes related to the Standard Penetration Test resistance of the soil, and is
generally expressed as either an undrained strength or the ratio of undrained strength to initial
effective overburden pressure prior to liquefaction. Lateral spreading is oftentimes
distinguished from flow failures on the basis of a comparison of the shear stress acting on the
soil during static conditions to the cyclic-induced shear stress on the soils generated during
an earthquake.

When the static-induced shear stress exceeds the residual undrained strength of the liquefied
soil, flow of the soil mass occurs and the phenomenon is commonly referred to as flow
failure. However, when the static shear stress is less than the shear strength of the liquefied
soil, ground failure is related to the phenomenon known as cyclic mobility, which results
from the development of incremental deformations that are driven by both cyclic and static
shear stresses. The magnitude of lateral spreading displacements is related to the number and
magnitude of stress impulses that exceed the soil strength. The magnitude of lateral
movement varies between negligible and significant. These types of deformations are
commonly referred to as lateral spreading and can occur on very gentle to virtually flat
ground near or adjacent to a free face.

Estimating lateral displacements due to lateral spreading is an imprecise exercise and
estimates vary widely. For this site and for the code-specified earthquake scenarios, we
estimate that lateral displacements will be on the order of 6 to 22 feet near the top of the
bayfront descending slope. In addition, lateral displacements are expected to extend
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landward from the bayfront slope in a diminishing manner. Given that Harbor Island is
approximately 320-feet wide at the location of the Harbor Island West Marina, one would
anticipate that lateral spreading effects will affect the majority of Harbor Island, with ground
cracking associated with differential lateral displacements occurring across Harbor Island.

5.3.7 Seismic-Induced Slope Instability

For this project, there is one primary slope of interest; that being, the bayfront descending
slope located along the northern shore of Harbor Island. This slope is a composite slope with
inclinations varying from the 1.5:1 to 10:1 (horizontal to vertical). Beginning at the top of
the slope near elevation +15 feet MLLW, the slope descends at an inclination of
approximately 1.5:1, down to elevation +2 feet MLLW, where the inclination flattens to 3:1
as the slope continues to descend to elevation -2 feet MLLW, where the inclination flattens to
10:1 as the slope continues to descend to elevation -10 feet MLLW.

The slope, which is comprised of fill soils, is underlain by both bay deposits and the Bay
Point Formation. From approximate elevation +3 feet to elevation -13 feet (locally -22 feet),
the slope is comprised and underlain by liquefiable fill and bay deposit soils, which are
anticipated to lose significant strength as the result of liquefaction. Consequently, this slope
is prone to seismic instability (both lateral spreading and slope failure).

As discussed above, the effects of lateral spreading are anticipated to extend landward
several hundred feet from the top of the slope. In addition, the underlying foundation soils
supporting the slope are expected to fail in a bearing capacity manner. This bearing capacity-
like failure is estimated to extend approximately 140 feet landward from the top of the slope
where the computed seismic factor of safety against failure is approximately 1. It is
important to note that the estimated width of Harbor Island near the Harbor Island West
Marina is on the order of 320 feet. As such, the potential seismic-induced ground failure
extends practically to the middle of Harbor Island. Assuming that the other half of Harbor
Island is similar to the half where Harbor Island West Marina is located, the implication is
that under the 2,000 year design event, the majority of Harbor Island will experience
significant ground damage during the code-specified earthquake event.

Given that a significant portion of the site is expected to experience ground displacement, the
CBC requires that areas of the site where buildings are proposed will need to be remediated
in order to preclude, or at least mitigate, the effects of liquefaction. As such, during the
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code-specified seismic event for liquefaction, the bayfront descending slope and the area
adjacent to the slope (not having been remediated) will still be susceptible to seismic-induced
movements. These movements are a function of the strength of the slope soils. For the
condition where the soils do not liquefy, we estimate that the slope and the area adjacent to
the top of the slope could be displaced by upwards of 4 inches during the MCE level seismic
event. Such displacements can be reduced to less than 1 inch, provided the soils in question
have been sufficiently strengthened.

5.4 Landslides

A review of Bulletin 200 and the geology map of the Point Loma Quadrangle (Figure 7), as
well as review of reports by others, indicates that no landslides are mapped on or adjacent to
the site. As such, it is our opinion that the risk associated with landslides at the site is
negligible.

55  Slope Stability

As described above in Section 5.3.7, the primary slope of interest for this project is the
bayfront descending slope located along the northern shore of Harbor Island. This slope is a
composite slope with inclinations that vary from 1.5:1 to 10:1 (horizontal to vertical).

From our analyses, the static factor of safety against failure of this slope varies with distance
from the top of the slope. The slope has a minimum computed factor of safety just greater
than 1 for failure surfaces intersecting the ground surface approximately 11 feet from the top
of slope. The factor of safety increases to the code-required minimum of 1.5 at a distance of
20 feet from the top of the slope face.

56  Collapsible Soils

No collapsible soils were reported in the literature reviewed or encountered during our site
investigation. As such, it is our opinion that the potential for collapsible soils is low.
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5.7  Expansive Soils

Our test borings did not encounter any expansive soils within the proposed grading depths.
As such, it is our opinion that the potential for soil movement (swell-shrink) related damage
to the development from on-site soils is low to negligible.

5.8 Corrosive Soils

In general, marine environments are very corrosive by nature. Soils (and conditions) should
be considered moderately to severely corrosive.

59 Groundwater

Groundwater was encountered in the onshore borings at a depth of approximately 12 feet
(elevation +4 feet MLLW) at the time of our investigation. The depth to groundwater is
directly related to the level of water within the bay and, as such, is expected to vary with
tides. As such, any given groundwater elevation is expected to be transitory and to oscillate
between an upper and lower bound. Discounting perching horizons and contributions from
rainfall and irrigation, we estimate that the groundwater table elevation will vary between a
maximum groundwater table elevation corresponding to the Highest Observed Water Level
(HOWL), highest recorded tide elevation record in the bay at +8.14 feet MLLW, and a
minimum groundwater table elevation corresponding to the lowest tide at -2.2 feet MLLW
for current sea level conditions. However, over time, this highest groundwater elevation is
likely to rise given sea level rise. Sea level rise has been estimated at 0.25 to 2.2 feet over
the next 50 years (IPCC, 2007). If one assumes that the maximum sea level rise is 2.25 feet,
the groundwater table elevation is anticipated to fluctuate between -2.2 feet and about 10.3
feet MLLW.

6 DISCUSSION
6.1  Site Development

The proposed project consists of the demolition of existing site improvements, including
parking, landscaping, and several existing structures, and the construction of proposed
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improvements, which includes minor adjustments to site grades, new pavement, new
landscaping, and new buildings.

Constraints to the proposed project include stability of the existing bayfront descending
slope, stability of foundation soils under code-specified earthquake conditions, and
foundation capacity of on-site soils.

Of the constraints for the proposed project, the key issue or concern is the anticipated
performance of site soils during the code-specified earthquake event. As stated in Section
5.3 of this report, the proposed development is located on soils that are susceptible to
liquefaction, lateral spreading, and seismic-induced slope instability, which under the design
event are anticipated to result in ground failure, excessive ground settlement, and lateral
ground displacements during the code-specified earthquake event. Also, as mentioned in
Section 5.3, given that the width of Harbor Island near the Harbor Island West Marina is on
the order of 320 feet, the extent of seismic-induced ground instability, including ground
failure, ground cracking, sand boils, ground settlement and lateral displacements, is
anticipated to affect the majority, if not all, of Harbor Island. As such, mitigation of the
seismic-induced impacts for new structures is required given current code requirements.

Given the technologies and methods of construction available within the area and the
industry, it is our opinion that all the geologic hazards for this project can be mitigated to a
level that would permit new development within code requirements.

6.2  Site Remediation and Mitigation

There are two general areas of the site that require remediation and mitigation: the static
stability of the existing bayfront slope and ground failure issues associated code-specified
earthquake events.

6.2.1 Mitigation of Static Slope Stability of Bayfront Slope

Our analyses indicate that areas adjacent to the top of the existing bayfront descending slope
have computed factors of safety against slope failure less than the common industry standard
of 1.5. Our analyses show that the area from the top of the slope to 20 feet beyond the top of
the slope has a computed factor of safety less than 1.5 and greater than 1. As such, locating
new structure a distance greater than 20 feet will mitigate concerns of placing new
structures near slopes of marginal safety.
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6.2.2 Mitigation of Seismic-Induced Site Hazards

According to Sections 1803.5.11 and 1803.5.12 of the 2013 Edition of the CBC, structures
need to consider the potential for liquefaction and lateral spreading and their impact on the
proposed development. As part of this assessment, mitigation measures pertaining to the
potential seismic impacts are to be considered as part of the design process for the structures.
Such mitigation measures typically include ground stabilization, appropriate foundation
systems, and/or other structural systems that can accommodate the anticipated displacements
and forces. As we understand the code requirements, the primary focus of seismic mitigation
IS to mitigate and address life and safety concerns more so than maintaining building
performance. As such, it is our opinion that a mitigation measure that prevents building
collapse but does not prohibit building damage satisfies code requirements.

It is important to note that, in general, all existing structures and buildings on Harbor Island
are at risk to significant impacts associated with ground failure and vertical and lateral soil
movements. As such, existing structures will likely be significantly damaged during the
code-specified earthquake scenario and, depending upon the foundation system of a given
structure, may also experience structural collapse.

That said, it is our understanding that code requirements for mitigation pertain to protecting
the life and safety of occupants in the proposed new structures. As such, the selection of the
type and extent of mitigation depends on a variety of factors, which includes prevention of
structural collapse, protecting the life and safety of occupants, desired condition and end-use
of the structure after the occurrence of the code-specified earthquake, cost of mitigation, and
cost of repair.

As outlined in the CBC, mitigation measures may include prevention of liquefaction and
lateral spreading by improving the ground, selecting foundation systems that can
accommodate the anticipated seismically induced ground movements and forces, or a
combination of measures that includes some amount of ground stabilization in conjunction
with a compatible foundation system.
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Oftentimes, the first mitigation strategy considered is remediating site soils to preclude site
liquefaction, lateral spreading, and seismically induced slope instability and ground failure.
To this end, mitigation methods employed for ground modification and stabilization include
the following:

e Soil compaction;

e Deep dynamic compaction;

» Vibro-compaction and vibro-replacement with stone columns;
e Compaction grouting;

e Deep soil mixing;

e Jet grouting; and/or

e Chemical grouting.

Brief descriptions of the ground improvement methods and their advantages and
disadvantages are presented in Table 1.

In addition to mitigating the liquefaction and lateral spreading impacts by using ground
improvements, the selection and design of the foundation system for the structure or
improvement may be a viable alternative. Table 2 summarizes several foundation systems
that might be appropriate, pending their ability to accommodate the anticipated liquefaction
and lateral spreading-induced ground movements without structural collapse.

The selection of an appropriate strategy for mitigating liquefaction and lateral spreading
impacts is oftentimes an iterative process where several alternatives are considered, with the
more cost-effective solution selected. These cost-benefit analyses typically consider ground
improvement costs, building construction costs, and repair costs. However, given the site
soils and anticipated site performance, it is our opinion that, of the potential options available
for consideration, the alternatives presented in Table 3 are likely the most feasible. Lastly, to
help facilitate this process, we have provided preliminary design criteria for the alternatives
presented in Table 3. These criteria are presented in Section 7 of this report.
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7

7.1

RECOMMENDATIONS

Site Preparation

Site preparation for this project is anticipated to consist of:

Minor regrading and placement of limited amounts of new fill soils;

Remediation of ground instability associated with liquefaction, lateral spreading, and
seismically induced instability within and adjacent to new building areas by either
ground improvement, the use of deep foundations with grade beams and structural
floors, or the use of mat foundations;

Preparation of subgrade soils for other structures and facilities, pavement, and
flatwork; and

Utility installation and trench backfilling.

Recommendations for site preparation and earthwork operations are presented below.
Recommendations for ground improvement alternatives are presented in Section 7.2.
Recommendations for deep foundations with grade beams and structural floors are presented
in Section 7.3. Recommendations for mat foundations are presented in Section 7.4.

7.1.1 Site Preparation and Earthwork Operations

7.1.1.1 Site Preparation Beneath Sidewalks, Flatwork, and Buildings

We recommend that, where improvements consisting of sidewalks, flatwork,
pavements, and buildings are to be placed, the site be excavated to a minimum depth
of 1 foot below existing grade or finish grade, whichever is deeper, and then scarified
to a minimum depth of 8 inches, watered, and properly recompacted to a minimum of
95 percent relative compaction, in accordance with ASTM D 1557. Any loose zones
encountered during compaction of the final subgrade should be overexcavated and
properly recompacted to 95 percent in order to provide the recommended subgrade
density.
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7.1.1.2 Site Preparation for Remaining Areas

We recommend that, as a minimum, the existing ground surface or finish grade,
whichever is deeper, be scarified to a depth of 8 inches, moistened as needed, and
recompacted to a relative compaction of 92 percent.

7.1.1.3 Site Preparation and Remediation Within Ground Improvement Areas

The near-surface soils in the area of ground improvement will be highly disturbed
during installation. As such, within the areas of ground improvement, we recommend
that the site be excavated to a depth of 4 feet (1 foot below the top of treatment). The
contractor is to then place a minimum of 18 inches of 1/2-inch crushed rock or gravel.
The crushed rock or gravel shall comply with Section 200-1.2 - Crushed Rock and
Rock Dust of the Standard Specifications for Public Works Construction. A non-
woven filter fabric shall be placed on top of the 18-inch crushed rock layer. The non-
woven filter fabric shall be Mirafi N-140 or equivalent. The contractor shall then
place fill materials and recompact the soil to finish grade to a relative compaction of
95 percent.

7.1.1.4 General Site Preparation and Earthwork

Where new fill is to be placed in areas underlying buildings or structures, we
recommend that new fill be compacted to 95 percent relative compaction. For areas
not underlying buildings, sidewalks, flatwork, and pavements, we recommend placing
new fill at a minimum relative compaction of 92 percent.

All fill should be placed at a moisture content between optimum moisture, as
determined by the latest approved version of ASTM D 1557, and 2 percent above
optimum.

For utility trench backfill, we recommend that the soils within the pipe zone be
compacted to the minimum specified relative compaction per the utility designer.
Soils used as backfill above the pipe zone shall be compacted to a minimum relative
compaction of 92 percent.
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We recommend that the existing hydraulic fill sands be compacted by a combination
of vibration using a vibratory roller, compactor, and/or heavy track equipment.

Except for as noted above, all site preparation and grading should be performed under
the observation of the geotechnical engineer and in accordance with Section 300,
“Earthwork,” of the Standard Specifications for Public Works Construction.

7.2  Ground Improvement Implementation

As discussed above, Sections 1803.5.11 and 1803.5.12 of the 2013 Edition of the CBC
require that effects associated with liquefaction , lateral spreading, and seismically induced
slope and ground instability be mitigated. This mitigation may be achieved by ground
improvements, foundation design, or a combination of both. As the project is still in the
planning stages, the selection of the most viable mitigation strategy will require an
alternatives evaluation of potentially viable methods. As such, preliminary design guidelines
and criteria for two ground improvement methods are presented below. Final design
recommendations can be provided once a mitigation strategy has been selected.

As discussed in Section 6.2 of this report, it is our opinion that the two most likely candidates
for ground improvement are stone columns installed by vibro-replacement with wick drains
and deep-soil-mixing. Preliminary recommendations for use in the evaluation of these two
options are presented below.

7.2.1 Ground Modification via Wick Drains and Stone Columns Installed by Vibro-
Replacement

1.  We recommend that the wick drain and stone column system be designed by a
design-build contracting team.

2. We recommend that the ground improvements consist of vibro-replaced stone
columns installed within the limits of the proposed building footprint, and that
the area of treatment extend horizontally a minimum distance of 30 feet from
the edge of the building footprint. It is important to note that site improvements
and facilities located outside of the ground improvement treatment area will be
subjected to significant seismically induced ground movements, as described in
previous sections of this report.
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3. We recommend that the stone column improvements extend vertically from 3
feet below grade to an elevation corresponding to 5 feet below the contact of the
Bay Point Formation. For preliminary planning purposes, the elevation of the
Bay Point Formation contact may be taken as elevation -30 feet.

4. In addition, we recommend that liquefiable soils be improved to a condition
such that the post-treated soils have a minimum normalized clean sand CPT tip
resistance of 190. The normalized clean sand CPT tip resistance is to be
computed using methods outlined by Robertson and Wride (1998). We
anticipate that this will require a replacement area ratio ranging from 10 to 20
percent. Our estimates suggest a replacement area ratio of 15 percent. We
anticipate that this would require the placement of stone columns on a 7- to 8-
foot grid.

5. As the silt content of the bay deposits is significant and likely resistant to
densification, wick drains may be required in conjunction with the stone
column. The design of the wick drain system should mitigate liquefaction
within the underlying bay deposits.

6. The near-surface soils in the area of ground improvement will be highly
disturbed during installation. As such, within the areas of ground improvement,
we recommend that the site be excavated to a depth of 4 feet below grade (1
foot below the top of treatment). The contractor shall then place a minimum of
18 inches of 1/2-inch crushed rock or gravel. The crushed rock or gravel shall
comply with Section 200-1.2 - Crushed Rock and Rock Dust of the Standard
Specifications for Public Works Construction (“Greenbook”). A non-woven
filter fabric shall be placed on top of the 18-inch crushed rock layer. The non-
woven filter fabric shall be Mirafi N-140 or equivalent. The contractor shall
then recompact the soil to finish grade to a relative compaction of 95 percent in
accordance with ASTM Test Designation D 1557.

7. As the buildings will likely be located near the bayfront, the treated ground will
be subjected to lateral loading associated with the seismically induced ground
movements discussed in Section 5.3 of this report. As such, the ground
improved area will act as a buttress to non-treated soils located inland from the
bayfront edge. Thus, the area of treatment may need to be enlarged and
modified in order that the treated soils remain stable, with limited lateral
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10.

movements due to soil loads imposed on the treated area due to the behavior of
the non-treated areas. As such, the treated area needs to be designed to
accommodate the following two lateral load design cases:

a. Case 1 assumes a passive pressure loading of the upper soils equal to
480 pcf. The soils generating the passive loading are to be taken from
the ground surface to an elevation equal to +3 feet MLLW. Below
elevation +3 feet MLLW, the soils are assumed to be liquefied with a
lateral pressure equal to 120 pcf. The zone of liquefied soils is to extend
to a minimum elevation of -30 feet MLLW. Below elevation -30 feet
MLLW, an active soil pressure of 20 pcf is to be assumed.

b. Case 2 assumes a lateral soil loading of 120 pcf acting against the soil-
cement buttress from the ground surface to a minimum elevation of
-30 feet. Below elevation -20 feet MLLW, an active soil pressure of
20 pcf is to be assumed. In addition, an equivalent hydro-dynamic
loading of the liquefied soil is to be applied. This loading can be
estimated by Westergaard’s equation using an equivalent fluid unit
weight of 120 pcf.

A base seismic coefficient of 0.53 is to be used in the design. This value may
be modified depending upon the allowable displacement assumed for the
design.

A sliding coefficient of 0.6 may be assumed along the bottom of the sliding
mass. For passive pressures within the Bay Point Formation, we recommend an
unfactored passive pressure of 160 pcf.

Lastly, as the buildings will likely be located near the descending bayfront
slope, the ground improved areas for the buildings will need to be designed in
order to maintain global stability near the bayfront slope. As such, the treated
area is to be designed such that seismically induced displacements associated
with ground instability, including global slope stability near the descending
bayfront slope, are less than 0.5 inch. For design purposes, the horizontal
seismic coefficient is to be taken as 0.53.
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7.2.2  Ground Modification via Deep Soil Mixing

We recommend that, as a minimum, the deep soil mixing treatment area should
include the limits of building footprints, and a minimum distance of 25 feet
beyond the building footprints. The actual limits, including embedment, will
depend on global stability requirements for overturning and sliding of the
treated area. It is important to note that site improvements and facilities located
outside of the ground improvement treatment area will be subjected to
significant seismically induced ground movements, as described in previous
sections of this report.

We recommend that the area of treatment be designed by a design-build
contracting team.

The soils within the treatment area can either be fully-mixed and augmented by
the creation of soil-cement soils generated by the deep-soil-mixing process, or
may be partially augmented by the creation of interlocking soil-cement-mixed-
columns. The interlocking soil-cement-mixed column cells shall be designed to
maintain structural integrity and limited lateral displacements associated with
anticipated seismically induced loads. In addition, if the interconnected cell
concept is adopted, we recommend that the outside perimeter of the treated area
be comprised of soil column elements such that columns overlap to create a
continuously treated soil mass. This continuously treated soil mass should have
a minimum width of 15 feet, as measured from the outside edge of the treated
area. The configuration of columns within the interior portion of the soil-
cement mixed mass should result in a coherent and interlocked treated area.
The layout and pattern of interlocking columns within the interior of the buttress
is at the discretion of the design-build contractor. Regardless of the layout, the
treated area is to function as a coherent mass.

The strength of the soil-cement mix should be determined by the design-build
contractor to prevent shear failure of the soil-cement mixed soil. However, we
recommend, as a minimum, that the soil-cement mixed soil has an unconfined
compressive strength of 400 psi.

We recommend that the soil-cement treatment area extend to a minimum of
5 feet below the contact of the Bay Point Formation. Deeper embedment may
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be needed to accommodate sliding requirements. For preliminary planning
purposes, the elevation of the Bay Point Formation contact may be taken as
elevation of -30 feet. The elevation of the top of treatment should be at an
elevation of +5 feet.

6. Recommendations provided for stone columns, specifically Section 7.2.1, Items
6 through 9, will also apply for the deep soil mixing alternative.

7.3  Foundation Design
7.3.1 Deep Foundations Used for Ground Instability Remediation

As indicated above, one potential alternative for mitigating the effects of ground instability
associated with liquefaction, lateral spreading, and seismically induced slope/ground
instability is the use of foundation systems that can accommodate the ground displacements.
For this site, one such system is either driven piles or cast-in-drilled-hole (CIDH) shafts tied
together with grade beams. These deep foundation elements help to isolate the building from
the anticipated ground movement. However, key to the design is the need to accommodate
the imposed lateral soil loading on the piles. The grade beams are necessary to tie the piles
together and thus help to provide additional lateral restraint to the imposed loads.

We recommend the following design parameters for preliminary design and planning
assessment of the viability of the use of a deep foundation and grade beam system:

1.  Piles or CIDH shafts are to be tied structurally together by grade beams in order
to provide additional fixity to the pile and shaft system.

2.  Piles or CIDH shafts are to be designed to accommodate building loads, lateral
loads due to ground displacement, and down-drag loads due to the
reconsolidating of liquefiable soils. To this end, the following design loads, in
addition to building loads, are to be considered in the design of the pile or shaft
foundation system:

a. Down-drag loads of 1 ksf skin friction for that portion of the pile or shaft
that extends from the bottom of the grade beam to elevation -30 feet
MLLW.

b. Lateral soil loads of 480 pcf for the perimeter piles located landward of
the top of the descending bayfront slope for those portions of the grade
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beam and pile/shaft foundation system that extend from the ground
surface to elevation +3 feet MLLW.

c. Linearly increasing lateral soil pressure acting over the length of each
pile/shaft beginning at elevation +3 feet MLLW at a magnitude of 400
psf, and extending to an elevation of -30 feet MLLW at a magnitude of
900 psf.

3. The pile/shaft foundations are to be embedded a minimum of 4 times T, where
T is equal to the square root of the modulus of elasticity of the pile/shaft (E),
times the moment of the inertia of the pile/shaft (1), divided by the stiffness of
the soil (f). The stiffness of the soil (f) is 25 pci.

4.  For analyses using point of fixity calculations, the point of fixity may be taken
as 1.8 times T, as determined in Item 3, above.

5. The axial capacities of pile/shafts are to be determined using an ultimate skin
friction of 1 ksf and an ultimate bearing capacity of 25 ksf.

7.3.2 Foundations for Buildings Founded on Improved Ground

For those buildings located on improved ground in accordance with Section 7.1.1:

We recommend that buildings be supported on a combination of continuous strip
footings, spread or pad footings, and grade beams.

We recommend that the foundation elements be designed for an allowable bearing
pressure of 2,000 psf or less. The allowable bearing pressure may be increased by
one-third for seismic and/or wind loads. We estimate that for foundations designed to
these bearing pressures, total settlements due to building loads will be less than
1 inch, and differential settlements will be less than or equal to 1/2 inch.

We recommend that foundation elements have a minimum embedment depth of 24
inches.

Foundations shall be designed in accordance with Chapter 18 of the CBC, and shall
specifically address the requirements of seismic ties for footings as presented in
Section 1809.13 of the CBC.
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To provide resistance for design lateral loads, we recommend that an allowable friction
coefficient of 0.45 be used between the concrete mat foundation and the underlying
recompacted sandy subgrade soils. If, for some reason, additional lateral resistance is
required, interior shear keys can be added when located a minimum of three times the depth
of the shear key in from the perimeter edge of the mat foundation. Passive pressures, if used,
should be limited to an equivalent fluid pressure of 300 pcf.

7.4 Mat Foundation Recommendations
7.4.1 Static Design

We recommend that all mat foundations be designed by a registered civil or structural
engineer experienced in mat foundation design. We recommend a subgrade modulus of 100
pci that has been adjusted for foundation size. We recommend that maximum allowable
contact stresses be limited to 2,000 psf. This value should not be increased for any transient
loads, including seismic and wind loads. The settlement associated with a bearing pressure
of 2,000 psf is 0.5 inch. The estimated settlement of the mat foundation may be pro-rated as
a function of bearing pressure. Differential settlements of mat foundations are a function of
mat loading and relative mat stiffness. We recommend that the mat be designed to limit the
differential settlements to 0.25 times the total settlement, or less.

To provide resistance for design lateral loads, we recommend that an allowable friction
coefficient of 0.45 be used between the concrete mat foundation and the underlying
recompacted sandy subgrade soils. If, for some reason, additional lateral resistance is
required, interior shear keys can be added when located a minimum of three times the depth
of the shear key in from the perimeter edge of the mat foundation. Passive pressures, if used,
should be limited to an equivalent fluid pressure of 300 pcf.

7.4.2 Seismic Design Assuming Liquefaction and Lateral Spreading
The design approach presented below for mat foundations is to:

1. Design the mat foundation to span areas beneath the slab that can lose bearing
support due to differential settlements associated with lateral spreading and
liquefaction;
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2. Design deepened footings within the mat foundation systems to resist passive
pressures on the footing sides generated potentially by the lateral displacement of the
ground due to lateral spreading;

3. Design the mat foundation to resist forces exerted on the mat foundations assuming
sliding of the mat foundation due to lateral displacement of the ground associated
with lateral spreading;

4. Design the mat foundation system so that it can undergo rigid-body-like rotations
associated with one end of the mat moving or rotating downward relative to the other
end of the mat; and

5. Design the mat foundation system stiffness to limit differential settlements within the
mat after adjustments for rigid-body-like rotations that can be transmitted into the
building superstructure that limit angular distortions into the building superstructure
so as to maintain life and safety concerns.

To this end, we provide the following:

1. We recommend that the buildings be founded on a structural mat foundation designed
to support the structure in question and span over areas where potential ground loss
may occur, namely under and around the buildings. We anticipate that portions of the
mat foundation may become unsupported. To estimate the loss of support, we
recommend that the lateral distance subject to loss of support be determined as
follows:

« For building footprint dimensions less than 30 feet, the lateral distance subject to
loss of support should be taken as one-third (0.33 times) the dimension of the
building; and

« For building footprint dimensions greater than 30 feet, the lateral distance subject
to loss of support should be taken as one-quarter (0.25 times) the dimension of the
building, with the following restrictions: the minimum is 7.5 feet and the
maximum is 15 feet.

TerraCosta
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2. To accommodate potential lateral movement of the structure, we recommend that:

Footings that extend below grade be designed to resist lateral earth passive
pressures equal to 500 pcf.

For interior footings, the effective depth of the footing is to be taken as the
difference between the actual footing embedment and the projected depth of
embedment of the adjacent footing below the intersection of the height of the
footing in question, projected back along a 2:1 (horizontal to vertical) plane. For
example, assuming two footings are spaced 3 feet apart and both are embedded to
a depth of 2 feet, the effective embedment of the footing in question would be
equal to 2 feet (its embedment) minus 0.5 foot, or an effective height of 1.5 feet.
The 0.5-foot height was determined by first computing the projected height of the
footing in question onto the adjacent footing, and then subtracting the footing
height from this projected height. If the resulting number is negative, the adjacent
footing does not interfere with the footing in question. Therefore, the projected
height of the footing is 1.5 feet (3 feet divided by 2). The height of the adjacent
footing is 2 feet. Hence, the height of the adjacent footing interfering with the
footing in question is 0.5 foot, or 2 feet minus 1.5 feet. Therefore, the effective
height of the footing in question is 2 feet minus 0.5 foot.

Footings and slabs designed to resist potential sliding of the structure must be
designed to resist a lateral load that is equal to the weight of the structure. In
other words, the axial capacity or longitudinal capacity of the slabs-on-ground or
footings are to be designed to accommodate a horizontal force taken to be
equivalent to the weight of the structure.

3. In addition, we recommend that the foundation system be designed to accommodate
the foundation gradients across the mat, which can approach the magnitude of total
seismic settlements that are estimated to be on average approximately 9 inches and
expected to range from 4 to 18 inches;

4. We recommend that the stiffness of the mat foundation be sufficient to limit angular
distortions transmitted into the superstructure of the building to levels deemed safe
for the structure as it pertains to life and safety concerns of the occupants; and
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5. Lastly, we recommend that utility connections into the buildings, including but not
limited to water, electric and gas, be designed to accommodate lateral displacements
on the order of several feet. Such accommodations may include, but are not limited
to, flexible connections and automatic shut-off valves.

7.5  Seismic Design Parameters per CBC

The CBC states that a site-specific seismic response analysis be performed for any site that is
considered liquefiable. However, based on ASCE Standard ASCE/SEI 7-05, if the proposed
structures have a fundamental period of vibration equal to or less than 0.5 second, site-
specific analysis is not required and response spectra can be determined using the equivalent
site class for non-liquefiable soil. As such, we have treated the site as a non-liquefiable site
having Site Class D.

For structures that are to be designed for earthquake loads per Section 1613 and 1613A of the
2013 CBC, we have provided the following recommended site coefficients for proposed
improvements that have a fundamental period of vibration equal to or less than 0.5 second
(approximate location: 32.7222 degrees latitude, -117.210 degrees longitude).

CBC Seismic Design Parameters
Fa 1.018
Fv 1.539
Ss 1.205
S; 0.461
Swis 1.226
Sm1 0.709
Sbs 0.818
Sp1 0.473

7.6 Concrete Flatwork and Walkways

We recommend that areas to receive concrete flatwork and walkways be prepared in general
accordance with Section 301-1 of the Standard Specifications for Public Works Construction.
We recommend that subgrade soils be scarified to a minimum depth of 6 inches, and
compacted to a minimum relative compaction of 95 percent. Additional subgrade
preparation may be necessary in those areas where flatwork and walkways may be subject to
vehicle loading and should be evaluated on a case-by-case basis.
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7.7 Soil Corrosivity

The results of corrosivity testing of the near-surface soils indicate a soil pH of 7.0 and 40
years to perforation for a 16-gauge metal culvert. Test results are included in Appendix B.

7.8 Excavations

We recommend that all trenching operations for the proposed pipeline comply with OSHA
and CALOSHA requirements. As such, trench excavations for the pipeline will generally
need to be either shored or sloped back. Trench shields may be used in lieu of shoring or
sloping the excavations, provided CALOSHA and OSHA regulations are followed.

For preliminary design and cost estimating purposes, we anticipate that the majority of the
excavations will be within OSHA Type C soils. We recommend that excavation conditions
be verified in the field, and that modifications be made to any trench excavation support
systems, as needed, based upon the actual exposed conditions in the field. We recommend
that the designated “competent person” determine the need for, and method for, trench
stabilization as stated in the OSHA and CALOSHA requirements.

For shoring systems that are cantilevered, we recommend that shoring systems be designed
for an equivalent lateral earth pressure of 40 pcf, with area surcharge loads included at 0.33
times the surface pressure. A minimum surcharge surface load of 260 psf should be used for
an additional uniform lateral pressure of 86 psf. If heavy equipment is to be used near and
adjacent to the trench, additional surcharge loads need to be considered in the design of the
shoring system. Heavy construction equipment and materials should be kept away from the
trench excavation. We recommend that such loads be kept a minimum distance of two times
the depth of the excavation.

We recommend that shoring systems that are internally restrained be designed for a uniform
lateral earth pressure of 30H psf, where H is the depth of the excavation in feet. Area
surcharge loads shall be included in the design of the shoring and shall be 0.5 times the
surface pressure. A minimum surcharge surface load of 260 psf should be used for an
additional uniform lateral pressure of 120 psf. If heavy equipment is to be used near and
adjacent to the trench, additional surcharge loads need to be considered in the design of the
shoring system. Heavy construction equipment and materials should be kept away from the
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trench excavation. We recommend that such loads be kept a minimum distance of two times
the depth of the excavation.

7.8.1 Pavements

As no information concerning frequency of traffic loading was provided, we have provided
the following pavement for a conventional asphalt concrete section over a crushed aggregate
base section on the basis of a typical Caltrans Traffic Index of 5. If anticipated traffic
conditions or patterns include frequent heavy trucks, such as trash trucks, additional
recommendations may be needed.

We recommend 3 inches of asphalt concrete overlying 4 inches of compacted crushed
aggregate base material having a minimum R-value of 79 or CBR of 80. In addition, we
recommend that the subgrade soils be compacted to a relative compaction of 95 percent of
the maximum dry density, as determined by ASTM D 1557. The crushed aggregate base is
to be compacted to a minimum relative compaction of 95 percent of its maximum dry
density, as determined by ASTM D 1557. Subgrade soils should not be pumping when
pavement is placed.

8 LIMITATIONS

Coastal and geotechnical engineering, as well as the other earth sciences, are characterized
by uncertainty. Professional judgments presented herein are based partly on our evaluation
of the technical information gathered, partly on our understanding of the proposed
construction, and partly on our general experience. Our engineering work and judgments
rendered meet the current professional standards. We do not guarantee the performance of
the project in any respect.

We have investigated only a small portion of the pertinent soil and geologic conditions at the
subject site. The opinions and conclusions made herein were based on the assumption that
the soil and geologic conditions do not deviate appreciably from those encountered during
our field investigation. We recommend that a soil engineer from our office observe
construction to assist in identifying soil conditions that may be significantly different from
those assumed in our design. Additional recommendations may be required at that time.
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TABLE 1
SUMMARY OF GROUND MODIFICATION TECHNIQUES
Means of Ground Modification® Applicable Soils®
Pore Sands with
Soil Soil Pressure Significant
Method | Densification | Reinforcement | Modification | Dissipation | Sands Fines Fines
Deep
Dynamic X X
Compaction
Vibro-
Compaction X X
Vibro-
Replacement X X X X®
with stone
columns
Deep Sail X X X X N
Mixing
Compa(_:tion X X X X
Grouting
Jet Grouting X X X X
Vibro-
Compaction
with stone X X X X X
columns and
wick drains
Wick an_d X X
gravel drains
Chemical
grout X X
injection
NOTES:

(1) The “means of ground modification” depends upon the properties of the soil being modified. Densification pertains to
physically changing the density of the soil, and thereby increasing its strength and reducing its liquefaction potential.
Soil reinforcement pertains to adding structural element to the soil mass, thereby strengthening the soil and, as such,
augmenting the liquefaction resistance of the soil. Oftentimes, soil reinforcement is achieved by inserting a cement or
soil-cement column within the soil mass. It is these elements that provide resistance to seismic loading. Soil
modification pertains to changing the soil composition, and thereby transforming the soil into a new soil. In deep soil-
mixing, a soil-cement composite is created by blending and mixing cement into the soil. In chemical grout injection, a
cement is injected into the pore space of the soil to create a cement-soil composite.

(2) The applicability of soil refers to the type of soils that are considered suitable for a particular ground improvement
technique. Sands have high permeabilities and, as such, are easy to compact and densify by vibration and other means.
Sands with significant fines have lower permeabilities and, as such, are not easy to densify by compactive means. As
such, if densification is desired, the drainage of the silty sand soil needs to be improved. One common means for this is
through the use of wick drains. As such, the amount of fines and types of fines will have a significant impact on the
type of ground modification that will be effective. In fine-grained soils, the only viable ground modification treatment
is likely to be reinforcement.

(3) Stone columns may be applicable in fine soils if the concern is the improvement of the vertical support-carrying
capacity of the soil. Its applicability is generally limited to vertical support in fine-grained soils.

TerraCosta.
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TABLE 2
SUMMARY OF FOUNDATION ALTERNATIVES TO
MITIGATE LIQUEFACTION, LATERAL SPREADING, AND
SEISMIC-INDUCED GROUND INSTABILITY

Applicable Ground Movement
Limited Lateral Ground
Description of Ground Ground Failure and
Method Mitigation Strategy Settlement Displacement Instability
Create a rigid foundation to
reduce transferring
Mat Foundations differential ground X X
movements into the
superstructure of the
building®™
Driven Piles Isolate building fr(()zr;w X X X
ground movement
CIDH Shafts Isolate building frt()sr)n X X X
ground movement
Notes:

(1) The use of a mat foundation is intended to provide a rigid foundation system that will mitigate the
transferring of differential ground movements into the superstructure of the building. As such, the mat will
need to be designed to be stiff enough to limit distortion into the structure. It is important to note that
buildings founded on mat foundations will undergo rigid body movements and, as such, the functional
capacity of a building may be impaired after an earthquake due to significant tilt of the rigid structure due
to differential ground settlement. As such, repairs will likely be needed to restore the building to service.
The goal of this approach is to prevent structural collapse. As such, this method is applicable when ground
movements are such that the movement of the building and mat is acceptable. This system may not be
applicable for extreme lateral ground movements and areas where ground instability is anticipated. Lastly,
besides designing the mat to accommodate differential settlements, the mat foundation may need to be
designed to hold together when the mat moves, as well as when portions of the mat become unsupported
due to ground movements.

(2) The strategy for using driven piles is to isolate the building from the ground movements. As such, the pile
foundation will likely need to be held together through the use of grade beams, with the first story of the
building consisting of a structural floor founded on the grade beams. In addition, given the types of ground
movement anticipated, lateral soil loads applied as the result of lateral spreading and ground failure will
need to be accommodated. As such, additional piles will likely be required to accommodate the imposed
lateral loads. With driven piles, assuming the soils are predominantly sandy, one benefit is the possibility
of using closely spaced piles to densify the soils. This densification may have the added benefit of
reducing the liquefaction potential of the soils. Any pile foundation system will also need to be designed
for down-drag loads due to seismically induced ground settlements.

(3) The strategy for using CIDH shafts is similar to that for driven piles, with the possible exception of the
potential benefit of soil densification.

TerraCosta
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TABLE 3
SUMMARY OF APPLICABLE SEISMIC-INDUCED GROUND MITIGATION
METHODS FOR HARBOR ISLAND WEST MARINA LAND IMPROVEMENTS

Method Type of Mitigation Applicable Not Applicable
Deep Dynamic Compaction Ground Improvement X
Vibro-Compaction Ground Improvement X
Vibro-Replacement with Stone Ground Improvement X
Columns
Deep Soil Mixing Ground Improvement X
Compaction Grouting Ground Improvement X
Jet Grouting Ground Improvement X
Vibro-Compaction with Stone
Columns and Wick Drains Ground Improvement X
Wick and Gravel Drains Ground Improvement X
Chemical Grout Injection Ground Improvement X
Mat Foundations Structural X
Driven Piles Structural X
CIDH Shafts Structural X

TerraCosta
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(3) 2769A.GPJ GDCLOGMT.GDT 1/14/15

LOG OF TEST BORI NG PROJECT NAME PROJECT NUMBER BORING
HARBOR ISLAND WEST MARINA - LANDSIDE | 2769A LEGEND
SITE LOCATION START FINISH SHEET NO.
Harbor Island, San Diego 12/4/2014 12/4/2014 1 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger G. Spaulding
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTH/ELEV. GROUND WATER (ft)
Marl M5 6 40 ¥ n/a
SAMPLING METHOD NOTES
SPT/Cal
= |w . Z W
= S |a| g |2cg| £ w
% 8 |F| & |22 2 |5 _ &P : o
= oyl 2 | E 'J,g LS| ER |Ta| To DESCRIPTION AND CLASSIFICATION
b T |Z| S |wuna| O8|28% 5| &7
o o |2 2 |zud| >~ |S @ 5]
— <| » Wy~ x =
[ 2] o &)
KEY TO EXCAVATION LOGS
B Y WATER TABLE MEASURED AT TIME OF DRILLING
L OTHER TESTS
CC Confined Compression ppm parts per million of VOCs*
= CL  Chloride Content R Resistivity
CS Consolidation RV R-Value
5 DS Direct Shear SA  Sieve Analysis
— El Expansion Index SE Sand Equivalent
GS Grain Size Analysis SF  Sulfate
| LC Laboratory Compaction SG Specific Gravity
pH  Hydrogen lon SW  Swell
PI Plasticity Index
-
PENETRATION RESISTANCE (BLOWSIft)
Number of blows required to advance the sampler 1 foot.
i California Sampler blow counts can be converted to equivalent SPT blow
counts by using an end-area conversion factor of 0.67 when using a
10 140-pound hammer and a 30-inch drop.
- SAMPLE TYPE
C‘ C ("California Sampler") - An 18-inch-long, 2-1/2-inch |.D., 3-inch O.D.,
B N thick-walled sampler. The sampler is lined with eighteen 2-3/8-inch 1.D.
brass rings. Relatively undisturbed, intact soil samples are retained in the
B brass rings.
g S ("SPT") - a.k.a. Standard Penetration Test, an 18-inch-long, 2-inch
B - 0.D., 1-3/8-inch |.D. drive sampler.
g B ("Bulk") - a.k.a. Bulk Sack Sample, a disturbed, but representative
L 15 1] sample obtained from a specific depth interval placed in a large plastic
bag.
NOTES ON FIELD INVESTIGATION
i Borings were advanced using a truck-mounted Marl M5 drill rig with a
6-inch hollow-stem auger.
| (CONTINUED)

TCG_METRIC_LOG|

Consulting Group

Tf—’”'ﬂ_ﬂ’“'? TerraCosta Consuiting Group, Inc. OF THIS BORING AND AT THE TIME OF DRILLING.

THIS SUMMARY APPLIES ONLY AT THE LOCATION
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER

-1 3890 Murphy Canyon Road, Suite 200 LOCATIONS AND MAY CHANGE AT THIS LocaTION | FIGURE A-1 a
4 San Diego, California 92123

WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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TCG_METRIC_LOGI

PROJECT NAME PROJECT NUMBER BORING
LOG OF TEST BORING HARBOR ISLAND WEST MARINA - LANDSIDE | 2769A LEGEND
SITE LOCATION START FINISH SHEET NO.
Harbor Island, San Diego 12/4/2014 12/4/2014 2 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger G. Spaulding
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTH/ELEV. GROUND WATER (ft)
Marl M5 6 40 ¥ n/a
SAMPLING METHOD NOTES
SPT/Cal
£ |w . Z W .
ey = | oz
g | z |5 2 |F2E|E b 0
+ S |Dlu |322| 2|5 |82 To
E E w2 Eh 3| ug CE|Eal & S DESCRIPTION AND CLASSIFICATION
n_ by o} T e
g a s % % 8 E > o] oF %
- | << ) We ~| @ =
w w o @)
KEY TO EXCAVATION LOGS
(CONTINUED)
NOTES ON FIELD INVESTIGATION (Continued)
Standard Penetration Tests (SPT) and California Samplers were used to
i obtain soil samples. The SPT and California Samplers were driven into
the soil at the bottom of the borings with a 140-pound hammer falling 30
inches. When the samplers were withdrawn from the boring, the samples
|25 were removed, visually classified, sealed in plastic containers, and taken
to the laboratory for detailed inspection.
- Free groundwater was encountered in the borings as shown on the logs.
Classifications are based upon the Unified Soil Classification System and
B include color, moisture, and consistency. Field descritpions have been
modified to reflect results of laboratory inspection where deemed
B appropriate.
30
35
|

San Diego, California 92123

WALENA TerraCosta Consulting Group, Inc.
! @ 3890 Murphy Canyon Road, Suite 200

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION FIGURE A-1b
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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TCG_METRIC_LOG

LOG OF TEST BORI NG PROJECT NAME PROJECT NUMBER BORING
HARBOR ISLAND WEST MARINA - LANDSIDE | 2769A B-1
SITE LOCATION START FINISH SHEET NO.
Harbor Island, San Diego 12/4/2014 12/4/2014 1 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger G. Spaulding
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTH/ELEV. GROUND WATER (ff)
Marl M5 6 47.5 14.5 Y 125/20
SAMPLING METHOD NOTES
SPT/Cal Boring sealed with bentonite 5' to 47.5'
£ |w . Z 1w 5
= = el o |90 | E |uw
E & |F| & |52 4.5 | He v o
P EolYl 7 OIES % GS|EE | To| 2o DESCRIPTION AND CLASSIFICATION
G| S |z| % |uazg|o%|5T |6 &7
o | g |G| & |2 o
w %] a 0
I ] FILL
N Interbedded Silty SAND (SM), red-brown to tan, damp, with shell
- fragments
S =h
—10
|5 o
i N C 2 21
—5
|10 |
~ S 3 19 HYDRAULIC FILL
- SAND with Silt (SP-SM), medium dense to loose, gray, wet, interbedded
s == with shell fragments
i | S 4 19 GS
0
15 -
B S 5 6 sA
s s
I—5

- e

L

E;u;:hing Grm

TerraCosta Consulting Group, Inc.

3890 Murphy Canyon Road, Suite 200
8 San Diego, California 92123

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL

CONDITIONS ENCOUNTERED.

FIGURE A-2 a




PROJECT NAME

(3) 2769A.GPJ GDCLOGMT.GDT 1/14/15

TCG_METRIC_LOG

LOG OF TEST BORING PROJECT NUMBER BORING
HARBOR ISLAND WEST MARINA - LANDSIDE | 2769A B-1
SITE LOCATION START FINISH SHEET NO.
Harbor Island, San Diego 12/4/2014 1214/2014 2 of 3
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger G. Spaulding
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTH/ELEV. GROUND WATER (ft)
Marl M5 6 47.5 14.5 ¥ 125/20
SAMPLING METHOD NOTES
SPT/Cal Boring sealed with bentonite 5' to 47.5'
z |w . Z W >
= > |a| © || & |uw
= = i Z = ‘-‘ZC ol ¥ ) 9
T o w | gz | 2|25 |ur| To
£ '<_E i = F®0o uQ.r S u'_'o S |3_: & % 9 DESCRIPTION AND CLASSIFICATION
2| @ |52 2828|2712 |°F| &
=l < ] Woe ~| =
w %} o [a)
Fine SAND with Silt (SP-SM), loose to very loose, gray, saturated,
= S 7 5 SA interbedded with shell fragments
i N S 8 4 Gs
—-10
|25 I
B S 9 2 SA
s
g 0] 2
15
30 L
] B S 11 4 SA
L G2 e sA
—-20
|35 ||
RECENT BAY DEPOSITS
— Very Fine SAND (SP/SM) to SILT (ML), very loose, gray, saturated,
L S L 3 278 %,S interbedded
] e | s 217 | es
— Pl
L—-25
|

3890 Murphy Canyon Road, Suite 200
g San Diego, California 92123

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE A-2 b




SPT/Cal

S T B R | N PROJECT NAME PROJECT NUMBER BORING

I—OG OF TE O G HARBOR ISLAND WEST MARINA - LANDSIDE | 2769A B-1

SITE LOCATION START FINISH SHEET NO.
Harbor Island, San Diego 12/4/2014 12/4/2014 3 of 3

DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger G. Spaulding

DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTH/ELEV. GROUND WATER (ft)
Marl M5 6 47.5 14.5 ¥ 125/20

SAMPLING METHOD NOTES

Boring sealed with bentonite 5' to 47.5'

(3) 2769A.GPJ GDCLOGMT.GDT 1/14/15

TCG_METRIC_LOG

F |w . Z W >
as = |al 0 |CQ0g| & w
£ 3 |7 2 |E2g| a3 | |[xo| &
T O Ll w |EE2| zel25 |uE| To
e E |a]l @ |Fed|us|hs [EQ| %9 DESCRIPTION AND CLASSIFICATION
S| 5 |E| 5 |288|27|e |°F| &
& 4 lz| § |ue—|a |2
w %} o =}
- Becomes medium dense
AR
i WEATHERED BAY POINT FORMATION
— _ Silty SAND (SM), medium dense to dense, gray, wet, with shell
L fragments
S o6 | s
30
BAY POINT FORMATION
—45 1 Clayey SAND (SC), medium dense, mottled red-brown/gray, moist
TG | 14.9
B Boring terminated at depth of 47.5 feet.
i Groundwater encountered at depth of 12.5 feet at time of excavation
— (varies with tides).
—-35
50
L
—-40
—55
|—-45
|

LYY TerraCosta Consulting Group, Inc. | OF THIS BORING AND AT THE TIME OF DRILLING.

((: 3890 Murphy Canyon Road, Suite 200
s San Diego, California 92123

THIS SUMMARY APPLIES ONLY AT THE LOCATION

SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LocaTion | FIGURE A-2 ¢
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




LOG OF TEST BORING PROJECT NAWE PROJECT NUMBER BORING
HARBOR ISLAND WEST MARINA - LANDSIDE | 2769A B-2

SITE LOCATION START FINISH SHEET NO.
Harbor Island, San Diego 12/4/2014 12/4/2014 1 of 1

DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger G. Spaulding

DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTH/ELEV. GROUND WATER (ft)
Marl M5 6 12 16 ¥ 12.0/4.0

SAMPLING METHOD
SPT/Cal

NOTES

Boring sealed with benotnite 5'to 12'+

(3) 2769A.GPJ GDCLOGMT.GDT 1/14/15

= |w . Z 1
- 2 |la|l o |0 &
£ Z |-l 2 |EZ5 E o ron | 2
T O |Nlw |E22| 24|54 |uk| To
E E 2| 2 |Fed| 48|68 [£9 | %9 DESCRIPTION AND CLASSIFICATION
[ W 2 R
g a = 3 z & C_DI > o ok %
— < | ¢ We >~ =
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Bl 5 AC/6" CLASS3BASE
- el FILL
Silty SAND (SM), gray-brown to light brown, damp
Bl
I T N T
3 —10
Cls| =
o L[S e o
- -5
S s | v
i B ] Boring terminated at depth of 12 feet.
Groundwanter encountered at 12 feet at time of excavation (varies with
E == tides).
L 15 |
= —0
|

TCG_METRIC_LOG

* TerraCosta Consulting Group, Inc.

3890 Murphy Canyon Road, Suite 200
% San Diego, California 92123

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

FIGURE A-3




TCG_METRIC_LOG(3) 2769A.GPJ GDCLOGMT.GDT 1/14/15

O F T EST BO RI N G PROJECT NAME PROJECT NUMBER BORING
L G O HARBOR ISLAND WEST MARINA - LANDSIDE | 2769A B-3
SITE LOCATION START FINISH SHEET NO.
Harbor Island, San Diego 12/4/2014 12/4/2014 1 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger G. Spaulding
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTH/ELEV. GROUND WATER (ft)
Marl M5 6 20 15 ¥ 115/3.5
SAMPLING METHOD NOTES
SPT Boring sealed with bentonite 5' to 20
= |w . Zw >
o = || o |C0x=
€ z |71 2 |E25| 5 |2 |eo| 8
T o w | g2 ze|2= |UE | ToO
= E 4| 7@ |Fed| 385 |Eg ] &9 DESCRIPTION AND CLASSIFICATION
d | 5 |E| % |Yga| 2|8 |5F]| &
e Y4l § || & |=
w 7] o 0o
5" AC
EILL
- — Interbedded Silty SAND (SM) and Fine to Medium Fine SAND (SP),
gray to gray-brown, damp, with shell fragments
—5 —10
1| ow
i B S 2 11
-10 |5 —
S s 18
i B HYDRAULIC FILL
Interbedded Silty SAND (SM), loose, gray-brown, saturated with shell
- - fragments
i B S 4 7
15 |0 —
i B 8 5 5
[
TerfaCosta T C C " G | THIS SUMMARY APPLIES ONLY AT THE LOCATION
Seid 2 . OF THIS BORING AND AT THE TIME OF DRILLING.
; :};"j,»-r" erraCosta Consu tlng FOLP, NG SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
(’W 3890 Murphy Canyon Road, Suite 200 LOCATIONS AND MAY CHANGE AT THIS LocaTiIoN | FIGURE A-4 a
|\ ! WITH THE PASSAGE OF TIME. THE DATA
; San Diego, California 92123 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




(3) 2769A.GPJ GDCLOGMT.GDT 1/14/15

TCG METRIC_LOG

LOG OF TEST BORING PROJECT NAME PROJECT NUMBER BORING
HARBOR ISLAND WEST MARINA - LANDSIDE | 2769A B-3
SITE LOCATION START FINISH SHEET NO.
Harbor Island, San Diego 12/4/2014 12/4/2014 2 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger G. Spaulding
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTH/ELEV. GROUND WATER (ft)
Marl M5 6 20 15 ¥ 115/35
SAMPLING METHOD NOTES
SPT Boring sealed with bentonite 5' to 20
F |w . Z .
=) > |&l 2 |89 | E |uw
s | 8 |F| 2 |5%2| 2|5 _|ge| 2
= Eolwl Y |2ES| 2|2 | Y5 &8
E }E = i LD_LI 03 g 13 E = E ﬂ < 9 DESCRIPTION AND CLASSIFICATION
[ o e
g a = 3 = Lcﬁ O_le > o Q= %
— <| 5 We >~ @ =
w 2 o o
Boring terminated af depth of 20 feet.
Groundwater encountered at depth of 11.5 feet at time of excavation
N - (varies with tides).
25  [—-10
-30 [—15
-35 |—-20
|

4 San Diego, California 92123

! TerraCosta Consulting Group, Inc.
3890 Murphy Canyon Road, Suite 200

CONDITIONS ENCOUNTERED.

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL

FIGURE A-4 b




TCG_METRIC_LOG

(3) 2769A.GPJ GDCLOGMT.GDT 1/14/15

Silty Fine SAND (SM), gray, damp

Silty to Clayey SAND (SC), red-brown, damp, with trace gravel

S G PROJECT NAVE PROJECT NUMBER BORING
LOG OF TEST BORIN HARBOR ISLAND WEST MARINA - LANDSIDE | 2769A B-4
SITE LOCATION START FINISH SHEET NO.
Harbor Island, San Diego 12/4/2014 12/4/2014 1 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger G. Spaulding
DRILLING EQUIPMENT BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTH/ELEV. GROUND WATER (ft)
Marl M5 6 36.5 16 ¥ 12.0/4.0
SAMPLING METHOD NOTES
SPT Boring sealed with bentonite 4' to 36.5'
F |w . Z W >
= > |e| 8 |QCg| E |uw
z 5 |F 5 E 29 2 _|5_|Ee = 10
E E M) & rhe gg L [Ea| %9 DESCRIPTION AND CLASSIFICATION
w | 2 |23 |28a| >~ |2 |°F| B
.| < %) Wey ~| =
w w o (=)
5" AC
FILL
L 15 ||

L5 L . —

! L 10 E;Z §
R -

I I NN 8
15 |- _—

i o 1S 4 7

fragments

HYDRAULIC FILL
Silty Fine SAND (SM), loose, gray, moist to wet, with trace of shell

San Diego, California 92123

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL

CONDITIONS ENCOUNTERED.

FIGURE A-5 a




PROJECT NAME PROJECT NUMBER BORING
I—OG OF TEST BORlNG HARBOR ISLAND WEST MARINA - LANDSIDE | 2769A B-4
SITE LOCATION START FINISH SHEET NO.
Harbor Island, San Diego 12/4/2014 12/4/2014 2 of 2
DRILLING COMPANY DRILLING METHOD LOGGED BY CHECKED BY
Pacific Drilling Hollow Stem Auger G. Spaulding

Marl M5

DRILLING EQUIPMENT

BORING DIA. (in) TOTAL DEPTH (ft)
6 36.5

16

GROUND ELEV (ft)

DEPTH/ELEV, GROUND WATER (ft)
¥ 12.0/4.0

SAMPLING METHOD
SPT

NOTES
Boring sealed with bentonite 4' to 36.5'

(3) 2769A.GPJ GDCLOGMT.GDT 1/14/15

TCG METRIC LOG

F |w . Z S
s = |a| o Qoo
E z |Z| 2 |EZ25 5 w reo | 8
T O |Flw |822| 2|3 |ur | To
[ o i |Fod LIJE e = EEO DESCRIPTION AND CLASSIFICATION
L5 (%3 |2g8| 2T e (67| &
& Wil & |we~|x |2
w %] o 0
i s |9 s 4
i I RECENT BAY DEPOSITS
Silty Fine SAND (SM), loose, dark gray, saturated
|25 — I
B 0 | e 8
L -
BAY POINT FORMATION
—30 - ] Silty to Clayey SAND (SM/SC), medium dense, mottled red-brown,
moist
|45 S 7 2 21.8
35 — —
s o0 | 8 |
] Boring terminated at depth of 36.5 feet.
B - Groundwater encountered at depth of 12.0 feet at time of excavation
(varies with tides).
I

CONDITIONS ENCOUNTERED.

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL

FIGURE A-5b




APPENDIX B

LABORATORY TEST RESULTS

TerraCosta




amec

9177 Sky Park Ct. San Diego, CA. 92123
PHYSICAL PROPERTIES OF SOILS

PROJECT NO.: 5014-09-0006.43

PROJECT:  #2769A Harbor Island LLAB NO.: 28891-28905 (page 1 of 1)
West Marina SAMPLED BY: G. Spaulding DATE: 12/04/14
SUBMITTED BY: G. Spaulding DATE: 12/05/14
AUTHORIZED BY: M. Eckert DATE: 12/05/14
REVIEWED BY: L. Collins REPORT DATE: 12/17/14
Sample 1.D. Depth Liquid Limit/ R- Value Percent Passing | Dry Density | Moisture Content
(ft.) Plastic Limit/PI CTM301 #200 Sieve (pct) (%), as received
ASTM D 4318 ASTM D 1140 ASTM D 2216
Bl-4 (#28891) 12.57 * * 5.8 * x
B1-5 (#28892) 15° ¥ ¥ 5.8 * *
B1-6 (#28893) 17.5° * ¥ 2.0 * *
BI-7 (#28894) 207 * * 4.1 * *
B1-8 (#28895) 22.5° * * 37 * *
B1-9 (#28896) 25 * * 4.1 * *
B1-11 (#28897) 30’ ¥ ¥ 6.1 * *
B1-12 (#28898) 32.5° * ¥ 5.1 * *
B1-13 (#28899) 35’ NV/NP * 194 * 27.8
B1-14 (#28900) 37.5° NV/NP * 104 * 21.7
B1-16 (#28901) 42.5° * * 15.8 * *
B1-17 (#28902) 45’ 30.8/18.2/12.6 * 35.0 * 14.9
B4-6 (#28903) 25° * * 18.3 * *
B4-7 (#28904) 30 NV/NP * 115 * 21.8
B4-8 (#28905) 35° * * 13.1 * *
*Indicates test not requested
TerraCosta Consulting Inc./ G. Spaulding AMEC E&I, Inc.
Reviewed By:

Rick Larson, CE#39226
Senior Principal Engineer




Particle Size Distribution Report

ainec

Project No:

5014-09-0006.
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
ot Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.7 0.8 4.6 88.1 3.5 2.3
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NO) Poorly Graded Sand w/ Silt, SP-SM (#28891)
0.375" 100.0
#4 99.3
#10 285 Atterberg Limits
#20 97.0 PL= Ll _
#40 93.9 - 8 -
#100 334 Coefficients
#200 5.8 Dgg= 0.3784 Dgs= 0.3380 Dgo= 0.2235
Dso= 0.1930 Dgo= 0.1418 D{5= 0.1055
D1p= 0.0917 Cy= 244 Ce= 098
Classification
USCS= SP-SM AASHTO=
Remarks
Assumed specific gravity of 2.65 used for hydrometer
calculations and soil particles smaller than 0.002mm have been
classified as clay
" (no specification provided)
Sample Number: B1-4 Depth: 12.5'
Date: 12/12/14
Client: TerraCosta Consulting Group, Inc.
Project: #2769A Harbor Island West Marina

Figure  #28891

Tested By: R. Valles

Checked By: L. Collins




GRAIN SIZE DISTRIBUTION TEST DATA 12/17/2014

Client: TerraCosta Consulting Group, Inc.

Project: #2769A Harbor Island West Marina

Project Number: 5014-09-0006.

Depth: 12.5' Sample Number: B1-4

Material Description: Poorly Graded Sand w/ Silt, SP-SM (#28891)

Date: 12/12/14

USCS Classification: SP-SM

Testing Remarks: Assumed specific gravity of 2.65 used for hydrometer calculations and soil patticles smaller than 0.002mm
have been classified as clay

Tested by: R. Valles Checked by: L. Colli
Sieve
Opening Percent
Size Finer
0.375" 100.0
#4 99.3
#10 98.5
#20 97.0
#40 93.9
#100 33.4
#200 5.8

Hydrometer test uses material passing #10
Percent passing #10 based upon complete sample = 98.5
Weight of hydrometer sample =56.63
Hygroscopic moisture correction:
Moist weight and tare = 36.63
Dry weight and tare = 36.63
Tare weight = 26.03
Hygroscopic moisture = 0.0%
Table of composite correction values:
Temp., deg. C: 18.6 20.2 21.7 22.3 23.2
Comp. cort.: -6.0 -5.5 -5.0 -5.0 -5.0
Meniscus correction only = 0.0
Specific gravity of solids = 2.65
Hydrometer type = 152H
Hydrometer effective depth equation: L = 16.294964 - 164 x Rm

Elapsed Temp. Actual Corrected Eff, Diameter  Percent
Time (min.)  (deg. C.) Reading Reading K Rm Depth (mm.) Finer
1.00 20.5 8.5 3.1 0.0136 8.5 14.9 0.0523 54
2.00 20.5 8.0 2.6 0.0136 8.0 15.0 0.0371 4.5
5.00 20.6 7.5 2.1 0.0135 7.5 15.1 0.0235 3.7
15.00 20.7 7.5 2.2 0.0135 7.5 15.1 0.0136 3.8
30.00 20.6 7.5 2.1 0.0135 7.5 15.1 0.0096 37
60.00 20.6 7.0 1.6 0.0135 7.0 15.1 0.0068 2.8
120.00 20.2 7.0 1.5 0.0136 7.0 15.1 0.0048 2.6
250.00 20.0 7.0 14 0.0136 7.0 15.1 0.0034 2.5
1440.00 19.3 7.0 1.2 0.0138 7.0 15.1 0.0014 2.1

AMEC




AMEC

Cobbl Gravel Sand Fines
es Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.7 0.7 0.8 4.6 88.1 93.5 35 2.3 5.8
D1g D15 D2o D3 Deo Dgo Dg5 Dgo Dgs
0.0917 0.1055 0.1179 0.1418 0.1930 0.2235 0.3072 0.3380 0.3784 0.5225
Fineness
Modulus Cu Ce
0.96 2.44 0.98




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
ot Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.3 1.1 4.0 83.8 5.8
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) Poorly Graded Sand w/ Silt, SP-SM (#28892)
0.375" 100.0
#4 99.7
#10 86 Atterberg Limits
#20 96.8 PLe e Pl
#40 94.6 - - -
#100 34.7 Coefficients
#200 5.8 Dgo= 0.3723 Dgs= 0.3342 Dgo= 0.2226
Dgg= 0.1918 D3g= 0.1374 D15= 0.0972
Dig= 0.0847 Cy= 2.63 Ce= 1.00
Classification
USCS= AASHTO=
Remarks
B (no specification provided)
Sample Number: B1-5 Depth: 15'
Date: 12/12/14
Client: TerraCosta Consulting Group, Inc.
Project: #2769A Harbor Island West Marina
Project No:  5014-09-0006. Figure _ #28892

Tested By: Valles/Sancha Checked By: L. Collins




GRAIN SIZE DISTRIBUTION TEST DATA

Client: TerraCosta Consulting Group, Inc.
Project: #2769A Harbor Island West Marina
Project Number: 5014-09-0006.

Depth: 15'

by: lles/Sanc

Sample Number: B1-5
Material Description: Poorly Graded Sand w/ Silt, SP-SM (#28892)
Date: 12/12/14

ecked by: L. Collins

12/16/2014

Sieve
Opening Percent
Size Finer
0.375" 100.0
#4 99.7
#10 98.6
#20 96.8
#40 94.6
#100 34.7
#200 5.8
Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.3 0.3 1.1 4.0 88.8 939 5.8
D10 D15 Dag D3o D50 Deo Dgo Dgs Dgo Dgs
0.0847 0.0972 0.1104 0.1374 0.1918 0.2226 0.3047 0.3342 0.3723 0.4753
Fineness
Modulus Cu Ce
0.94 2.63 1.00

AMEC




Particle Size Distribution Report
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GRAIN SIZE - mm,
% 43" % Gravel % Sand % Fines
ot Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 1.0 4.1 20.4 72.5 2.0
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NO) Poorly Graded Sand, SP (#28893)
0.5" 100.0
0.375" 99.8
4 0 Atterberg Limits
#10 94.9 Pl AherergLimis
#20 83.9 - - -
#40 74.5 Coefficients
#100 15.5 Dgg= 1.3915 Dgs= 0.9579 Dgo= 03158
#200 2.0 Deg= 0.2691 D3o= 0.1974 D15= 0.1482
Dio= 0.1281 Cu= 247 Ce= 0.96
Classification
UsCS= Sp AASHTO=
Remarks
b (no specification provided)
Sample Number: B1-6 Depth: 17.5'
Date: 12/12/14
Client: TerraCosta Consulting Group, Inc.
ol Project: #2769A Harbor Island West Marina
Project No:  5014-09-0006. Figure  #28893

Tested By: R.

Valles

Checked By: L. Collins




GRAIN SIZE DISTRIBUTION TEST DATA

Client: TerraCosta Consulting Group, Inc.
Project: #2769A Harbor Island West Marina
Project Number: 5014-09-0006.

Depth: 17.5'

Material Description: Poorly Graded Sand, SP (#28893)
Date: 12/12/14

USCS Classification: SP

Tested by: R. Valles

Sample Number: B1-6

Checked by: L. Collins

12/16/2014

Sieve
Opening Percent
Size Finer
0.5" 100.0
0.375" 99.8
#4 99.0
#10 94.9
#20 83.9
#40 74.5
#100 155
#200 2.0
Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 1.0 1.0 4.1 20.4 72.5 97.0 2.0
D1g D15 D2g D30 Dso Deo Dgo Dgs Dgo Dos
0.1281 0.1482 0.1653 0.1974 0.2691 0.3158 0.5290 0.9579 1.3915 2.0185
Fin
ioous | o |
1.63 2.47 0.96

AMEC




Particle Size Distribution Report
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GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
ot Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 3.1 4.3 28.9 59.6 4.1
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO) Poorly Graded Sand, SP (#28894)
0.375" 100.0
#4 96.9
#10 226 Atterberg Limits
#20 79.6 PLe fer Pl
#40 63.7 - - -
#100 16.6 Coefficients
#200 4.1 Dgo= 1.6099 Dgs= 1.1654 Dgo= 0.3863
Dso= 0.3099 D3g= 0.2074 D{s= 0.1425
Dio= 0.1160 Cy= 333 Ce= 0.96
Classification
USCS= SP AASHTO=
Remarks
" (no specification provided)
Sample Number: B1-7 Depth: 20’
Date: 12/12/14
Client: TerraCosta Consulting Group, Inc.
m ol Project: #2769A Harbor Island West Marina
Project No:  5014-09-0006. Figure  #28894

Tested By: Valles/Sancha

Checked By: L. Collins




GRAIN SIZE DISTRIBUTION TEST DATA

Client: TerraCosta Consulting Group, Inc.
Project: #2769A Harbor Island West Marina
Project Number: 5014-09-0006.

Depth; 20’

Material Description: Poorly Graded Sand, SP (#28894)
Date: 12/12/14

USCS Classification: SP
Tested by: Valles/Sancha

Sieve
Opening
Size

0.375"
#4
#10
#20
#40
#100
#20

Percent
Finer

100.0
96.9
92.6
79.6
63.7
16.6

Sample Number: B1-7

Checked by: L. Collins

12/16/2014

AMEC

Cobbles Gravel Sand Fines
Coarse Fi