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ARS Online V3.0.2
Using the tool: Specify latitude and longitude in decimal degrees in the input boxes below. Alternatively, Google Maps can be used to find the site location. Specify the time-averaged
shear-wave velocity in the
upper 30m (Vs30) in the input box. After submitting the data, the USGS 2014 hazard data for a 975-year return period will be reported along with adjustment factors
required by Caltrans Seismic Design Criteria (SDC)
V2.0.

Latitude: 34.071544 
Longitude: -117.479154 
Vs30 (m/s): 270 
 Submit

Caltrans Design Spectrum (5% damping)

Period(s) Sa2008(g) Sa2014(g) Basin2008 Basin2014 Near Fault Amp Design Sa2008(g) Design Sa2014(g)

PGA 0.64 0.66 1 1 1 0.64 0.66

0.10 1.13 1.13 1 1 1 1.13 1.13

0.20 1.41 1.51 1 1 1 1.41 1.51

0.30 1.42 1.64 1 1 1 1.42 1.64

0.50 1.25 1.52 1 1 1 1.25 1.52

0.75 1.06 1.21 1 1 1.09 1.15 1.32

1.0 0.87 0.99 1 1 1.18 1.03 1.17

2.0 0.5 0.54 1 1 1.18 0.59 0.63

3.0 0.33 0.36 1 1 1.18 0.39 0.43

4.0 0.24 0.27 1 1 1.18 0.29 0.31

5.0 0.2 0.2 1 1 1.18 0.24 0.24
Copy table 


Deaggregation (based on 2014 hazard)

mean magnitude (for PGA) 6.91

mean site-source distance (km, for Sa at 1s) 15.9

Option: recalculate Near Fault amplification with user specified distance

Site-source distance (km): 15.9 
 Update



2008 National Seismic Hazard Maps - Source Parameters

New Search


Distance in Kilometers Name State   Pref Slip Rate (mm/yr) Dip (degrees)   Dip Dir   Slip Sense  Rupture Top (km)           Rupture Bottom (km)           Length (km)

10.60 Cucamonga CA 5 45 N thrust 0 8 28

13.94 San Jacinto;SBV+SJV+A+CC+B+SM CA n/a 90 V strike slip 0.1 15 241

13.94 San Jacinto;SBV+SJV+A+C CA n/a 90 V strike slip 0 17 181

13.94 San Jacinto;SBV+SJV+A CA n/a 90 V strike slip 0 16 134

13.94 San Jacinto;SBV+SJV+A+CC+B CA n/a 90 V strike slip 0.1 15 215

13.94 San Jacinto;SBV+SJV+A+CC CA n/a 90 V strike slip 0 16 181

13.94 San Jacinto;SBV+SJV CA n/a 90 V strike slip 0 16 88

13.94 San Jacinto;SBV CA 6 90 V strike slip 0 16 45

19.56 S. San Andreas;BB+NM+SM+NSB CA n/a 90 V strike slip 0 14 220

19.56 S. San Andreas;PK+CH+CC+BB+NM+SM+NSB+SSB+BG+CO CA n/a 86 strike slip 0.1 13 548

19.56 S. San Andreas;PK+CH+CC+BB+NM+SM+NSB+SSB+BG CA n/a 86 strike slip 0.1 13 479

19.56 S. San Andreas;PK+CH+CC+BB+NM+SM+NSB+SSB CA n/a 90 V strike slip 0.1 13 421

19.56 S. San Andreas;PK+CH+CC+BB+NM+SM+NSB CA n/a 90 V strike slip 0.1 13 377

19.56 S. San Andreas;NSB+SSB+BG CA n/a 75 strike slip 0 14 136

19.56 S. San Andreas;NSB+SSB+BG+CO CA n/a 79 strike slip 0.2 12 206

19.56 S. San Andreas;NSB CA 22 90 V strike slip 0 13 35

19.56 S. San Andreas;NM+SM+NSB+SSB+BG+CO CA n/a 84 strike slip 0.1 13 340

19.56 S. San Andreas;NM+SM+NSB+SSB+BG CA n/a 83 strike slip 0 14 271

19.56 S. San Andreas;NM+SM+NSB+SSB CA n/a 90 V strike slip 0 13 213

19.56 S. San Andreas;NM+SM+NSB CA n/a 90 V strike slip 0 13 170

19.56 S. San Andreas;CH+CC+BB+NM+SM+NSB+SSB+BG CA n/a 86 strike slip 0 14 442

19.56 S. San Andreas;CH+CC+BB+NM+SM+NSB+SSB CA n/a 90 V strike slip 0 14 384

19.56 S. San Andreas;CH+CC+BB+NM+SM+NSB CA n/a 90 V strike slip 0 14 341

19.56 S. San Andreas;CC+BB+NM+SM+NSB+SSB+BG+CO CA n/a 86 strike slip 0.1 13 449

19.56 S. San Andreas;CC+BB+NM+SM+NSB+SSB+BG CA n/a 85 strike slip 0 14 380

19.56 S. San Andreas;CC+BB+NM+SM+NSB+SSB CA n/a 90 V strike slip 0 14 322

19.56 S. San Andreas;CC+BB+NM+SM+NSB CA n/a 90 V strike slip 0 14 279

19.56 S. San Andreas;NSB+SSB CA n/a 90 V strike slip 0 13 79

19.56 S. San Andreas;BB+NM+SM+NSB+SSB+BG+CO CA n/a 85 strike slip 0.1 13 390

19.56 S. San Andreas;BB+NM+SM+NSB+SSB+BG CA n/a 84 strike slip 0 14 321

19.56 S. San Andreas;BB+NM+SM+NSB+SSB CA n/a 90 V strike slip 0 14 263

19.56 S. San Andreas;SM+NSB+SSB+BG+CO CA n/a 83 strike slip 0.1 13 303

19.56 S. San Andreas;SM+NSB+SSB+BG CA n/a 81 strike slip 0 13 234

19.56 S. San Andreas;SM+NSB+SSB CA n/a 90 V strike slip 0 13 176

19.56 S. San Andreas;SM+NSB CA n/a 90 V strike slip 0 13 133

19.56 S. San Andreas;CH+CC+BB+NM+SM+NSB+SSB+BG+CO CA n/a 86 strike slip 0.1 13 512

20.10 San Jose CA 0.5 74 NW strike slip 0 15 20

23.08 San Jacinto;SJV+A+CC CA n/a 90 V strike slip 0 16 136

23.08 San Jacinto;SJV+A+C CA n/a 90 V strike slip 0 17 136

23.08 San Jacinto;SJV+A CA n/a 90 V strike slip 0 17 89

23.08 San Jacinto;SJV+A+CC+B CA n/a 90 V strike slip 0.1 15 170

23.08 San Jacinto;SJV CA 18 90 V strike slip 0 16 43

23.08 San Jacinto;SJV+A+CC+B+SM CA n/a 90 V strike slip 0.1 15 196

23.64 Chino, alt 2 CA 1 65 SW strike slip 0 14 29

23.76 Chino, alt 1 CA 1 50 SW strike slip 0 9 24

24.82 Sierra Madre CA 2 53 N reverse 0 14 57

24.82 Sierra Madre Connected CA 2 51 reverse 0 14 76

U.S. Geological Survey - Earthquake Hazards Program

https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/query_main.cfm
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=105h
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_20
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_17
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_16
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_19
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_18
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_15
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=125a
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_5
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_48
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_47
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_46
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_45
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_37
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=1ij_m1
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_35
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_34
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_33
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_32
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_31
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_26
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_25
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_24
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_18
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_17
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_16
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_15
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_36
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_8
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_7
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_6
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_53
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_52
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_51
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_50
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=1ghij_m1
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=107
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_24
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_23
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_22
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_25
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=125b
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_26
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=126b295
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=126b_alt1
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=105cdfg
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=105b_g


25.19 Cleghorn CA 3 90 V strike slip 0 16 25

25.20 S. San Andreas;SSB CA 16 90 V strike slip 0 13 43

25.20 S. San Andreas;SSB+BG CA n/a 71 strike slip 0 13 101

25.20 S. San Andreas;SSB+BG+CO CA n/a 77 strike slip 0.2 12 170

27.92 S. San Andreas;CH+CC+BB+NM+SM CA n/a 90 V strike slip 0 14 306

27.92 S. San Andreas;PK+CH+CC+BB+NM+SM CA n/a 90 V strike slip 0.1 13 342

27.92 S. San Andreas;NM+SM CA n/a 90 V strike slip 0 14 134

27.92 S. San Andreas;BB+NM+SM CA n/a 90 V strike slip 0 14 184

27.92 S. San Andreas;CC+BB+NM+SM CA n/a 90 V strike slip 0 14 243

27.92 S. San Andreas;SM CA 29 90 V strike slip 0 13 98

28.47 Elsinore;W+GI+T+J+CM CA n/a 84 NE strike slip 0 16 241

28.47 Elsinore;W+GI+T+J CA n/a 84 NE strike slip 0 16 199

28.47 Elsinore;W+GI CA n/a 81 NE strike slip 0 14 83

28.47 Elsinore;W+GI+T CA n/a 84 NE strike slip 0 14 124

28.47 Elsinore;W CA 2.5 75 NE strike slip 0 14 46

28.83 Elsinore;GI+T+J CA n/a 86 NE strike slip 0 17 153

28.83 Elsinore;GI+T CA 5 90 V strike slip 0 14 78

28.83 Elsinore;GI+T+J+CM CA n/a 86 NE strike slip 0 16 195

28.83 Elsinore;GI CA 5 90 V strike slip 0 13 37

33.38 North Frontal (West) CA 1 49 S reverse 0 16 50

38.71 Clamshell-Sawpit CA 0.5 50 NW reverse 0 14 16

39.64 San Jacinto;A+C CA n/a 90 V strike slip 0 17 118

39.64 San Jacinto;A+CC CA n/a 90 V strike slip 0 16 118

39.64 San Jacinto;A+CC+B CA n/a 90 V strike slip 0.1 15 152

39.64 San Jacinto;A+CC+B+SM CA n/a 90 V strike slip 0.1 15 178

39.64 San Jacinto;A CA 9 90 V strike slip 0 17 71

40.79 Puente Hills (Coyote Hills) CA 0.7 26 N thrust 2.8 15 17

45.55 Elsinore;T+J CA n/a 86 NE strike slip 0 17 127

45.55 Elsinore;T CA 5 90 V strike slip 0 14 52

45.55 Elsinore;T+J+CM CA n/a 85 NE strike slip 0 16 169

48.29 Raymond CA 1.5 79 N strike slip 0 16 22

52.22 Puente Hills (Santa Fe Springs) CA 0.7 29 N thrust 2.8 15 11

52.72 San Joaquin Hills CA 0.5 23 SW thrust 2 13 27

57.37 Elysian Park (Upper) CA 1.3 50 NE reverse 3 15 20

60.90 Puente Hills (LA) CA 0.7 27 N thrust 2.1 15 22

62.66 Verdugo CA 0.5 55 NE reverse 0 15 29

63.70 Helendale-So Lockhart CA 0.6 90 V strike slip 0 13 114

63.89 S. San Andreas;BG+CO CA n/a 72 strike slip 0.3 12 125

63.89 S. San Andreas;BG CA n/a 58 strike slip 0 13 56

64.72 Newport Inglewood Connected alt 2 CA 1.3 90 V strike slip 0 11 208

64.86 Newport-Inglewood, alt 1 CA 1 88 strike slip 0 15 65

64.86 Newport Inglewood Connected alt 1 CA 1.3 89 strike slip 0 11 208

66.86 Newport-Inglewood (Offshore) CA 1.5 90 V strike slip 0 10 66

69.11 North Frontal (East) CA 0.5 41 S thrust 0 16 27

69.58 Hollywood CA 1 70 N strike slip 0 17 17

69.99 Pinto Mtn CA 2.5 90 V strike slip 0 16 74

74.48 Santa Monica Connected alt 2 CA 2.4 44 strike slip 0.8 11 93

78.73 Sierra Madre (San Fernando) CA 2 45 N thrust 0 13 18

78.79 San Gabriel CA 1 61 N strike slip 0 15 71

80.25 Palos Verdes Connected CA 3 90 V strike slip 0 10 285

80.25 Palos Verdes CA 3 90 V strike slip 0 14 99

https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=108
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_54
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=1i
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_56
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=1g1857_m1
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_44
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_30
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_4
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_14
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=1h
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_16
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_15
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_13
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_14
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=126a
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_5
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_4
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_6
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=126c
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=109a
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=105e
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_4
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_5
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_6
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A125_7
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=125c
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=185_CH
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_10
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=126d
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_11
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=103
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=185_SFS
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=186
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=218
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=185_LA
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=104
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=110abc
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_10
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=Aso1_9
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=127_alt2
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=127ab
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=127_alt1
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=127cd
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=109b
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=102
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=118
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=101_alt2
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=105b
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=89
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=128abc
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=128


82.94 Lenwood-Lockhart-Old Woman Springs CA 0.9 90 V strike slip 0 13 145

86.16 Santa Monica, alt 1 CA 1 75 N strike slip 0 18 14

86.16 Santa Monica Connected alt 1 CA 2.6 51 strike slip 0 16 79

87.04 Northridge CA 1.5 35 S thrust 7.4 17 33

89.07 Johnson Valley (No) CA 0.6 90 V strike slip 0 16 35

92.01 Elsinore;J CA 3 84 NE strike slip 0 19 75

92.01 Elsinore;J+CM CA 3 84 NE strike slip 0 17 118

96.77 Malibu Coast, alt 2 CA 0.3 74 N strike slip 0 16 38

96.77 Malibu Coast, alt 1 CA 0.3 75 N strike slip 0 8 38

96.77 Coronado Bank CA 3 90 V strike slip 0 9 186

97.05 Landers CA 0.6 90 V strike slip 0 15 95

97.86 Santa Susana, alt 1 CA 5 55 N reverse 0 16 27

98.37 Burnt Mtn CA 0.6 67 W strike slip 0 16 21

99.31 Anacapa-Dume, alt 2 CA 3 41 N thrust 1.2 12 65

https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=111ab117
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=101
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=101_alt1
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=135
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=115a
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=126e
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=A126_8
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=99_alt2
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=99
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=131
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=114ab115b116
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=105a
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=119
https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/view_fault.cfm?cfault_id=100_alt2
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Hazards by Location

Search Information

Coordinates: 34.071544, -117.479154

Elevation: 1065 ft

Timestamp: 2022-02-08T22:57:10.408Z

Hazard Type: Seismic

Reference
Document:

ASCE7-16

Risk Category: II

Site Class: D-default

Basic Parameters

Name Value Description

SS 1.806 MCER ground motion (period=0.2s)

S1 0.676 MCER ground motion (period=1.0s)

SMS 2.167 Site-modified spectral acceleration value

SM1 * null Site-modified spectral acceleration value

SDS 1.445 Numeric seismic design value at 0.2s SA

SD1 * null Numeric seismic design value at 1.0s SA

* See Section 11.4.8

Additional Information

Name Value Description

SDC * null Seismic design category

Fa 1.2 Site amplification factor at 0.2s

Fv * null Site amplification factor at 1.0s

CRS 0.933 Coefficient of risk (0.2s)

CR1 0.909 Coefficient of risk (1.0s)

PGA 0.77 MCEG peak ground acceleration

FPGA 1.2 Site amplification factor at PGA

PGAM 0.924 Site modified peak ground acceleration

TL 12 Long-period transition period (s)

SsRT 1.806 Probabilistic risk-targeted ground motion (0.2s)

SsUH 1.935 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

1065 ft

Report a map errorMap data ©2022 Google, INEGI

https://www.google.com/maps/@34.071544,-117.479154,8z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=34.071544,-117.479154&z=8&t=m&hl=en-US&gl=US&mapclient=apiv3


SsD 2.155 Factored deterministic acceleration value (0.2s)

S1RT 0.676 Probabilistic risk-targeted ground motion (1.0s)

S1UH 0.743 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

S1D 0.717 Factored deterministic acceleration value (1.0s)

PGAd 0.884 Factored deterministic acceleration value (PGA)

* See Section 11.4.8

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code adoption
process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before proceeding with design.

Disclaimer
Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or liability for its
accuracy. The material presented in the report should not be used or relied upon for any specific application without competent examination and
verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the use of this information
replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the standard
of care required of such professionals in interpreting and applying the results of the report provided by this website. Users of the information from this
website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies
responsible for building code approval and interpretation for the building site described by latitude/longitude location in the report.

https://earthquake.usgs.gov/ws/designmaps/




EARTH­STRATA 

General Earthwork and Grading Specifications 

General 

Intent:   These General Earthwork and Grading Specifications are intended to 
be  the minimum requirements  for  the grading and earthwork  shown on  the 
approved  grading  plan(s)  and/or  indicated  in  the  geotechnical  report(s).  
These General Earthwork and Grading Specifications should be considered a 
part  of  the  recommendations  contained  in  the  geotechnical  report(s)  and  if 
they  are  in  conflict  with  the  geotechnical  report(s),  the  specific 
recommendations  in  the  geotechnical  report  shall  supersede  these  more 
general  specifications.    Observations  made  during  earthwork  operations  by 
the  project  Geotechnical  Consultant  may  result  in  new  or  revised 
recommendations  that  may  supersede  these  specifications  and/or  the 
recommendations in the geotechnical report(s).   

The Geotechnical Consultant of Record:  The Owner shall employ a qualified 
Geotechnical  Consultant  of  Record  (Geotechnical  Consultant),  prior  to 
commencement of grading or construction.  The Geotechnical Consultant shall 
be  responsible  for  reviewing  the  approved  geotechnical  report(s)  and 
accepting the adequacy of the preliminary geotechnical  findings, conclusions, 
and  recommendations  prior  to  the  commencement  of  the  grading  or 
construction. 

Prior  to  commencement  of  grading  or  construction,  the  Owner  shall 
coordinate  with  the  Geotechnical  Consultant,  and  Earthwork  Contractor 
(Contractor)  to  schedule  sufficient  personnel  for  the  appropriate  level  of 
observation, mapping, and compaction testing. 

During  earthwork  and  grading  operations,  the Geotechnical  Consultant  shall 
observe,  map,  and  document  the  subsurface  conditions  to  confirm 
assumptions made during the geotechnical design phase of the project.  Should 
the observed conditions differ significantly from the interpretive assumptions 
made during the design phase, the Geotechnical Consultant shall recommend 
appropriate changes to accommodate the observed conditions, and notify the 
reviewing agency where required.   

The  Geotechnical  Consultant  shall  observe  the  moisture  conditioning  and 
processing of the excavations and fill materials.   The Geotechnical Consultant 
should perform periodic relative density testing of fill materials to verify that 
the attained level of compaction is being accomplished as specified.   



The Earthwork Contractor:  The Earthwork Contractor (Contractor) shall be 
qualified, experienced, and knowledgeable in earthwork logistics, preparation 
and  processing  of  earth  materials  to  receive  compacted  fill,  moisture‐
conditioning and processing of fill, and compacting fill.  The Contractor shall be 
provided with  the approved grading plans and geotechnical report(s)  for his 
review and acceptance of responsibilities, prior to commencement of grading.  
The  Contractor  shall  be  solely  responsible  for  performing  the  grading  in 
accordance with the approved grading plans and geotechnical report(s).  Prior 
to commencement of grading, the Contractor shall prepare and submit to the 
Owner  and  the  Geotechnical  Consultant  a  work  plan  that  indicates  the 
sequence of earthwork grading,  the number of  “equipment” of work and  the 
estimated  quantities  of  daily  earthwork  contemplated  for  the  site.    The 
Contractor  shall  inform  the Owner  and  the Geotechnical  Consultant  of work 
schedule changes and revisions to the work plan at least 24 hours in advance 
of such changes so that appropriate personnel will be available for observation 
and testing.   No assumptions shall be made by the Contractor with regard to 
whether the Geotechnical Consultant is aware of all grading operations. 

It  is  the sole responsibility of  the Contractor  to provide adequate equipment 
and methods to accomplish the earthwork operations in accordance with the 
applicable grading codes and agency ordinances, these specifications, and the 
recommendations in the approved geotechnical report(s) and grading plan(s).  
At  the  sole  discretion  of  the  Geotechnical  Consultant,  any  unsatisfactory 
conditions,  such  as  unsuitable  earth  materials,  improper  moisture 
conditioning,  inadequate  compaction,  insufficient  buttress  keyway  size, 
adverse  weather  conditions,  etc.,  resulting  in  a  quality  of  work  less  than 
required  in  the  approved  grading  plans  and  geotechnical  report(s),  the 
Geotechnical  Consultant  shall  reject  the  work  and  may  recommend  to  the 
Owner that grading be stopped until conditions are corrected.  

Preparation of Areas for Compacted Fill 

Clearing and Grubbing:    Vegetation,  such  as  brush,  grass,  roots,  and  other 
deleterious material shall be sufficiently removed and properly disposed in a 
method  acceptable  to  the  Owner,  Geotechnical  Consultant,  and  governing 
agencies. 

The Geotechnical Consultant shall evaluate the extent of  these removals on a 
site  by  site  basis.    Earth  materials  to  be  placed  as  compacted  fill  shall  not 
contain more than 1 percent organic materials (by volume).  No compacted fill 
lift shall contain more than 10 percent organic matter.   

Should  potentially  hazardous materials  be  encountered,  the Contractor  shall 
stop  work  in  the  affected  area,  and  a  hazardous  materials  specialist  shall 
immediately  be  consulted  to  evaluate  the  potentially  hazardous  materials, 
prior to continuing to work in that area. 



It  is  our  understanding  that  the  State  of  California  defines  most  refined  
petroleum  products  (gasoline,  diesel  fuel,  motor  oil,  grease,  coolant,  etc.)  as 
hazardous waste.   As such, indiscriminate dumping or spillage of these fluids 
may constitute a misdemeanor, punishable by fines and/or imprisonment, and 
shall  be  prohibited.    The  contractor  is  responsible  for  all  hazardous  waste  
related to his operations.  The Geotechnical Consultant does not have expertise 
in this area.  If hazardous waste is a concern, then the Owner should contract 
the services of a qualified environmental assessor. 

Processing:    Exposed  earth  materials  that  have  been  observed  to  be  
satisfactory for support of compacted fill by the Geotechnical Consultant shall 
be scarified to a minimum depth of 6 inches.  Exposed earth materials that are 
not  observed  to  be  satisfactory  shall  be  removed  or  alternative  
recommendations   may   be   provided   by   the   Geotechnical   Consultant.  
Scarification shall continue until the exposed earth materials are broken down 
and free of oversize material and the working surface  is reasonably uniform, 
flat, and free of uneven features that would inhibit uniform compaction.   The 
earth  materials  should  be  moistened  or  air  dried  to  near  optimum  moisture  
content, prior to compaction.  

Overexcavation:    The  Cut  Lot  Typical  Detail  and  Cut/Fill  Transition  Lot 
Typical  Detail,  included  herein  provides  a  graphic  illustration  that  depicts   
typical  overexcavation  recommendations  made  in  the  approved  geotechnical 
report(s) and/or grading plan(s). 

Keyways and Benching:  Where fills are to be placed on slopes steeper than 
5:1  (horizontal  to  vertical  units),  the  ground  shall  be  thoroughly  benched  as  
compacted  fill  is  placed.    Please  see  the  three  Keyway  and  Benching  Typical 
Details with subtitles Cut Over Fill Slope, Fill Over Cut Slope, and Fill Slope for 
a  graphic  illustration.     The  lowest  bench  or  smallest   keyway  shall  be  
a  minimum  of  10  feet wide  (or ½  the  proposed  slope  height)  and  at  least  2 
feet  into  competent  earth  materials  as  advised  by  the  Geotechnical 
Consultant.  Typical benches shall be excavated a minimum height of 4 feet into 
competent  earth  materials  or  as  recommended  by  the  Geotechnical  
Consultant.    Fill   placed  on  slopes  steeper  than  5:1  should  be  thoroughly 
benched  or otherwise excavated  to provide a  flat  subgrade  for  the  compacted 
fill. 

Evaluation/Acceptance  of  Bottom  Excavations:    All  areas  to  receive  
compacted  fill  (bottom excavations),  including  removal excavations, processed 
areas,  keyways,  and  benching,  shall  be  observed,  mapped,  general  elevations 
recorded,  and/or  tested  prior  to  being  accepted  by  the  Geotechnical  
Consultant as suitable to receive compacted fill.   The Contractor shall obtain 
a  written  acceptance  from  the  Geotechnical  Consultant  prior  to  
placing  compacted   fill.      A   licensed   surveyor   shall   provide   the   survey  
control   for  determining  elevations  of  bottom  excavations,  processed  areas, 
keyways, and 



Fill Materials 

benching.    The  Geotechnical  Consultant  is  not  responsible  for  erroneously  
located, fills, subdrain systems, or excavations. 

General:  Earth material to be used as compacted fill should to a large extent 
be  free  of  organic  matter  and  other  deleterious  substances  as  evaluated  and  
accepted by the Geotechnical Consultant.   

Oversize:    Oversize  material  is  rock  that  does  not  break  down  into  smaller  
pieces and has a maximum diameter greater than 12 inches.  Oversize rock shall 
not be  included within compacted  fill unless specific methods and guidelines 
acceptable  to  the  Geotechnical  Consultant  are  followed.    For  examples  of  
methods and guidelines of oversize rock placement see the enclosed Oversize 
Rock Disposal Detail.  The inclusion of oversize materials in the compacted fill 
shall only be acceptable if the oversize material  is completely surrounded by 
compacted  fill  or  thoroughly  jetted granular materials.    No oversize  material  
shall   be  placed  within  10 vertical  feet  of  finish  grade  or  within   2 feet   of 
proposed utilities or underground improvements. 

Import:    Should  imported  earth  materials  be  required,  the  proposed  import  
materials shall  meet the requirements  of the Geotechnical Consultant.    Well 
graded,  very  low  expansion  potential  earth materials  free  of  organic  matter  
and other deleterious substances are usually sought after as import materials.  
However, it is generally in the Owners best interest that potential import earth 
materials  are  provided  to  the  Geotechnical  Consultant  to  determine  their  
suitability for the intended purpose.   At  least 48 hours should be allotted for 
the  appropriate  laboratory  testing  to  be  performed,  prior  to  starting  the  
import operations. 

Fill Placement and Compaction Procedures 

Fill Layers:   Fill materials shall be placed  in areas prepared to receive  fill  in 
nearly  horizontal  layers  not  exceeding  8 inches  in  loose  thickness.    Thicker 
layers may be accepted by the Geotechnical Consultant, provided field density 
testing  indicates  that  the  grading  procedures  can  adequately  compact  the 
thicker layers.  Each layer of fill shall be spread evenly and  thoroughly mixed 
to  obtain  uniformity  within  the  earth  materials  and  consistent  moisture 
throughout the fill. 

Moisture Conditioning of Fill:  Earth materials to be placed as compacted fill 
shall be watered, dried, blended, and/or mixed, as needed to obtain relatively 
uniform  moisture  contents  that  are  at  or  slightly  above  optimum.    The 
maximum density and optimum moisture content  tests should be performed 
in accordance with the American Society of Testing and Materials (ASTM test 
method D1557‐00). 



Compaction of Fill:   After each  layer has been moisture‐conditioned, mixed, 
and  evenly  spread,  it  should  be  uniformly  compacted  to  a  minimum  of 
90 percent  of  maximum  dry  density  as  determined  by  ASTM  test  method 
D1557‐00.    Compaction  equipment  shall  be  adequately  sized  and  be  either 
specifically  designed  for  compaction  of  earth  materials  or  be  proven  to 
consistently achieve the required level of compaction. 

Compaction  of  Fill  Slopes:    In  addition  to  normal  compaction  procedures 
specified  above,  additional  effort  to  obtain  compaction  on  slopes  is  needed.  
This may be accomplished by backrolling of slopes with sheepsfoot rollers as 
the  fill  is  being  placed,  by  overbuilding  the  fill  slopes,  or  by  other methods 
producing results  that are satisfactory  to  the Geotechnical Consultant.   Upon 
completion of grading, relative compaction of the fill and the slope face shall be 
a minimum of 90 percent of maximum density per ASTM test method D1557‐
00. 

Compaction  Testing  of  Fill:    Field  tests  for  moisture  content  and  relative 
density of the compacted fill earth materials shall be periodically performed by 
the Geotechnical Consultant.  The location and frequency of tests shall be at the 
Geotechnical Consultant's discretion based on field observations.  Compaction 
test locations will not necessarily be random.   The test locations may or may 
not be selected to verify minimum compaction requirements in areas that are 
typically prone to inadequate compaction, such as close to slope faces and near 
benching. 

Frequency  of  Compaction  Testing:    Compaction  tests  shall  be  taken  at 
minimum  intervals  of  every  2 vertical  feet  and/or  per  1,000 cubic  yards  of 
compacted materials placed.  Additionally, as a guideline, at least one (1) test 
shall be taken on slope faces for each 5,000 square feet of slope face and/or for 
each 10 vertical feet of slope.  The Contractor shall assure that fill placement is 
such  that  the  testing  schedule  described  herein  can  be  accomplished  by  the 
Geotechnical  Consultant.    The  Contractor  shall  stop  or  slow  down  the 
earthwork operations to a safe level so that these minimum standards can be 
obtained.   

Compaction  Test  Locations:    The  approximate  elevation  and  horizontal 
coordinates  of  each  test  location  shall  be  documented  by  the  Geotechnical 
Consultant.   The Contractor shall coordinate with the Surveyor  to assure that 
sufficient  grade  stakes  are  established.    This  will  provide  the  Geotechnical 
Consultant  with  sufficient  accuracy  to  determine  the  approximate  test 
locations and elevations.  The Geotechnical Consultant can not be responsible 
for staking erroneously located by the Surveyor or Contractor.  A minimum of 
two grade stakes should be provided at a maximum horizontal distance of 100 
feet and vertical difference of less than 5 feet. 



Subdrain System Installation 

Subdrain  systems  shall  be  installed  in  accordance  with  the  approved  geotechnical 
report(s),  the  approved  grading  plan,  and  the  typical  details  provided  herein.    The 
Geotechnical  Consultant  may  recommend  additional  subdrain  systems  and/or 
changes to the subdrain systems described herein, with regard to the extent, location, 
grade,  or  material  depending  on  conditions  encountered  during  grading  or  other 
factors.   All subdrain systems shall be surveyed by a  licensed  land surveyor (except 
for  retaining wall  subdrain  systems)  to  verify  line  and  grade  after  installation  and 
prior to burial.  Adequate time should be allowed by the Contractor to complete these 
surveys. 

Excavation 

All excavations and over‐excavations for remedial purposes shall be evaluated by the 
Geotechnical  Consultant  during  grading  operations.    Remedial  removal  depths 
indicated  on  the  geotechnical  plans  are  estimates  only.    The  actual  removal  depths 
and  extent  shall  be  determined  by  the  Geotechnical  Consultant  based  on  the  field 
evaluation  of  exposed  conditions  during  grading  operations.    Where  fill  over  cut 
slopes  are  planned,  the  cut  portion  of  the  slope  shall  be  excavated,  evaluated,  and 
accepted by the Geotechnical Consultant prior to placement of the fill portion of the 
proposed slope, unless specifically addressed by the Geotechnical Consultant.  Typical 
details for cut over fill slopes and fill over cut slopes are provided herein. 

Trench Backfill 

1) The Contractor  shall  follow all OHSA and Cal/OSHA requirements  for  trench
excavation safety.

2) Bedding and backfill of utility  trenches shall be done  in accordance with  the
applicable  provisions  in  the  Standard  Specifications  of  Public  Works
Construction.  Bedding materials shall have a Sand Equivalency more than 30
(SE>30).    The  bedding  shall  be  placed  to  1  foot  over  the  conduit  and
thoroughly jetting to provide densification.  Backfill should be compacted to a
minimum of 90 percent of maximum dry density, from 1 foot above the top of
the conduit to the surface.

3) Jetting of the bedding materials around the conduits shall be observed by the
Geotechnical Consultant.

4) The  Geotechnical  Consultant  shall  test  trench  backfill  for  the  minimum
compaction  requirements  recommended herein.   At  least one  test  should be
conducted  for  every 300  linear  feet  of  trench  and  for  each 2  vertical  feet  of
backfill.

5) For  trench  backfill  the  lift  thicknesses  shall  not  exceed  those  allowed  in  the
Standard  Specifications  of  Public Works  Construction,  unless  the  Contractor
can  demonstrate  to  the  Geotechnical  Consultant  that  the  fill  lift  can  be
compacted to the minimum relative compaction by his alternative equipment
or method.
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GEOTECHNICAL MAP
LOCATED AT NORTHEAST CORNER OF VALLEY BOULEVARD AND

 LIVE OAK AVENUE, FITY OF FONTANA, SAN BERNARDINO COUNTY, CALIFORNIA

APN 0235-031-04, 0235-041-13, 0235-041-14, 0235-041-20 THROUGH 0235-041-24

JDG

Geotechnical, Environmental and Materials Testing Consultants

www.ESGSINC.com  (951) 397-8315

Earth Strata Geotechnical Services, Inc.
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