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FIELD EXPLORATION
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APPENDIX A

FIELD EXPLORATION

For our field investigation, six (6} exploratory bores were excavated on October 31, 2017 utilizing a truck
mounted hollow stem auger rig {(Mobile B-61). Continuous logs of the materials encountered were made
by a representative of Sladden Engineering. Materials encountered in the boreholes were classified in
accordance with the Unified Soil Classification System which is presented in this appendix.

Representative undisturbed samples were obtained within our bores by driving a thin-walled steel
penetration sampler (California split spoon sampler) or a Standard Penetration Test (SPT) sampler with a
140 pound automatic-trip hammer dropping approximately 30 inches (ASTM [}1586). The number of
blows required to drive the samplers 18 inches was recorded in 6-inch increments and blowcounts are

indicated on the boring logs.

The California samplers are 3.0 inches in diameter, carrying brass sample rings having inner diameters of
2.5 inches. The standard penetration samplers are 2.0 inches in diameter with an inner diameter of 1.5
inches. Undisturbed samples were removed from the sampler and placed in moisture sealed containers in
order to preserve the natural soil moisture content. Bulk samples were obtained from the excavation
spoils and samples were then transported to our laboratory for further observations and testing.

Sladden Engineering
www.SladdenEngineering.con?
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Principal Sources (faults, subduction, random seismicity having > 3% contribution

UC33brAvg FM31:

Percent Contributed: 7.28

Distance {(km): null
Magnitude: null

Epsilon (mean values): null

San Jacinto (Stepovers Combined) [2]:
Percent Contributed: 2.14
Distance (km): 24.568702

hitps:/iearthquake.usgs.govfhazards/interactive/
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Magnitude: 7.9786717
Epsilon (mean values): 0.79905319
Azimuth: 48.17305
Latitude: 33.802499
Longitude: -116.98307
Elsinore (Temecula) rev [0]:
Percent Contributed: 2.04
Distance (km): 9.7411202
Magnitude: 7.3723809
Epsilon (mean values): 0.24916237
Azimuth: 220.88047
Latitude: 33.589792
Longitude: -117.24926
UC33brAvg FM32:
Percent Contributed: 7.25
Distance (km): null
Magnitude: null
Epsilon (mean values): nuil
San Jacinto (Stepovers Combined) [2]:
Percent Contributed: 2.12
Distance {(km): 24.568702
Magnitude: 7.9756494
Epsilon {mean values): 0.80131809
Azimuth: 48.17305
Latitude: 33.802499
Longitude: -116.98307
Elsinore (Temecula) rev [0}
Percent Contributed: 2.01
Distance {km). 9.7411202
Magnitude: 7.4177102
Epsilon {(mean values): 0.22887896
Azimuth: 220.88047
Latitude: 33.589792
Longitude: ~-117.24926
UC33brAvg_FM31 (opt):
Percent Contributed: 4 4
Distance (km): null
Magnitude: null
Epsilon (mean values): null
UC33brAvg_FM32 (opt):
Percent Contributed: 4.4
Distance (km); nult
Magnitude: null
Epsilon (mean values): nuil
PSHA Deaggregation. %contributions.
site: Test
longitude: 117.181°W
latitude: 33.655°E
imt: Peak ground acceleration

hitpa/fearthquake.usgs.govihazards/interactive/

Unified Hazard Tool
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vs30 = 537 m/s (Site class C)
return period: 475 yrs.

Linified Hazard Tool

#This deaggregation corresponds to: Campbell & Bozorgnia (2014)
Summary statistics for PSHA PGA deaggregation, r=distance, s=epsilon:

Deaggregation targets:

Return period: 475 yrs

Exceedance rate: 0.0021052632 yr

PGA ground motion: 0.379368399 g
Recovered targets:

Return period: 506.33526 yrs

Exceedance rate: 0.001874976 yr
Totals:

Binned: 15.06 %

Residual: 0 %

Trace: 0.06 %
Mean (for all sources):

r16.82 km

m: 6.93

t: 1.04 0
Mode (largest r-m bin):

rr9.75 km

m: 7.71

g 0.16 O

Contribution: 1.66 %
Mode (largest s bin):

r.9.74 km

m:7.71

£o: 0.16 o

Contribution: 1.65 %
Discretization:

r:min = 0.0, max = 1000.0, A=20.0 km

mmin=44 max=94 A=02

emn=-3.0 max=30A=050
Epsilon keys:

gQ: [~ .. -2.5)

e1:[-2.5 .. -2.0)

g2:[-2.0 .. -1.5)

g3 [-1.5 .. -1.0)

g4:{-1.0 .. -0.5)

£5:[-0.5 .. 0.0)

€6:[0.0.. 0.5)

g7:{0.5..1.0)

£8:[1.0 .. 1.5)

€9 [1.5.. 2.00

£10: [2.0 .. 2.5)

e11: [2.5 .. +o0]
Closest Distance, rRup (km) Magnitude {Mw)
[1,1.5)  €=[0.51) £=(-=,0.5) £=[-0.5,%)
£=[-2.5,-2) g=(-=,-2.5)

htips:ifearthquake.usgs.gov/hazardsiinteractive/

ALL &
e=[-1,-0.5)

£={-1.5,-1)

£=[2.5,=) £=[2,2.5) £=[1.5,2) &=
£=[-2,-1.5)

20134
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0.000

0.000

0.000

0.006

Unified Hazard Tool

3.000

0.0G0

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.0600

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.600

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.0006

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.6600

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.060
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

21734



121172017

0.000 0.000
50 7.7 0.089
0.000 0.000
50 7.9 0.176
0.000 0.000
50 8.1 0.182
0.000 0.000
50 8.3 0.071
0.000 4.000
30 5.5 0.001
0.000 0.060
30 5.7 0.0086
0.000 0.000
30 5.9 0.019
0.000 0.000
30 6.1 0.059
0.000 0.000
30 6.3 0.169
0.000 0.000
30 6.5 0.837
0.000 0.000
30 6.7 0.119
0.000 0.000
30 6.9 0.088
0.000 0.000
30 7.1 0.078
0.000 0.000
30 7.3 0.144
0.000 0.000
30 7.5 0.309
0.000 0.000
30 V.7 0.447
0.000 0.000
30 7.9 0.591
0.000 0.000
30 8.1 0.895
0.000 0.000
30 8.3 0430
0.000 0.000
10 5.1 0.194
0.000 0.000
10 5.3 0.292
0.006 0.000
10 5.5 0.431
0.000 0.000
10 5.7 0472
0.000 0.000
10 5.9 0495
0.000 0.000

hitps:/fearthquake.usgs.govihazards/interactive/

0.000
0.013
0.000
0.014
0.000
0.173
0.000
0.071
0.000
0.001
0.000
0.006
0.000
0.009
0.000
0.603
0.000
0.023
0.000
0.001
0.000
0.001
0.000
0.007
0.000
0.009
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.600
0.000
0.000
0.000
0.000
0.093
0.000
0.034
0.600
0.236
0.000
0.057
0.000
0.187
0.000

6.000
0.076
0.000
0.162
0.000
0.009
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.010
0.000
0.037
6.000
0.100
0.000
0.038
6.000
0.086
0.000
0.053
0.000
0.049
0.000
0.030
0.000
0.287
0.000
0.399
0.000
0.56%9
0.000
0.887
0.000
0.430
0.000
0.084
0.000
0.177
0.060
0.133
0.000
0.242
0.000
0.157
0.000

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.018
0.046
0.788
0.028
0.028
0.021
0.089
0.015
0.046
0.022
0.008
0.000
0.017
0.074
0.039
0.120

0.087

Unified Hazard Tool

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.010

0.004

0.001

G.000

0.024

0.006

0.002

0.000

0.000

0.000

0.006

0.023

0.034

0.063

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.060
0.000
0.060
XSTODO
0.0189

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.060
0.000
0.060
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
G.000
0.000
0.000
0.000
0.000
0.000
0.0006
0.000

0.000

0.600
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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12111/2017 Unified Hazard Tool

10 6.1 0.698 0.1¢0 0.248 0.120 0.136 0.004 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 6.3 1.445 0.024 0.255 0.272 0.221 0.672 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 6.5 1.260 0.120 0.093 0.440 0.477 0.130 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 6.7 0.777 0.121 0.041 0.587 0.024 0.005 0.000 - 0.000 0.000
0.000 0.000 0.000 0.000
10 6.9 0.792 0.064 0.606 0.073 0.049 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 7.1 0.388 0.030 0.310 0.028 0.019 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 7.3 0.557 0.011 0.522 0.013 0.011 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 7.5 0.524 0.003 0.500 0.017 0.004 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 7.7 1.661 0.005 1.654 0.001 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 7.9 0.160 0.000 0.016 0.144 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 8.1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
Principal Sources (faults, subduction, random seismicity having > 3% contribution
UC33brAvg_FM31:

Percent Contributed: 5.35

Distance (km): null

Magnitude: null

Epsilon (mean values): null
Elsinore (Temecula) rev [0]:

Percent Contributed: 2.02

Distance (km): 9.7411202

Magnitude: 7.3467666

Epsilon (mean values): 0.27658013

Azimuth: 220.88047

Latitude: 33.589792

Longitude: -117.24926
San Jacinto (Stepovers Combined) [2]:

Percent Contributed: 1.26

Distance (km): 24.568702

Magnitude: 7.9601794

Epsilon (mean values): 1.1602125

Azimuth: 48.17305

Latitude: 33.802499

Longitude: -116.98307
UC33brAvg FM32:

Percent Contributed: 5.33

Distance (km): nuli

Magnitude: null

Epsilon (mean values): null
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12112017 Unified Hazard Toal

Elsinore (Temecula) rev [0]:
Percent Contributed: 1.99
Distance (km): 9.7411202
Magnitude: 7.3949539
Epsilon {(mean values): 0.2532041
Azimuth: 220.88047
Latitude: 33.589792
Longitude: -117.24926
San Jacinto (Stepovers Combined) [2]:
Percent Contributed: 1.25
Distance (km): 24.568702
Magnitude: 7.958108
Epsilon (mean values): 1.1616037
Azimuth: 48.17305
Latitude: 33.802499
Longitude: -116.98307
UC33brAvg FM31 (opt):
Percent Contributed: 2.19
Distance (km): null
Magnitude: null
Epsilon (mean values): null
UC33brAvg_FM32 (opt):
Percent Contributed: 2.19
Distance (km): null
Magnitude: null
Epsilon (mean values): null
PSHA Deaggregation. %contributions.
site: Test
longitude: 117.181°W
latitude: 33.655°E
imt: Peak ground acceleration
vs30 = 537 m/s (Site class C)
returmn period: 475 yrs.
#This deaggregation corresponds to: Chicu & Youngs (2014)
Summary statistics for PSHA PGA deaggregation, r=distance, e=epsilon:
Deaggregation targets:
Return period: 475 yrs
Exceedance rate: 0.0021052632 yr
PGA ground motion: 0.37936899 g
Recovered targets:
Return period; 506.33526 yrs
Exceedance rate: 0.001974976 yr*
Totais:
Binned: 19.78 %
Residual: 0 %
Trace: 0.11 %
Mean (for all sources):
r: 18.1 km
m: 6.99

https:/iearthquake. usgs.gov/hazards/interactive/ 24734



12/11/2017

£0; 0.89 0

Mode (largest r-m bin):

r9.75 km
m: 7.71
£ -0.15 0

Contribution: 2.13 %
Made (largest €0 bin):

r9.74 km
m: 7.71
go: -0.15

Contribution: 2.11 %

Discretization:

r: min = 0.0, max = 1000.0, A =20.0 ki
mmn=44 max=94 A=02
emin=-3.0 max=30 A=050

Epsilon keys:
£Q: [-e0 .. -2.5)
€1 [-2.5 .. -2.0)
£2: [-2. 0 .-1.5)
£3:[-1.5 .. -1.0)
ed: [-1. O .-0.5)
£5: [-0.5 .. 0.0)
£6: [0.0 .. 0.5)
£7:[0.5..1.0)
£8:[1.0 .. 1.5)
£9: [1.5 .. 2.0)
e10: [2.0 . 2 5)
g11: [2.5 .. +=]

Closest Distance, rRup (km)
[1,1.5)  €=[0.5,1) g=(-=,0.5)

£=[-2.5,-2)  g£=(~=,-2.5)
130 7.9 0.000  0.000
0.000  0.000  0.000
130 8.1 0.000  0.000
0.000  0.000 0.000
130 8.3 0.000  0.000
0.000  0.000  0.000
110 7.5 0.000  ©0.000
0.000  0.000  0.000
110 7.7 0.001  0.001
0.000  0.000  0.000
110 7.9 0.000  0.000
0.000  0.000  0.000
110 8.1 0.000  0.000
0.000  0.000  0.000
110 8.3 0.000  0.000
0.000  0.000  0.000
90 7.3 0.000  0.000
0.000  0.000  0.000

https:fearthquake.usgs.govihazardsiinteractive/

Magnitude (Mw)

£=[-0.5,%)
0.000  0.000
0.000
0.000  0.000
0.000
0.000  0.000
0.000
0.000  0.000
0.000
0.000  0.000
0.000
0.000  0.000
0.000
0.000  0.000
0.000
0.000  0.000
0.000
0.000  0.000
0.000

Unified Hazard Tool

ALL £ e=[2.5,=) e=[2,2.5) ¢
£=[-1,-0.5) e=[-1.5,-1)
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000

£=[1.5,2) €=
£=[-2,-1.5)

0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000
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80 7.5 0.001
0.000 0.000
90 7.7 0.006
0.000 0.000
90 7.9 0.007
0.000 0.000
g0 8.1 0.001
0.000 0.000
90 8.3 0.003
0.000 0.000
70 6.9 0.000
0.000 0.000
70 7.1 0.001
0.000 0.000
70 7.3 0.010
0.000 0.000
70 7.5 0.021
0.000 0.000
70 7.7 0.016
0.000 0.6000
70 7.9 0.028
0.000 0.000
70 8.1 0.004
0.000 0.0600
70 8.3 0.005
0.060 0.000
50 6.5 0.000
0.000 0.000
50 6.7 0.000
0.000 0.000
50 6.9 0.006
0.600 0.000
50 7.1 0.052
0.000 0.000
50 7.3 0.033
0.000 0.000
50 7.5 0.131
0.000 0.000
50 7.7 0.198
0.000 0.000
50 7.9 0.386
0.000 0.000
50 8.1 0.430
0.000 0.000
20 8.3 01477
0.000 0.000
30 5.1 0.00t
0.000 0.000
30 5.3 0.008

https:/fearthquake.usgs.govihazards/interactive/

0.000
0.000
0.002
0.000
0.002
0.600
0.000
0.000
0.003
0.000
0.000
0.000
0.601
0.000
0.003
0.000
0.000
0.000
0.002
0.600
0.003
0.000
0.062
0.600
0.005
0.000
0.060
0.600
0.000
0.000
0.000
0.000
0.000
0.000
0.004
0.600
0.000
0.000
0.031
0.000
0.008
0.000
0.122
0.600
0.175
0.000
0.001
0.000
0.008

0.001
0.000
0.004
0.000
0.005
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.007
0.000
0.013
0.000
0.012
0.000
0.024
0.000
0.002
6.000
0.600
0.000
0.000
0.000
0.000
0.000
0.006
0.000
0.032
0.000
0.023
0.000
0.027
0.000
0.083
0.000
0.363
0.000
0.308
0.000
0.002
0.000
0.000
0.000
0.000

0.000

0.000

0.000

0.000

0.0600

0.000

0.000

0.000

0.008

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.020

0.006

0.089

0.074

0.015

0.000

0.000

0.000

0.000

Unified Hazard Tool

0.000

0.000

0.000

0.000

0.600

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.004

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.0G0

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
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121142017

0.000 0.006
30 5.5 0.018
0.000 0.000
30 57 0.032
0.000 0.000
30 5.9 0.049
0.000 0.000
30 6.1 0.079
0.000 0.000
30 6.3 0.111
0.000 0.000
30 6.5 0.426
0.000 0.000
30 6.7 0.086
0.000 0.000
30 6.9 0.085
0.000 0.000
30 7.1 0.092
0.000 0.000
30 7.3 0.188
0.000 0.000
30 7.5 0.451
0.000 0.000
36 7.7 0.730
0.000 0.000
30 7.9 1.046
0.0600 0.000
36 8.1 1.852
0.000 0.000
30 8.3 0.831
0.000 0.000
10 6.1 0.862
0.000 0.000
10 5.3 0.766
0.000 0.000
10 6.5 0.786
0.000 0.000
10 5.7 0.755
0.000 0.000
10 5.9 0.684
0.000 0.000
10 6.1 0.808
0.000 0.000
10 6.3 1.216
0.000 0.000
10 6.5 0.990
0.000 0.000
10 6.7 0.733
0.000 0.000

hitps:fearthquake.usgs.govhazards/interactive/

0.000
0.002
0.000
0.018
0.000
0.031
0.000
0.006
0.000
0.022
0.000
0.001
0.000
0.001
0.000
0.014
0.000
0.004
0.000
0.014
0.000
0.600
0.000
0.003
0.000
0.052
0.000
0.009
0.000
0.831
0.000
0.223
0.000
0.403
0.000
0.121
0.000
0.292
0.000
0.288
0.000
0.230
0.000
0.012
0.000
0.067
0.000
0.006
0.000

0.000
0.016
0.000
0.014
0.000
0.019
0.000
0.056
0.000
0.068
G.060
0.018
0.000
0.061
0.000
0.045
0.000
0.021
0.000
0.108
0.000
0.019
0.000
0.314
0.000
0.932
0.000
1.6286
0.060
0.000
0.000
0.310
0.000
0.242
0.000
0.385
0.000
0.266
0.000
0.252
0.600
0.308
0.000
0.268
0.600
0.145
0.000
0.091
0.000

0.000
0.000
0.000
0.017
0.019
0.398
0.021
0.023
0.048
0.041
0.403
0.325
0.050
0.017
0.000
0.097
0.083
0.187
0.089

0.080

0112

0.146

0.317

0.059

Unified Hazard Tool

0.000

0.000

0.000

0.000

0.000

0.007

0.004

0.003

0.019

0.025

0.629

0.088

0.012

0.000

0.000

0.032

0.038

0.081

0.108

0.064

0.158

0.311

0.110

0.532

0.000
0.000
0.000
0.000
0.000
6.000
0.000
0.000
0.000
0.000
0.000
0.000
0.060
0.000
0.000
0.000
0.000
0.002
0.000
0.000
0.000
0.478
0.352

0.038

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.007

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.060

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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1211172017 Unified Hazard Tool

10 6.9 0.850 0.014 0.061 0.686 0.041 0.048 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 7.1 0.452 0.012 0.029 0.377 0.019 0.016 0.600 0.060 0.060
0.000 0.000 0.000 0.000
10 7.3 0.681 0.008 0.015 0.634 0.022 0.001 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 7.5 0.660 0.002 0.490 0.161 0.006 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 7.7 2.126 0.000 0.010 2.113 0.003 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 ,
10 7.9 0.208 0.000 0.020 0.189 0.001 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 8.1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
Principal Sources (faults, subduction, random seismicity having > 3% contribution
UC33brAvg FM31:

Percent Contributed: 6.7

Distance (km): null

Magnitude: null

Epsilon (mean values): null
Elsinore (Temecula) rev [0]:

Percent Contributed: 2.38

Distance (km): 9.7411202

Magnitude: 7.3991692

Epsilon (mean values): 0.048420072

Azimuth: 220.88047

Latitude: 33.589792

Longitude: -117.24926
San Jacinto (Stepovers Combined) [2]:

Percent Contributed: 2.21

Distance (km): 24.568702

Magnitude: 7.9850983

Epsilon (mean values): 0.76495312

Azimuth: 48.17305

Latitude: 33.802499

Longitude: -116.98307
UC33brAvg FM32:

Percent Contributed: 6.69

Distance (km): null

Magnitude: null

Epsilon (mean values): null
Elsinore (Temecula) rev [0]:

Percent Contributed: 2.36

Distance (km): 9.7411202

Magnitude: 7.4416077

Epsilon (mean values): 0.018510271

Azimuth: 220.88047

Latitude: 33.589792

Longitude: -117.24926

https:Hlearihquake.usgs.gov/hazardsfinteractive! 28/34
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San Jacinto (Stepovers Combined) [2]:
Percent Contributed: 2.2
Distance (km): 24.568702
Magnitude; 7.9815833
Epsilon (mean values): 0.76682779
Azimuth: 48.17305
Latitude: 33.802499
Longitude: -116.98307
UC33brAvg FM31 (opt):
Percent Contributed: 3.2
Distance (km): nuli
Magnitude: nult
Epsilon (mean values): null
UC33brAvg_FM32 (opt):
Percent Contributed: 3.19
Distance (km): null
Magnitude: null
Epsilon (mean values): null
PSHA Deaggregation. %contributions.
site: Test
longitude: 117.181°W
latitude: 33.655°E
imt: Peak ground acceleration
vs30 = 537 m/s (Site class C)
return period: 475 yrs.
#This deaggregation corresponds to: Idriss (2014)
Summary statistics for PSHA PGA deaggregation, r=distance, e=epsilon:
Deaggregation targets:
Return period: 475 yrs
Exceedance rate: 0.0021052632 yr
PGA ground motion: 0.37936899 g
Recovered targets:
Return period: 506.33526 yrs
Exceedance rate: 0.001974976 yr
Totals:
Binned: 18.71 %
Residual: 0 %
Trace: 0.1 %
Mean (for all sources):
rr19.51 km
m: 6.87
€0:0.79 0
Mode (largest r-m bin):
r. 24.74 km
m: 8.1
£: 0210
- Contribution: 1.52 %
Maode (largest &u bin):
r. 24.58 km

https:/fearthquake.usgs.govihazards/interactive/ 29/34



1241172017
m: 8.1
En. 020
Contribution; 1.5 %
Discretization:

r:min = 0.0, max = 1000.0, A=20.0 km

m-min=44, max=94, A=0.2

eEmin=-3.0, max=30,A=050c
Epsilon keys:

£Q: [-e» .. -2.5)

e1:[-2.5 .. -2.0)

£2:[-2.0 .. -1.5)

e3:[-1.5 .. -1.0)

e4: [-1.0 .. -0.5)

£5:{-0.5 .. 0.0)
£6:[0.0 .. 0.5)
£7:[0.5..1.0)
€8:[1.0.. 1.5}
£9: [1. 5 . 2.0)
£10: [2.0 .. 2.5)
£11: [2.5 .. +e9]

Unified Hazard Tool

Closest Distance, rRup (km) Magnitude (Mw)  ALL_¢

[1,1.5) €=[0.5,1) €=(-=,0.5)
£=[-2.5,-2) £=(-»,-2.5)

130 8.1 0.000  0.000  0.000
0.000 0.000 0.000 0.000
130 8.3 0.000 0.000- 0.000
0.000  0.000 0.000 0.000
110 7.7 0.000 0.000  0.000
0.000  0.000 0.000 0.000
110 7.9 0.000 0.000  0.000
0.000  0.000 0.000  0.000
110 8.1 0.000  0.000  0.000
0.000  0.000 0.000  0.000
110 8.3 0.000 0.000  0.000
0.000 0.000 0.000 0.000
90 7.5 0.000 0.000 0.000
0.000  0.000 0.000 0.000
90 7.7 0.002  0.000 0.001
0.000  0.000 0.000  0.000
90 7.9 0.004  0.001 0.003
0.008_ 0.000 0.000  0.000
90 8.1 0.001 0.001 0.000
0.000  0.000 0.000  0.000
90 8.3 0002 0000 0.002
0.000  0.000 0.000  0.000
70 6.7 0.000 0.000  0.000
0.000  0.000 0.000  0.000
70 6.9 0.000 0.000  0.000
0.000 0.000 0.000 0.000

https:ﬁearthCIuake.usgs.govlhazardslintaractiv\

£=[-0.5,)

$.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

£=[2.5,%) £=[2,2.5)
e=[-1,-0.5)  &=[-1.5,-1)
0.000  0.000  0.000
0.000  0.000  0.000
0.000  0.000  0.000
0.000  0.000  0.000
0.000  0.000  0.000
0.000  0.000  0.000
0.000  0.000  0.000
0.000  0.000  0.000
0.000  0.000  0.000
0.000  0.000  0.000
0.000  0.000  0.000
0.000  0.000  0.000
0.000 0.000  0.000

£=[1.5,2) €=
e=[-2,-1.5)
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 (0.000
0.000 0.000
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/0 7.1 0.002
0.000 0.000
70 7.3 0.007
0.000 0.000
70 7.5 0.014
0.000 0.000
70 7.7 0.007
0.000 0.000
70 7.9 0.020
0.000 0.000
70 8.1 0.003
0.000 0.000
70 8.3 0.004
0.000 0.000
50 5.9 0.000
0.000 0.0G0
50 6.1 0.001
0.000 0.000
50 6.3 0.004
0.000 0.000
50 6.5 0.013
0.000 0.000
20 6.7 0.019
0.000 0.000
50 6.9 0.055
0.000 0.000
50 7.1 0.084
0.000 0.000
50 7.3 0.03%9
0.000 0.0G0
50 7.5 0.110
0.000 0.000
50 7.7 0.150
0.000 0.000
50 7.9 0.359
0.000 0.000
50 8.1 0.394
0.000 0.000
50 8.3 0.164
0.000 0.000
30 5.1 0.082
0.000 0.000
30 5.3 0.075
0.000 0.000
30 &6.5 0.090
0.000 0.000
30 5.7 0.106
0.000 0.000
30 5.9 0.121

hitps:ffearthquake.usgs.govihazardsfinteractive/

0.002
0.000
0.000
0.000
0.006
0.000
0.000
0.000
0.006
0.000
0.003
0.000
0.001
0.000
0.000
0.000
0.001
0.000
0.004
0.000
0.001
0.000
0.007
0.000
0.020
0.000
0.001
0.000
0.006
0.000
0.000
0.000
0.015
0.000
0.194
0.000
0.000
0.000
0.028
0.000
0.031
C.000
0.042
0.000
0.056
0.000
0.013
0.000
0.039

0.000
0.000
0.007
0.000
0.007
0.000
0.005
0.000
0.014
0.000
0.000
0.000
0.004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.011

0.000
0.011

0.000
0.035
0.000
0.080
0.000
0.032
0.000
0.085
0.000
0.117
0.000
0.166
0.000
0.390
0.000
0.136
0.000
0.031

0.000
0.033
0.000
0.033
0.000
0.065
0.000
0.061

0.000

0.000

0.000

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

g.000

0.000

0.003

0.001

0.026

0.018

0.000

0.003

0.000

0.000

0.000

0.000

0.028

0.022

Unified Hazard Tool

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.060

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.0G0

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.060

0.000

0.000

0.0600

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.600

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.060
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.060
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.600
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
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0.000 0.000
30 6.1 0.147
0.000 0.000
30 6.3 0.273
0.000 0.000
30 6.5 0.969
0.000 0.000
30 8.7 0.166
0.000 0.000
30 6.9 0.122
0.000 0.000
30 7.1 0105
0.000 0.000
30 7.3 0.186
0.000 0.000
30 7.5 0.412
0.000 0.000
30 7.7 0.658
0.600 0.000
30 7.9 0.841
0.000 0.000
30 8.1 1.522
0.000 0.000
30 8.3 0.767
0.000 0.000
10 5.1 1.005
0.000 0.000
10 5.3 0.857
0.000 0.000
10 55 0.735
0.000 0.000
10 5.7 0.631
0.000 0.000
10 5.9 0.528
0.000 0.000
10 6.1 0.537
0.000 G.000
10 6.3 1.221
0.000 0.000
10 6.5 0.952
0.000 0.000
10 6.7 0.579
0.000 0.000
10 6.9 0.630
0.600 0.000
10 7.1 0.320
0.000 0.000
10 7.3 0.476
0.000 0.000

htips:#earthquake.usgs.gov/hazardsfinteractive/

0.000
0.061
0.000
0.004
0.000
0.016
0.000
0.000
0.000
0.005
0.000
0.011
0.000
(0.028
0.000
0.000
0.000
0.007
0.000
0.796
0.600
1.503
0.000
0.470
0.000
0.067
0.000
0.236
0.0060
0.263
0.000
0.250
0.000
0.013
0.000
0.189
0.000
0.015
0.000
0.018
0.000
0.025
0.000
0.023
0.000
0.002
0.000
0.003
0.000

0.0C0
0.069
0.000
0.143
0.000
0.919
0.000
0.108
0.000
0.072
0.000
0.049
0.000
0.125
0.000
0.380
0.000
0.672
0.000
0.119
6.000
0.610
0.000
0.298
0.060
0.570
0.000
0.345
0.000
0.245
0.000
0.233
0.000
0.239
0.600
0.133
0.000
0.139
0.000
0.051
0.000
0.049
0.000
0.020
0.600
0.017
0.000
0.005
0.000

0.017

0.119

0.033

0.047

0.038

0.046

0.033

0.018

0.076

0.025

0.009

0.000

0.193

0.140

0.1890

0.148

0.145

0.197

0.281

0.271

-0.440

0.524

0.245

0.443

Unified Hazard Tool

0.000

0.007

0.001

0.010

0.008

0.000

0.000

0.013

0.004

0.000

0.000

0.000

0.175

0.135

0.036

0.000

0.131

0.018

0.785

0.121

0.054

0.062

0.031

0.015

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.060

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.492

0.011

0.000

0.025

0.010

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.600

0.000

0.000

0.0G0

0.000

0.060

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.600

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.0G0
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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10 7.5 0.452 0.001 0.006 0.425 0.020 0.0601 0.000 0.06C 0.000
0.000 0.000 0.000 0.000
10 7.7 1.468 0.000 0.000 1.312 0.154 0.001 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 7.9 0.142 0.000 0.000 0.141 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
10 8.1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
Principal Sources (faults, subduction, random seismicity having > 3% contribution
UC33brAvg FM31:

Percent Contributed: 6.23

Distance (km): null

Magnitude: null

Epsilon (mean values): null
San Jacinto (Stepovers Combined) [2]:

Percent Contributed: 2.02

Distance (km): 24.568702

Magnitude: 7.984709

Epsilon (mean values): 0.32168773

Azimuth: 48.17305

Latitude: 33.802499

Longitude: -116.98307
Elsinore (Temecula) rev [0]:

Percent Contributed; 1.68

Distance (km): 8.7411202

Magnitude: 7.3833462

Epsilon (mean values): -0.30070363

Azimuth: 220.88047

Latitude: 33.589792

Longitude: -117.24926
UC33brAvg FM32:

Percent Contributed: 6.22

Distance (km): null

Magnitude: null

Epsilon (mean values): null
San Jacinte (Stepovers Combined) [2]:

Percent Contributed: 2.01

Distance (km): 24.568702

Magnitude: 7.9813663

Epsilon (mean values): 0.32523728

Azimuth: 48.17305

Latitude: 33.802499

Longitude: -116.98307
Elsinore (Temecula) rev [0];

Percent Contributed: 1.66

Distance (km): 9.7411202

Magnitude: 7.4273405

Epsilon (mean values): -0.33699308

Azimuth: 220.88047

hiips:ffearthquake usgs.gov/hazards/interactivel 33/34
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Latitude: 33.589792
Longitude: -117.24926
UC33brAvg_FM31 (opt):
Percent Contributed: 3.13
Distance (km): null
Magnitude: null
Epsilon (mean values): nuli
UC33brAvg_FM32 (opt):
Percent Contributed: 3.13
Distance (km): null
Magnitude: null
Epsilon (mean values): null

https:fearthquake.usgs.govinazardsfinteractive/ 34134



Preliminary Water Quality Management Plan (WQMP)
Garbani South (TTM 37450, DEV2021-009)
27441 Garbani Road, Menifee, California 92584

Appendix 4: Historical Site Conditions

Phase | Environmental Site Assessment or Other Information on Past Site Use
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Preliminary Water Quality Management Plan (WQMP)
Garbani South (TTM 37450, DEV2021-009)
27441 Garbani Road, Menifee, California 92584

Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis

This appendix is not applicable because infiltration has been deemed infeasible by watershed location in Section D.
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Riverside County - SWCT Report Page 1 of 2

WQMP Project Report

County of Riverside Stormwater Program

Santa Ana River Watershed Geodatabase

Monday, February 28, 2022

Note: The information provided in this report and on the Stormwater Geodatabase for the County of
Riverside Stormwater Program is intended to provide basic guidance in the preparation of the

applicanti; ¥2s Water Quality Management Plan (WQMP) and should not be relied upon without
independent verification.

Project Site Parcel Number(s): RW, RW, 360350005, 360350004

Latitude/Longitude: 33.6551, -117.1812

Thomas Brothers Page:

Project Site Acreage: 9.11

Watershed(s): SANTA ANA

This Project Site Resides inthe  HUC Name - HUC Number
following Hydrologic Unit(s) Menifee Valley - 180702020303
(HUC):

The HUCs Contribute stormwater WBID Name - WBID Number
to the following 303d listed water Canyon Lake (Railroad Canyon Reservoir) -
bodies and TMDLs which may CAL8021100019990208151525
include drainage from your Elsinore, Lake - CAL8023100019990208151100
proposed Project Site:
These 303d listed Water bodies  Bacterial Indicators - Pathogens
and TMDLs have the following Nutrients - Nutrients, Organic Enrichment/Low
Pollutants of Concern (POC): Dissolved Oxygen
Other Organics - PCBs (Polychlorinated biphenyls)
Toxicity - Sediment Toxicity, Unknown Toxicity
Is the Site subject to

Hydromodification: Yes

Limitations on Infiltration: Project Site Onsite Soils Group(s) - C, D
Known Groundwater Contamination Plumes within
1000' - No

Adjacent Water Supply Wells(s) - No information
available please contact your local water agency for
more information. Your local contact agency is
EASTERN MUNICIPAL W.D.. Your local wholesaler
contact agency is METROPOLITAN WATER

DISTRICT.
Environmentally Sensitive Areas
within 200'(Fish and Wildlife None
Habitat/Species):

None

http://rcstormwatertool.org/PermitTracker/report.asp?septic=& SECAREA=&PNUM=RW,... 2/28/2022



Riverside County - SWCT Report Page 2 of 2

Environmentally Sensitive Areas
within 200'(CVMSHCP):

Environmentally Sensitive Areas
within 200'(WRMSHCP):

Groundwater elevation from Mean

Burrowing Owl Survey Required Area

Sea Level: No Data
85th Percentile Design Storm 06
Depth (in): '
Groundwater Basin: No Data
MSHCP/CVMSHCP Criteria Cell

No Data

(s):
Retention Ordinance Information: No Data
Studies and Reports Related to  Comprehensive Nutrient Reduction Plan
Project Site: IBl Scores - Southern Cal
bulletin118 4-sc
water fact 3 7.11
8039-SAR-Hydromodification
West San Jacinto GW Basin Management Plan

http://rcstormwatertool.org/PermitTracker/report.asp?septic=& SECAREA=&PNUM=RW,... 2/28/2022



Riverside County
SWCTT

Garbini South SWC

Site Address: rivco.permitrack.com



Preliminary Water Quality Management Plan (WQMP)
Garbani South (TTM 37450, DEV2021-009)
27441 Garbani Road, Menifee, California 92584

Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation

-34-
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Required Entries

Calculated Cells

Santa Ana Watershed - BMP Design Volume, Vgyp
(Rev. 10-2011)

Legend:——

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Ventura Engineering, Inland Date 3/3/2022

Designed by Robert Case No DEV2021-009

Company Project Number/Name Garbani South

BMP Identification

BMP NAME /ID DMALI - BMP1 - EDBI1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth
85th Percentile, 24-hour Rainfall Depth, Dygs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | vojume on
DMA DMA Area Post-Project Surface | Imperivous [ Runoff DMA Areas x Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; [ Factor | Runoff Factor | Depth (in) (cubic feet) feet)
DMA1:
oo 69300 Roofs 1 0.89 61815.6
DIF‘:’CACI: 147577 Concrete or Asphalt 1 0.89 131638.7
DMAL: LS | 201493 Ornamental 0.1 0.11 22256.5
Landscaping
418370 Total 215710.8 0.60 10785.5 36000

Notes:




Bioretention Facilitv - Design P i BMP ID L d Required Entries
ioretention Facility - Desi rocedure egend:
4 St BMP1 g Calculated Cells
Company Name: Ventura Engineering Inland, Inc. Date:  3-Mar
Designed by: County/City Case No.: DEV2021-009
Design Volume
Enter the area tributary to this feature A= 9.604 acres
Enter Vpy;p determined from Section 2.1 of this Handbook Vemp= 10,786 ft
Type of Bioretention Facility Design
O Side slopes required (parallel to parking spaces or adjacent to walkways)
® No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area
Depth of Soil Filter Media Layer dg = 3.0 ft
Top Width of Bioretention Facility, excluding curb Wr= 60.0 ft
Total Effective Depth, dg
dg= [(0.3)xdg+(0.4)x 1]+ 0.5 dg = 1.80 ft

Minimum Surface Area, A,
Ve (ft)

2y _
Ay (ft) = d (1)

Proposed Surface Area

Minimum Required Length of Bioretention Facility, L

Av=' 5993 ft
A= 6,000 ft°

L= 999 ft

Bioretention Facility Properties

Side Slopes in Bioretention Facility

Diameter of Underdrain

Longitudinal Slope of Site (3% maximum)

6" Check Dam Spacing

Describe Vegetation:

Natural Grasses

7= 4 1
6 inches
1 %
25 feet

Notes:

Riverside County Best Management Practice Design Handbook

JUNE 2010



3.5 Bioretention Facility

Type of BMP LID — Bioretention
Treatment Mechanisms Infiltration, Evapotranspiration, Evaporation, Biofiltration
Maximum Drainage Area This BMP is intended to be integrated into a project’s landscaped area in a

distributed manner. Typically, contributing drainage areas to Bioretention
Facilities range from less than 1 acre to a maximum of around 10 acres.

Other Names Rain Garden, Bioretention Cell, Bioretention Basin, Biofiltration Basin,
Landscaped Filter Basin, Porous Landscape Detention

Description
Bioretention Facilities are shallow, vegetated basins underlain by an engineered soil media.

Healthy plant and biological activity in the root zone maintain and renew the macro-pore space
in the soil and maximize plant uptake of pollutants and runoff. This keeps the Best
Management Practice (BMP) from becoming clogged and allows more of the soil column to
function as both a sponge (retaining water) and a highly effective and self-maintaining biofilter.
In most cases, the bottom of a Bioretention Facility is unlined, which also provides an
opportunity for infiltration to the extent the underlying onsite soil can accommodate. When the
infiltration rate of the underlying soil is exceeded, fully biotreated flows are discharged via
underdrains. Bioretention Facilities therefore will inherently achieve the maximum feasible
level of infiltration and evapotranspiration and achieve the minimum feasible (but highly
biotreated) discharge to the storm drain system.

Siting Considerations
These facilities work best when they are designed in a relatively level area. Unlike other BMPs,

Bioretention Facilities can be used in smaller landscaped spaces on the site, such as:

v" Parking islands
v" Medians
v" Site entrances

Landscaped areas on the site (such as may otherwise be required through minimum
landscaping ordinances), can often be designed as Bioretention Facilities. This can be
accomplished by:

e Depressing landscaped areas below adjacent impervious surfaces, rather than elevating
those areas

e Grading the site to direct runoff from those impervious surfaces into the Bioretention
Facility, rather than away from the landscaping

e Sizing and designing the depressed landscaped area as a Bioretention Facility as
described in this Fact Sheet
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Bioretention Facilities should however not be used downstream of areas where large amounts
of sediment can clog the system. Placing a Bioretention Facility at the toe of a steep slope
should also be avoided due to the potential for clogging the engineered soil media with erosion
from the slope, as well as the potential for damaging the vegetation.

Design and Sizing Criteria
The recommended cross section necessary for a Bioretention Facility includes:

e \egetated area
e 18" minimum depth of engineered soil media
e 12' minimum gravel layer depth with 6' perforated pipes (added flow control features

such as orifice plates may be required to mitigate for HCOC conditions)
5" MINIMUM TOP WIDTH

2' VARIES 2'
(DEPTH X SIDE SLOPE) 2" MINIMUR (DEPTH X SIDE SLOPE)

CALTRANS D73 TYPE G-1 OR
. FUNCTIONAL EQUIVALENT
DROP INLET

SLOTTED CURB PONDING DEPTH
GRAVEL PAD 6" MAXIMUNM PARKING OR DRIVE AISLE (TYP)
PARKING OR DRIVE AISLE tTYPJ\B‘ F /

SNRRSR e B v }/ \ == 77
Vo L LT ‘

-~ MATURE VEGETATION | =7 »* *

il

18" - 36" ] BT NI
ENGINEERED |- o -TAND 2-3'MULCHLAYER -

SOIL MEDIA 1.
I
L -

~ PERFORATED PIPE

TIE SUBDRAIN INTO INLET
RETAINING WALL TYPE 1A PER

CALTRANS STANDARD B3-3 OR
ENGINEERED ALTERNATIVE BASED
ON GEOTECHNICAL PARAMETERS

While the 18-inch minimum engineered soil media depth can be used in some cases, it is
recommended to use 24 inches or a preferred 36 inches to provide an adequate root zone for
the chosen plant palate. Such a design also provides for improved removal effectiveness for
nutrients. The recommended ponding depth inside of a Bioretention Facility is 6 inches;
measured from the flat bottom surface to the top of the water surface as shown in Figure 1.

Because this BMP is filled with an engineered soil media, pore space in the soil and gravel layer
is assumed to provide storage volume. However, several considerations must be noted:

e Surcharge storage above the soil surface (6 inches) is important to assure that design
flows do not bypass the BMP when runoff exceeds the soil’s absorption rate.

e In cases where the Bioretention Facility contains engineered soil media deeper than 36
inches, the pore space within the engineered soil media can only be counted to the 36-
inch depth.

e A maximum of 30 percent pore space can be used for the soil media whereas a
maximum of 40 percent pore space can be use for the gravel layer.
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BIORETENTION FACILITY BMP FACT SHEET

Engineered Soil Media Requirements

The engineered soil media shall be comprised of 85 percent mineral component and 15 percent
organic component, by volume, drum mixed prior to placement. The mineral component shall
be a Class A sandy loam topsoil that meets the range specified in Table 1 below. The organic
component shall be nitrogen stabilized compost’, such that nitrogen does not leach from the
media.

Table 1: Mineral Component Range Requirements

Percent Range

70-80 Sand
15-20 Silt
5-10 Clay

The trip ticket, or certificate of compliance, shall be made available to the inspector to prove
the engineered mix meets this specification.

Vegetation Requirements

Vegetative cover is important to minimize erosion and ensure that treatment occurs in the
Bioretention Facility. The area should be designed for at least 70 percent mature coverage
throughout the Bioretention Facility. To prevent the BMP from being used as walkways,
Bioretention Facilities shall be planted with a combination of small trees, densely planted
shrubs, and natural grasses. Grasses shall be native or ornamental; preferably ones that do not
need to be mowed. The application of fertilizers and pesticides should be minimal. To maintain
oxygen levels for the vegetation and promote biodegradation, it is important that vegetation
not be completely submerged for any extended period of time. Therefore, a maximum of 6
inches of ponded water shall be used in the design to ensure that plants within the Bioretention
Facility remain healthy.

A 2 to 3-inch layer of standard shredded aged hardwood mulch shall be placed as the top layer
inside the Bioretention Facility. The 6-inch ponding depth shown in Figure 1 above shall be
measured from the top surface of the 2 to 3-inch mulch layer.

Curb Cuts

To allow water to flow into the Bioretention Facility, 1-foot-wide (minimum) curb cuts should
be placed approximately every 10 feet around the perimeter of the Bioretention Facility. Figure
2 shows a curb cut in a Bioretention Facility. Curb cut flow lines must be at or above the Vgue
water surface level.

! For more information on compost, visit the US Composting Council website at: http://compostingcouncil.org/
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BIORETENTION FACILITY BMP FACT SHEET
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Figure 2: Curb Cut located in a Bioretention Facility

To reduce erosion, a gravel pad shall be placed
at each inlet point to the Bioretention Facility.
The gravel should be 1- to 1.5-inch diameter in
size. The gravel should overlap the curb cut
opening a minimum of 6 inches. The gravel pad
inside the Bioretention Facility should be flush
with the finished surface at the curb cut and
extend to the bottom of the slope.

In addition, place an apron of stone or concrete,
a foot square or larger, inside each inlet to
prevent vegetation from growing up and
blocking the inlet. See Figure 3.

Figure 3: Apron located in a Bioretention Facility

Terracing the Landscaped Filter Basin

It is recommended that Bioretention Facilities be level. In the event the facility site slopes and
lacks proper design, water would fill the lowest point of the BMP and then discharge from the
basin without being treated. To ensure that the water will be held within the Bioretention
Facility on sloped sites, the BMP must be terraced with nonporous check dams to provide the
required storage and treatment capacity.

The terraced version of this BMP shall be used on non-flat sites with no more than a 3 percent
slope. The surcharge depth cannot exceed 0.5 feet, and side slopes shall not exceed 4:1. Table 2
below shows the spacing of the check dams, and slopes shall be rounded up (i.e., 2.5 percent
slope shall use 10' spacing for check dams).

Table 2: Check Dam Spacing

6” Check Dam Spacing

Slope Spacing
1% 25'
2% 15'
3% 10’
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BIORETENTION FACILITY BMP FACT SHEET

Roof Runoff

Roof downspouts may be directed towards Bioretention Facilities. However, the downspouts
must discharge onto a concrete splash block to protect the Bioretention Facility from erosion.
Retaining Walls

It is recommended that Retaining Wall Type 1A, per Caltrans Standard B3-3 or equivalent, be
constructed around the entire perimeter of the Bioretention Facility. This practice will protect
the sides of the Bioretention Facility from collapsing during construction and maintenance or
from high service loads adjacent to the BMP. Where such service loads would not exist adjacent
to the BMP, an engineered alternative may be used if signed by a licensed civil engineer.

Side Slope Requirements

Bioretention Facilities Requiring Side Slopes

The design should assure that the Bioretention Facility does not present a tripping hazard.
Bioretention Facilities proposed near pedestrian areas, such as areas parallel to parking spaces
or along a walkway, must have a gentle slope to the bottom of the facility. Side slopes inside of
a Bioretention Facility shall be 4:1. A typical cross section for the Bioretention Facility is shown
in Figure 1.

Bioretention Facilities Not Requiring Side Slopes

Where cars park perpendicular to the Bioretention Facility, side slopes are not required. A 6-
inch maximum drop may be used, and the Bioretention Facility must be planted with trees and
shrubs to prevent pedestrian access. In this case, a curb is not placed around the Bioretention
Facility,

but wheel stops shall be used to prevent vehicles from entering the Bioretention Facility, as
shown in Figure 4.

VARIES |
2 MINITAURA CALTRANS D73 TYPE G-1 OR FUNCTIONAL
EQUIVALENT DROP | NLET
WHEELSTOP (AS NEEDED) P?ND'NG DEPTH WHEELSTOP {AS NEEDED)
2 MAKI MU PARKING (TVF)
PARKING (TYP }‘1 : ARK ‘
FENE TN £ _ {1 R/
Ny | W ml.7A\"4 \W’\V = i
var. men el I MATURE VEGETATION '
157- 36 Tl D e ToAND 203" MULCH LAVER C s '
EMGINEERED [ =] " ;v 0l e e e - :
SOILMEDIA fr :
- - . H
b ., i
. = e —
i - Qﬁﬂvm»moraﬂar - :
———

==

s

s Y A ST e A A
CALTRANS STANDARD B3-3 OR INTO INLET :

RETAIMING WALL TYPE 1A PER FERFORATED FIFE TIESUBDRAIN i
EMGINEERED ALTERMATIVE BASED %
ON GEOTECHNICAL PARAMETERS C J
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BIORETENTION FACILITY BMP FACT SHEET

Planter Boxes

Bioretention Facilities can also be placed above ground as planter boxes. Planter boxes must
have a minimum width of 2 feet, a maximum surcharge depth of 6 inches, and no side slopes
are necessary. Planter boxes must be constructed so as to ensure that the top surface of the
engineered soil media will remain level. This option may be constructed of concrete, brick,
stone or other stable materials that will not warp or bend. Chemically treated wood or
galvanized steel, which has the ability to contaminate stormwater, should not be used. Planter
boxes must be lined with an impermeable liner on all sides, including the bottom. Due to the
impermeable liner, the inside bottom of the planter box shall be designed and constructed with
a cross fall, directing treated flows within the subdrain layer toward the point where subdrain
exits the planter box, and subdrains shall be oriented with drain holes oriented down. These
provisions will help avoid excessive stagnant water within the gravel underdrain layer. Similar
to the in-ground Bioretention Facility versions, this BMP benefits from healthy plants and
biological activity in the root zone. Planter boxes should be planted with appropriately selected
vegetation.

Figure 5: Planter Box
Source: LA Team Effort

Overflow

An overflow route is needed in the Bioretention Facility design to bypass stored runoff from
storm events larger than Vgyp or in the event of facility or subdrain clogging. Overflow systems
must connect to an acceptable discharge point, such as a downstream conveyance system as
shown in Figure 1 and Figure 4. The inlet to the overflow structure shall be elevated inside the
Bioretention Facility to be flush with the ponding surface for the design capture volume (Vgwp)
as shown in Figure 4 This will allow the design capture volume to be fully treated by the
Bioretention Facility, and for larger events to safely be conveyed to downstream systems. The
overflow inlet shall not be located in the entrance of a Bioretention Facility, as shown in Figure
6.
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BIORETENTION FACILITY BMP FACT SHEET

Underdrain Gravel and Pipes
An underdrain gravel layer and pipes shall be provided in accordance with Appendix B —
Underdrains.

B e 3
% Rl o
fa ol

.Figl'.u.'e 6: Incorrect Placement of an Overflow Inlet.

Inspection and Maintenance Schedule

The Bioretention Facility area shall be inspected for erosion, dead vegetation, soggy soils, or
standing water. The use of fertilizers and pesticides on the plants inside the Bioretention
Facility should be minimized.

Schedule Activity |
e Keep adjacent landscape areas maintained. Remove clippings from
landscape maintenance activities.
. e Remove trash and debris
Ongoing
e Replace damaged grass and/or plants
e Replace surface mulch layer as needed to maintain a 2-3 inch soil
cover.
After storm events e Inspect areas for ponding
Annually e Inspect/clean inlets and outlets
Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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Bioretention Facility Design Procedure

1) Enter the area tributary, As, to the Bioretention Facility.
2) Enter the Design Volume, Vgup, determined from Section 2.1 of this Handbook.

3) Select the type of design used. There are two types of Bioretention Facility designs: the
standard design used for most project sites that include side slopes, and the modified
design used when the BMP is located perpendicular to the parking spaces or with
planter boxes that do not use side slopes.

4) Enter the depth of the engineered soil media, ds. The minimum depth for the
engineered soil media can be 18' in limited cases, but it is recommended to use 24' or a
preferred 36' to provide an adequate root zone for the chosen plant palette. Engineered
soil media deeper than 36' will only get credit for the pore space in the first 36'.

5) Enter the top width of the Bioretention Facility.

6) Calculate the total effective depth, dg, within the Bioretention Facility. The maximum
allowable pore space of the soil media is 30% while the maximum allowable pore space
for the gravel layer is 40%. Gravel layer deeper than 12' will only get credit for the pore
space in the first 12".

ad, w.-8d, ad,
Vg -y, Z ; )
ER N : -‘& : / \ Lo " po \ :@ / ;u
[ B e T ','-'m_'L."l‘.“E RO A
g | o e e '
JS_' . RTINS T Englneered 50|| medla “Ith 30% pore space

a. Forthe design with side slopes the following equation shall be used to determine
the total effective depth. Where, dp is the depth of ponding within the basin.

0.3 X [(WT(ft) x dg(ft)) + 4(dp(ft))2] +0.4 x 1(ft) + dp(fO)[4dp (ft) + (wr(ft) — 8dp(fD))]
wr(ft)

This above equation can be simplified if the maximum ponding depth of 0.5 is
used. The equation below is used on the worksheet to find the minimum area
required for the Bioretention Facility:

dg(f0) = (0.3 x dg(ft) + 0.4 x 1(ft)) — (0.7 (ft2)

dg(ft) =

W) + 0.5(ft)
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b. For the design without side slopes the following equation shall be used to
determine the total effective depth:
dg(ft) = dp(ft) + [(0.3) x dg(ft) + (0.4) x 1(ft)]

The equation below, using the maximum ponding depth of 0.5', is used on the
worksheet to find the minimum area required for the Bioretention Facility:

dg(ft) = 0.5 (ft) + [(0.3) x ds(ft) + (0.4) x 1(ft)]

7) Calculate the minimum surface area, Ay, required for the Bioretention Facility. This does
not include the curb surrounding the Bioretention Facility or side slopes.

Vemp (ft)

Ay(ft?) = )

8) Enter the proposed surface area. This area shall not be less than the minimum required
surface area.

9) Verify that side slopes are no steeper than 4:1 in the standard design, and are not
required in the modified design.

10) Provide the diameter, minimum 6 inches, of the perforated underdrain used in the
Bioretention Facility. See Appendix B for specific information regarding perforated

pipes.

11) Provide the slope of the site around the Bioretention Facility, if used. The maximum
slope is 3 percent for a standard design.

12) Provide the check dam spacing, if the site around the Bioretention Facility is sloped.

13) Describe the vegetation used within the Bioretention Facility.
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Preliminary Water Quality Management Plan (WQMP)
Garbani South (TTM 37450, DEV2021-009)
27441 Garbani Road, Menifee, California 92584

Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern

This appendix is not applicable because the project site meets exemption from HCOC per Section F.1 Exemption 3.

-35-
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Preliminary Water Quality Management Plan (WQMP)
Garbani South (TTM 37450, DEV2021-009)
27441 Garbani Road, Menifee, California 92584

Appendix 8: Source Control

Pollutant Sources/Source Control Checklist
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Preliminary Water Quality Management Plan (WQMP)
Garbani South (TTM 37450, DEV2021-009)
27441 Garbani Road, Menifee, California 92584

Appendix 9: O&M

Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms

Not required as part of a Preliminary WQMP. Appendix to be completed during the Final WQMP during the final

engineering phase.
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Preliminary Water Quality Management Plan (WQMP)
Garbani South (TTM 37450, DEV2021-009)
27441 Garbani Road, Menifee, California 92584

Appendix 10: Educational Materials

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information

Not required as part of a Preliminary WQMP. Appendix to be completed during the Final WQMP during the final

engineering phase.
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