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% %
% EQFAULT *
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* version 3.00 %
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AR AR ARA RN

DETERMINISTIC ESTIMATION OF
PEAK ACCELERATION FROM DIGITIZED FAULTS

JOB NUMBER: 11805.001
DATE: 11-01-2017

JOB NAME: Bridge Rialto
CALCULATION NAME: Test Run Analysis
FAULT-DATA-FILE NAME: CDMGFLTE.DAT
SITE COORDINATES:
SITE LATITUDE: 34.1410
SITE LONGITUDE: 117.4065
SEARCH RADIUS: 100 mi
ATTENUATION RELATION: 20) sadigh et al. (1997) Horiz. - Soil

UNCERTAINTY (M=Median, S=Sigma): M Number of Sigmas: 0.0
DISTANCE MEASURE: clodis

SCOND: 0]

Basement Depth: 5.00 km Campbell SSR: Campbell SHR:

COMPUTE PEAK HORIZONTAL ACCELERATION

FAULT-DATA FILE USED: CDMGFLTE.DAT

MINIMUM DEPTH VALUE (km): 0.0
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Page 1
ESTIMATED MAX. EARTHQUAKE EVENT
APPROXIMATE |-=————mmmmmmm e
ABBREVIATED DISTANCE MAXIMUM PEAK EST. SITE
FAULT NAME mi (km) EARTHQUAKE SITE INTENSITY
MAG. (Mw) | ACCEL. g |MOD.MERC.
SAN JACINTO-SAN BERNARDINO 0.7( 1.1) 6.7 0.533 X
CUCAMONGA 3.4( 5.4) 7.0 0.529 X
SAN ANDREAS - San Bernardino 6.7( 10.8) 7.3 0.336 IX
SAN ANDREAS - Southern 6.7( 10.8) 7.4 0.345 IX
CLEGHORN 10.1( 16.2) 6.5 0.192 VIII
SAN JACINTO-SAN JACINTO VALLEY 12.9( 20.8) 6.9 0.190 VIII
NORTH FRONTAL FAULT ZONE (West) 13.5( 21.7) 7.0 0.247 IX
SAN ANDREAS - Mojave 13.7( 22.0) 7.1 0.200 VIII
SAN ANDREAS - 1857 Rupture 13.7( 22.0) 7.8 0.267 IX
SAN JOSE 16.3( 26.3) 6.5 0.158 VIII
SIERRA MADRE 18.3( 29.5) 7.0 0.188 VIII
CHINO-CENTRAL AVE. (Elsinore) 20.1(C 32.4) 6.7 0.144 VIII
WHITTIER 23.8( 38.3) 6.8 0.100 VII
ELSINORE-GLEN IVY 23.8(C 38.3) 6.8 0.100 VII
CLAMSHELL-SAWPIT 26.0( 41.9) 6.5 0.094 VII
ELYSIAN PARK THRUST 29.1( 46.9) 6.7 0.095 VII
HELENDALE - S. LOCKHARDT 33.5( 53.9) 7 ) 0.083 VII
RAYMOND 34.3( 55.2) 6.5 0.067 VI
ELSINORE-TEMECULA 34.5( 55.6) 6.8 0.064 VI
NORTH FRONTAL FAULT ZONE (East) 35.5(C 57.1) 6.7 0.074 VII
SAN JACINTO-ANZA 39.4( 63.4) 7.2 0.073 VII
PINTO MOUNTAIN 39.5( 63.6) 7.0 0.063 VI
VERDUGO 39.6( 63.7) 6.7 0.065 VI
COMPTON THRUST 40.7( 65.5) 6.8 0.067 VI
LENWOOD-LOCKHART-OLD WOMAN SPRGS| 45.9( 73.8) 7.3 0.065 VI
NEWPORT-INGLEWOOD (L.A.Basin) 47.0( 75.6) 6.9 0.047 VI
HOLLYWOOD 47.1( 75.8) 6.4 0.040 v
NEWPORT-INGLEWOOD (Offshore) 47.8(C 77.0) 6.9 0.046 VI
JOHNSON VALLEY (Northern) 49.5( 79.6) 6.7 0.037 v
SAN GABRIEL 51.4( 82.8) 7.0 0.045 VI
SIERRA MADRE (San Fernando) 51.6( 83.1) 6.7 0.045 VI
LANDERS 54.6( 87.9) 7.3 0.052 VI
SAN ANDREAS - Coachella 55.7( 89.6) 7.1 0.044 VI
PALOS VERDES 56.2( 90.4) 7.1 0.043 VI
EMERSON So. - COPPER MTN. 56.5C 91.0) 6.9 0.037 v
BURNT MTN. 57.3C 92.2) 6.4 0.024 v
ELSINORE-JULIAN 57.4(C 92.3) 7.1 0.042 VI
SANTA MONICA 57.5( 92.5) 6.6 0.036 %
GRAVEL HILLS - HARPER LAKE 57.6( 92.7) 6.9 0.036 v
EUREKA PEAK 57.9(C 93.2) 6.4 0.023 v
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ESTIMATED MAX. EARTHQUAKE EVENT

APPROXIMATE |-—==—m e e

ABBREVIATED DISTANCE MAXIMUM PEAK EST. SITE

FAULT NAME mi (km) EARTHQUAKE SITE INTENSITY

MAG.(Mw) | ACCEL. g |MOD.MERC.
NORTHRIDGE (E. Oak Ridge) 58.1( 93.5) 6.9 0.045 VI
CALICO - HIDALGO 62.2( 100.1) 7.1 0.038 \Y
SANTA SUSANA 63.5( 102.2) 6.6 0.031 \Y%
MALIBU COAST 64.7( 104.2) 6.7 0.033 \%
BLACKWATER 64.9( 104.5) 6.9 0.030 \%
CORONADO BANK 67.2( 108.2) 7.4 0.043 VI
PISGAH-BULLION MTN.-MESQUITE LK 67.9( 109.3) 7.1 0.033 %
HOLSER 68.0( 109.5) 6.5 0.026 \
SAN JACINTO-COYOTE CREEK 69.8( 112.3) 6.8 0.025 v
ROSE CANYON 69.8( 112.4) 6.9 0.027 \%
SAN ANDREAS - cCarrizo 73.9(C 118.9) 7.2 0.032 \%
ANACAPA-DUME 74.4( 119.8) 7.3 0.044 VI
OAK RIDGE (Onshore) 77.2( 124.3) 6.9 0.030 \
SAN CAYETANO 80.2( 129.0) 6.8 0.026 Vv
SIMI-SANTA ROSA 80.3( 129.2) 6.7 0.024 v
EARTHQUAKE VALLEY 81.3( 130.9) 6.5 0.015 v
GARLOCK (west) 83.4( 134.2) 7.1 0.025 \Y
GARLOCK (East) 86.6( 139.3) 7.3 0.028 \%
SANTA YNEZ (East) 90.6( 145.8) 7.0 0.020 IV
SAN JACINTO - BORREGO 95.1( 153.0) 6.6 0.013 III
PLEITO THRUST 96.5( 155.3) 7.2 0.028 \
WHITE WOLF 98.8( 159.0) 7.2 0.027 \%
So. SIERRA NEVADA 100.0(C 160.9) 7.1 0.025 \Y;

A T A T A R A T S T A S T A S R S A T A S A A T T A AR AN A NN e s

-END OF SEARCH- 63 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.

THE SAN JACINTO-SAN BERNARDINO

FAULT IS CLOSEST TO THE SITE.

IT IS ABOUT 0.7 MILES (1.1 km) AWwAY.

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.5335 g
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Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2
Location name: Rialto, California, USA*
Latitude: 34.1417°, Longitude: -117.406°

Elevation: 1533.48 ft**
* source: ESRI Maps
** source: USGS
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PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
Durati | Average recurrence interval (years)
uration
| 1 I 2 ) 5 | 10 ]| 25 ][ 50 | 100 || 200 | 500 | 1000 |
§-min 0.135 0.180 0.237 0.284 0.348 0.397 0.447 0.500 0.571 0.628
(0.113-0.164)|[(0.149-0.218)[|(0.197-0.289)||(0.233-0.349)||(0.276-0.442)|/(0.309-0.516)|/(0.339-0.596 )| [(0.368-0.685)| ((0.403-0.818)|[(0.427-0.931)
10-min 0.194 0.257 0.340 0.407 0.499 0.569 0.641 0.716 0.819 0.900
(0.161-0.236)|[(0.214-0.313)(|(0.282-0.414)||(0.335-0.500)]|(0.396-0.634)||(0.442-0.740)|/(0.486-0.855)(((0.527-0.982)|( (0.578-1.17) || (0.613-1.33)
15-min 0.235 0.311 0.411 0.492 0.603 0.688 0.776 0.866 0.990 1.09
(0.195-0.285)|[(0.259-0.378)||(0.341-0.501)||(0.405-0.605)]|(0.479-0.767)||(0.535-0.895)|| (0.588-1.03) || (0.638-1.19) || (0.699-1.42) || (0.741-1.61)
30-min 0.353 0.469 0.619 0.741 0.908 1.04 1.17 1.30 1.49 1.64
(0.294-0.429)|[(0.390-0.570)||(0.513-0.755)||(0.609-0.911)]| (0.721-1.16) || (0.805-1.35) || (0.885-1.56) || (0.960-1.79) || (1.05-2.13) || (1.12-2.43)
60-min 0.537 0.712 0.940 1.13 1.38 1.57 1.77 1.98 2.26 2.49
(0.447-0.651)}|(0.591-0.865)|| (0.779-1.15) || (0.925-1.38) || (1.10-1.75) || (1.22-2.05) || (1.34-2.36) || (1.46-2.72) || (1.60-3.24) || (1.69-3.69)
2-hr 0.812 1.06 1.38 1.65 2.00 2.27 2.54 2.82 3.20 3.50
(0.676-0.986)|[ (0.882-1.29) || (1.15-1.69) || (1.35-2.02) || (1.59-2.54) || (1.76-2.95) || (1.93-3.39) || (2.08-3.87) || (2.26-4.59) || (2.38-5.20)
3-hr 1.04 1.35 1.75 2.07 2.51 2.84 3.17 3.51 3.97 4.33
(0.863-1.26) || (1.12-1.64) || (1.45-2.13) || (1.70-2.55) || (1.99-3.19) || (2.20-3.69) | (2.40-4.22) || (2.59-4.82) || (2.80-5.69) || (2.95-6.42)
6-hr 1.53 1.99 2.56 3.03 3.64 411 4.57 5.04 5.68 6.16
(1.28-1.86) || (1.65-2.41) || (2.12-3.12) || (2.49-3.72) || (2.89-4.63) || (3.19-5.34) || (3.46-6.09) || (3.71-6.92) || (4.01-8.13) || (4.20-9.14)
12-hr 2.10 2.72 3.51 414 4.96 5.58 6.19 6.80 7.61 8.22
(1.74-2.54) || (2.26-3.31) || (2.91-4.28) || (3.40-5.09) || (3.94-6.32) || (4.34-7.25) || (4.69-8.25) || (5.01-9.33) || (5.37-10.9) || (5.60-12.2)
24-hr 2.86 3.75 4.87 5.76 6.91 7.76 8.61 9.45 10.5 11.4
(2.53-3.29) || (3.32-4.33) || (4.30-5.64) || (5.04-6.71) || (5.85-8.32) || (6.44-9.55) || (6.97-10.8) || (7.44-12.2) || (7.98-14.2) || (8.31-15.9)
2.da 3.51 4.70 6.23 7.45 9.08 10.3 11.6 12.8 14.5 15.8
y (3.10-4.04) || (4.15-5.42) || (5.49-7.20) || (6.52-8.69) || (7.69-10.9) || (8.56-12.7) || (9.36-14.6) || (10.1-16.6) || (11.0-19.5) || (11.5-22.0)
3.da 3.75 5.12 6.91 8.38 10.4 12.0 13.5 15.2 17.5 19.2
y (3.32-4.32) || (4.53-5.90) || (6.10-8.00) || (7.34-9.78) || (8.80-12.5) || (9.92-14.7) || (11.0-17.1) || (12.0-19.7) || (13.2-23.6) || (14.1-26.8)
4-da 4.00 5.53 7.55 9.22 11.5 13.4 15.2 17.2 20.0 221
y (3.55-4.61) || (4.89-6.37) || (6.66-8.73) || (8.07-10.8) || (9.78-13.9) || (11.1-16.4) || (12.3-19.2) || (13.6-22.3) || (15.1-26.9) || (16.2-30.9)
7-da 4.57 6.38 8.81 10.8 13.6 15.9 18.2 20.6 24.0 26.7
y (4.05-5.27) || (5.65-7.37) || (7.77-10.2) || (9.47-12.6) || (11.5-16.4) || (13.2-19.5) || (14.7-22.9) || (16.2-26.7) || (18.2-32.4) || (19.5-37.3)
10-da 4.94 6.94 9.63 11.9 15.0 17.5 201 229 26.8 29.9
y (4.37-5.69) || (6.14-8.00) || (8.49-11.1) || (10.4-13.9) || (12.7-18.1) || (14.5-21.6) || (16.3-25.4) || (18.0-29.7) || (20.3-36.1) || (21.8-41.7)
20-da 5.91 8.38 11.8 14.6 18.7 219 25.3 29.0 34.2 384
y (5.23-6.80) || (7.41-9.67) || (10.4-13.6) || (12.8-17.0) || (15.8-22.5) || (18.2-26.9) || (20.5-31.9) || (22.8-37.5) || (25.8-46.1) || (28.1-53.6)
30-da 6.90 9.80 13.8 17.2 221 26.0 30.2 34.7 411 46.4
y (6.11-7.95) || (8.67-11.3) || (12.2-16.0) || (15.1-20.1) || (18.7-26.6) || (21.6-32.0) || (24.5-38.0) || (27.3-44.9) || (31.1-55.5) || (33.9-64.7)
45-da 8.24 11.6 16.4 20.4 26.3 31.0 36.2 4.7 49.7 56.3
y (7.30-9.49) || (10.3-13.4) || (14.4-18.9) || (17.9-23.8) || (22.3-31.7) || (25.8-38.2) || (29.3-45.5) || (32.9-54.0) || (37.6-67.0) || (41.2-78.5)
60-da 9.58 13.4 18.8 23.4 30.1 35.6 41.5 48.0 57.4 65.2
y (8.48-11.0) || (11.9-15.5) || (16.6-21.7) || (20.5-27.3) || (25.5-36.3) || (29.6-43.8) || (33.6-52.3) || (37.8-62.2) || (43.4-77.4) || (47.6-90.9)
" Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PF graphical

PDS-based depth-duration-frequency (DDF) curves
Latitude: 34.1417°, Longitude: -117.4060°
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VIL4.1.

Site Suitability Considerations

Suitability assessment related considerations include (Table VIL3):

e Soil assessment methods - the site assessment extent (e.g., number of borings, test pits,
etc.) and the measurement method used to estimate the short-term infiltration rate.

¢ Predominant soil texture/percent fines - soil texture and the percent of fines can
greatly influence the potential for clogging.

e Site soil variability - site with spatially heterogeneous soils (vertically or horizontally)
as determined from site investigations are more difficult to estimate average properties
for resulting in a higher level of uncertainty associated with initial estimates.

e Depth to seasonal high groundwater/impervious layer - groundwater mounding may
become an issue during excessively wet conditions where shallow aquifers or shallow
clay lenses are present.

Table VIL.3: Suitability Assessment Related Considerations for Infiltration Facility Safety

Factors

Consideration

High Concern

Medium Concern

Assessment methods
(see explanation below)

Use of soil survey
maps or simple
texture analysis to
estimate short-term
infiltration rates

Direct measurement
of = 20 percent of
infiltration area with
localized infiltration
measurement
methods (e.g.,
infiltrometer)

Low Concern

Direct measurement of =
50 percent of infiltration
area with localized
infiltration measurement
methods

or

Use of extensive test pit
infiltration measurement
methods

Texture Class

Silty and clayey
soils with significant
fines

Loamy soils

Site soil variability

Highly variable soils
indicated from site
assessment or
limited soil borings
collected during site
assessment

Soil borings/test pits
indicate moderately
homogeneous soils

Granular to slightly loamy
soils

Multiple soil borings/test
pits indicate relatively
homogeneous soils

Depth to groundwater/
impervious layer

<5 ft below facility
bottom

5-10 ft below facility
bottom

>10 below facility bottom

Localized infiltration testing refers to methods such as the double ring infiltrometer test (ASTM
D3385-88) which measure infiltration rates over an area less than 10 sq-ft, may include lateral
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flow, and do not attempt to account for heterogeneity of soil. The amount of area each test
represents should be estimated depending on the observed heterogeneity of the soil.

Extensive infiltration testing refers to methods that include excavating a significant portion of
the proposed infiltration area, filling the excavation with water, and monitoring drawdown.
The excavation should be to the depth of the proposed infiltration surface and ideally be at least
50 to 100 square feet.

In all cases, testing should be conducted in the area of the proposed BMP where, based on
review of available geotechnical data, soils appear least likely to support infiltration.

VII.4.2. Design Related Considerations

Design related considerations include (Table VIL.4):

e Size of area tributary to facility - all things being equal, risk factors related to
infiltration facilities increase with an increase in the tributary area served. Therefore
facilities serving larger tributary areas should use more restrictive adjustment factors.

e Level of pretreatment/expected influent sediment loads - credit should be given for
good pretreatment by allowing less restrictive factors to account for the reduced
probability of clogging from high sediment loading. Also, facilities designed to capture
runoff from relatively clean surfaces such as rooftops are likely to see low sediment
loads and therefore should be allowed to apply less restrictive safety factors.

¢ Redundancy - facilities that consist of multiple subsystems operating in parallel such
that parts of the system remains functional when other parts fail and/or bypass should
be rewarded for the built-in redundancy with less restrictive correction and safety
factors. For example, if bypass flows would be at least partially treated in another BMP,
the risk of discharging untreated runoff in the event of clogging the primary facility is
reduced. A bioretention facility that overflows to a landscaped area is another example.

e Compaction during construction - proper construction oversight is needed during
construction to ensure that the bottoms of infiltration facility are not overly compacted.
Facilities that do not commit to proper construction practices and oversight should
have to use more restrictive correction and safety factors.
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Table VII.4: Design Related Considerations for Infiltration Facility Safety Factors

Consideration

High Concern

Medium Concern

Low Concern

Tributary area size

Greater than 10 acres.

Greater than 2 acres but
less than 10 acres.

2 acres or less.

Level of
pretreatment/
expected influent
sediment loads

Pretreatment from gross
solids removal devices
only, such as
hydrodynamic
separators, racks and
screens AND tributary
area includes
landscaped areas, steep
slopes, high traffic areas,
or any other areas
expected to produce
high sediment, trash, or
debris loads.

Good pretreatment with
BMPs that mitigate coarse
sediments such as
vegetated swales AND
influent sediment loads
from the tributary area are
expected to be relatively
low (e.g., low traffic, mild
slopes, disconnected
impervious areas, etc.).

Excellent pretreatment
with BMPs that mitigate
fine sediments such as
bioretention or media
filtration OR
sedimentation or facility
only treats runoff from
relatively clean surfaces,
such as rooftops.

Redundancy of
treatment

No redundancy in BMP
treatment train.

Medium redundancy, other
BMPs available in
treatment train to maintain
at least 50% of function of
facility in event of failure.

High redundancy,
multiple components
capable of operating
independently and in
parallel, maintaining at
least 90% of facility
functionality in event of
failure.

Compaction during
construction

Construction of facility
on a compacted site or
elevated probability of
unintended/ indirect
compaction.

Medium probability of
unintended/ indirect
compaction.

Heavy equipment
actively prohibited from
infiltration areas during
construction and low
probability of
unintended/ indirect
compaction.

remove debris, trash and sediment.

The soil in the proposed infiltration system footprints will be uncompacted in-place native material <——

WQ unit will become a pretreatment device before entering to underground infiltration system. WQ Units

‘ S Water Quality (WQ) units will be provided on all storm drain main lines as a pre-treatment control BMP prior to
allowing runoff to be conveyed to the primary treatment BMP. The WQ Units will help remove large debris,
trash, sediment and oil/grease from the runoff before discharging into the the on-site infiltration systems. See
Attachment B for WQ Unit specification & calculations. In addition, catch basin inserts will be used to also

is capable of capturing and retaining 100 percent of pollutants greater than or equal to 2.4 millimeters

(mm) regardless of the pollutant’s specific gravity. WQ units are equipped with conventional oil baffles to
capture and retain oil and grease. Laboratory evaluations show that the WQ units are capable of capturing
up to 70% of the free oil and grease from storm water. WQ units can also accommodate the addition of oil

sorbents within their separation chambers. The addition of the oil sorbents can ensure the permanent

removal of 80% to 90% of the free oil and grease from the storm water runoff.
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VI1.4.3. Determining Factor of Safety

A factor of safety shall be used. To assist in selecting the appropriate design infiltration rate, the
measured short term infiltration rate should be adjusted using a weighted average of several
safety factors using the worksheet shown in Worksheet H below. The design infiltration rate
would be determined as follows:

1. For each consideration shown in Table VIL3 and Table VIL4 above, determine whether
the consideration is a high, medium, or low concern.

2. For all high concerns, assign a factor value of 3, for medium concerns, assign a factor

value of 2, and for low concerns assign a factor value of 1.

Multiply each of the factors by the corresponding weight to get a product.

Sum the products within each factor category to obtain a safety factor for each.

5. Multiply the two safety factors together to get the final combined safety factor. If the
combined safety factor is less than 2, then 2 shall be used as the safety factor.

6. Divide the measured short term infiltration rate by the combined safety factor to obtain
the adjusted design infiltration rate for use in sizing the infiltration facility.

B »

The design infiltration rate shall be used to size BMPs and to evaluate their expected long term
performance. This rate shall not be less than 2, but may be higher at the discretion of the design
engineer.
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Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) pP=WXV
Soil assessment methods 0.25 1 0.25
Predominant soil texture 0.25 1 0.25
A Suitability Site soil variability 0.25 1 0.25
Assessment . :
Depth to groundwater / impervious
0.25 1 0.25
layer
Suitability Assessment Safety Factor, S, = 2p 1.00
Tributary area size 0.25 3 0.75
Level of pretreatment/ expected
sediment loads 0-25 : 0.25
B Design Redundancy 0.25 1 0.25
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg = Xp 1.50
Combined Safety Factor, Stor=Sz%Ss  Sypr= 5153 2.50 use 3.0
Measured Infiltration Rate, inch/hr, Ky 4.0 in/hr
(corrected for test-specific bias) '
Design Infiltration Rate, in/hr, Kpesign = StorxKm Ky +Spor use 1.3 in/hr
Supporting Data
Briefly describe infiltration test and provide reference to test forms:
See Attachment D for Infiltration Report.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum
combined adjustment factor shall not exceed 9.0.
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