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Introduction

This preliminary drainage report has been prepared for Golden Management Services. The project is a
new development of three (3) industrial warehouse facilities located at the northwest corner of
Philadelphia Street and East End Avenue in the City of Chino, County of San Bernardino, CA. The
proposed three buildings total approximately 60,000 square feet in size on approximately 3.6 acres of
land.

Purpose

The purpose of this report is to present the drainage concept for the project and to determine the design
flow rates for the project site. The hydrology maps (Appendix A) and calculations (Appendix B) reflect
the tributary areas and Qoo flows.

Existing Condition

The lot is occupied by three (3) abandoned structures with some trees and scattered vegetation on the
north half. The south half is currently vacant and covered with a low growth of vegetation consisting of
natural weeds and grasses.

The project site is sloping from north to the southeast. The existing runoff is collected by an existing inlet
at southeast corner of the project site and discharges to an existing 33 storm drain in the Philadelphia
Street which connects to the San Antonio Creek Channel to the west.

Proposed Condition

For the proposed condition, the runoff will be directed to either of two on-site underground infiltration
systems located on the northwest and southwest sides of the project site. See Appendix A for the
proposed on-site hydrology map.

Runoff in the northeastern corner of the project site from the northern building, parking lot, and planters
will be directed to catch basin (CB) #1 and enter underground infiltration system B through storm drain
Line A.

Runoff from the middle of the northern building, parking lot, and planters will be directed to catch basin
(CB) #2 and enter underground infiltration system B through storm drain Line A.

Runoff from the northern loading dock, and from the northern building will be directed to a trench drain
at the bottom of the loading dock and enter underground infiltration system B through storm drain Line
A.

Runoff in the northwestern corner of the project site from the northern building, parking lot, and planters
will be directed to catch basin (CB) #3 and enter underground infiltration system B through storm drain
Line A.

Runoff from the south side of building 3 will be collected by a swale and directed to catch basin (CB) #4.
The runoff will then drain to underground infiltration system A through storm drain Line B.

Runoff from the east portion of buildings 2 and 3 along with the parking lot and landscaping will be
directed to catch basins (CB) #5 and #6 and enter underground infiltration system A through storm drain
Line B.

Runoff from the west loading docks for buildings 2 and 3 will be collected by trench drains at the bottom
of the loading docks and enter underground infiltration system A through storm drain Line B.



Runoff from the west parking lot and truck yard of building 2 and 3 will be directed to catch basin (CB)
#7 and enter underground infiltration system A through storm drain Line B.

The overflow from the underground infiltration systems in excess of the WQMP retention volume will be
discharged through storm drain Line C to the existing 33” storm drain line in Philadelphia Street, which is
connected to the San Antonio Creek Channel west of the project site.

Hydrologic Analysis

The hydrologic analysis has been prepared in accordance with the San Bernardino County Flood Control
District Hydrology Manual Rational Method using the CIVILD software for San Bernardino County.
CIVILD hydrology calculations are included in Appendix B and indicate flow data at each node.

The 100-year and 25-year, 1-hour rainfall rate was taken from NOAA Atlas 14 Point Precipitation
Frequency Estimates, Volume 6, Version 2. The hydrologic soils type for the site is "B" and was taken
from the soil map in the Hydrology Manual (see Appendix C for reference maps). A "commercial" land
use was used for the project site with an AMC of |11 for the 100-year and Il for the 25-year events.

Results

Underground infiltration system A provides 8,200 cf of storage and underground infiltration system B
provides 6,203 cf of storage, a total of 14,403 cf for water quality treatment. This storage volume is more
than enough to address the DCV as well as the 2 year mitigation required due to the HCOC, see the
WQMP report.

From the hydrologic analyses, the project site existing condition generates 9.7 cfs for Q10 and 6.4 cfs for
Qs and the proposed condition produces 17.1 cfs, see Appendix B for rational method calculations. The
existing 33” storm drain was designed based on a Qs of 55 cfs per the storm drain drawing. A hydraulic
(WQPGQG) analysis was run to determine if the existing 33” had the capacity to accept the Q100 flow which
is 72 cfs and it does not. Therefore, the project site must implement on-site detention in order to limit the
developed 100-year runoff to 90% of the existing 25-year runoff. This will be accomplished by installing
96” CMP perforated pipes underground to store and infiltrate the water quality volume, then slowly
release the excess runoff to the existing 33” storm drain. Per the basin routing results in Appendix D, the
post development discharge is 3.13 cfs from system A and 2.45 cfs from system B. This combined total
is 87% of the allowable Qs of 6.4 cfs. The systems will drain within 48 hours after the storm event.

All proposed on-site drainage facilities will be sized adequately for 100-year storm event. Additional
calculations, including the on-site storm drain hydraulics and catch basin sizing, will be provided in the
final drainage report. Street capacity calculations for East End are shown on Table 1.
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SAN ANTONIO CREEK CHANNEL
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Appendix B
Rational Method Hydrologic Analysis



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 09/20/19

PAMA INDUSTRIAL - PHILEDELPHIA AT EAST END

EXISTING 100 YEAR STORM EVENT

0158Q100E

CB

falakalalaiaiaialed Hydrology Study Control Information *****xx*ixx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.530 (In.)
Slope used for rainfall intensity curve b = 0.6000

Soil antecedent moisture condition (AMC) = 3

++++++++++++H
Process from Point/Station 1.000 to Point/Station 2.000
*x** INITIAL AREA EVALUATION ****

RESIDENTIAL(2.5 acre lot)

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil(AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.9000 Max loss rate(Fm)= 0.396(In/Hr)
Initial subarea data:

Initial area flow distance = 615.000(Ft.)

Top (of initial area) elevation = 800.500(Ft.)

Bottom (of initial area) elevation = 794 .100(Ft.)

Difference in elevation = 6.400(Ft.)

Slope = 0.01041 s(%)= 1.04

TC = k(0.487)*[(1ength”3)/(elevation change)]"0.2

Initial area time of concentration = 15.835 min.

Rainfall intensity = 3.403(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.795
Subarea runoff = 9.715(CFS)

Total initial stream area = 3.590(Ac.)

Pervious area fraction = 0.900

Initial area Fm value = 0.396(In/Hr)

End of computations, Total Study Area = 3.59 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.900
Area averaged SCS curve number = 56.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 01/13/21
PAMA INDUSTRIAL - PHILADELPHIA AT EAST END
EXISTING 25 YEAR STORM EVENT
0158Q25E.rsb
DW

HK KKK KA K Hydrology Study Control Information **x****x**xxx
Rational hydrology study storm event year is 25.0
Computed rainfall intensity:

Storm year = 25.00 1 hour rainfall = 1.170 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

B s B T uh 1 s o e s s e s ok o o ok S SR
Process from Point/Station 1.000 to Point/Station 2.000
*HkHkk INITIAL AREA EVALUATION **x*xx*

RESIDENTIAL (2.5 acre lot)

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.9000 Max loss rate(Fm)= 0.661(In/Hr)
Initial subarea data:

Initial area flow distance = 615.000 (Ft.)

Top (of initial area) elevation = 800.500(Ft.)

Bottom (of initial area) elevation = 794 .100(Ft.)

Difference in elevation = 6.400 (Ft.)

Slope = 0.01041 s (%)= 1.04

TC = k(0.487)*[ (length”3)/(elevation change)]”0.2

Initial area time of concentration = 15.835 min.

Rainfall intensity = 2.602 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.672
Subarea runoff = 6.273(CFS)

Total initial stream area = 3.590 (Ac.)
Pervious area fraction = 0.900
Initial area Fm value = 0.661 (In/Hr)

End of computations, Total Study Area = 3.59 (Ac.)



The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.
Area averaged pervious area fraction(Ap) = 0.900

Area averaged SCS curve number = 56.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 10/23/20

PAMA INDUSTRIAL - PHILEDELPHIA AT EAST END

100 YEAR STORM EVENT PROPOSED

0158Q100P

CB

KKKk Kk X Hydrology Study Control Information **x**&kdkkx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.530 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

o T B A o o o o e O B B R o 0 ok o o Y S B B B o o o S TN A AR R
Process from Point/Station 1.000 to Point/Station 2.000
*x%*x INITIAL AREA EVALUATION **x**

COMMERCIAL subarea type

Decimal fraction soil group A =
Decimal fraction soil group B =
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Initial subarea data:

Initial area flow distance = 258.000 (Ft.)

Top (of initial area) elevation = 801.500(Ft.)

Bottom (of initial area) elevation = 797.190 (Ft.)

Difference in elevation = 4.310(Ft.)

Slope = 0.01671 s(%)= 1.67

TC = k(0.304)*[ (length”3)/ (elevation change)]70.2

Initial area time of concentration = 6.353 min.

Rainfall intensity = 5.886 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.893
Subarea runoff = 3.312 (CFS)

.000
.000

O OoOr o

Total initial stream area = 0.630 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

i e o e S L s o o S S S S o o o o2 o A A s e o S 2R SR SO R
Process from Point/Station 2.000 to Point/Station 3.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 792.770(Ft.)
Downstream point/station elevation = 792.040 (Ft.)
Pipe length = 130.00(Ft.) Manning's N = 0.012



No. of pipes = 1 Required pipe flow = 3.312(CFS)

Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 3.312 (CFS)
Normal flow depth in pipe = 8.65(In.)

Flow top width inside pipe = 14.82(In.)
Critical Depth = 8.80(In.)

Pipe flow velocity = 4.52(Ft/s)

Travel time through pipe = 0.48 min.

Time of concentration (TC) = 6.83 min.

B o o T L i o o o o o o o B e o o o o o o e S e e S S T
Process from Point/Station 3.000 to Point/Station 3.000
**x** SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Time of concentration = 6.83 min.

Rainfall intensity = 5.634 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 1.417(CFS) for 0.310 (Ac.)
Total runoff = 4.730 (CFS)

Effective area this stream = 0.94 (Ac.)

Total Study Area (Main Stream No. 1) = 0.94 (Ac.)
Area averaged Fm value = 0.044 (In/Hr)

B o s o o L L s s o o o O O S L A o e S S B Il o o o o S
Process from Point/Station 3.000 to Point/Station 4.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 792.040 (Ft.)
Downstream point/station elevation = 791.530(Ft.)
Pipe length = 91.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 4.730 (CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 4.730 (CFEFS)
Normal flow depth in pipe = 11.16(In.)

Flow top width inside pipe = 13.10(In.)

Critical Depth = 10.58 (In.)

Pipe flow velocity = 4.83(Ft/s)

Travel time through pipe = 0.31 min.

Time of concentration (TC) = 7.15 min.

i e o e S s o o o S L e a0 L ol o o S TR S A S A RS
Process from Point/Station 4.000 to Point/Station 4.000
**** SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80



Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Time of concentration = 7.15 min.

Rainfall intensity = 5.485(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 0.461 (CFS) for 0.120 (Ac.)
Total runoff = 5.190 (CFS)

Effective area this stream = 1.06(Ac.)

Total Study Area (Main Stream No. 1) = 1.06(Ac.)
Area averaged Fm value = 0.044 (In/Hr)

B o o o O s 0 A s s S S s a0 o o L B L o o S S S S S
Process from Point/Station 4.000 to Point/Station 5.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 791.530(Ft.)
Downstream point/station elevation = 791.310(Ft.)
Pipe length = 39.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 5.190 (CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 5.190 (CFS)
Normal flow depth in pipe = 12.14(In.)

Flow top width inside pipe = 11.78(In.)

Critical Depth = 11.09(In.)

Pipe flow velocity = 4.88(Ft/s)

Travel time through pipe = 0.13 min.

Time of concentration (TC) = 7.28 min.

B o T B B A o o o o e B B S o o ok o o o B B B 1 I o o = SN UN e
Process from Point/Station 5.000 to Point/Station 5.000
*x%*x SUBAREA FLOW ADDITION **x*x*

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Time of concentration = 7.28 min.

Rainfall intensity = 5.424 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 1.686(CFS) for 0.360 (Ac.)
Total runoff = 6.876 (CFS)

Effective area this stream = 1.42 (Ac.)

Total Study Area (Main Stream No. 1) = 1.42 (Ac.)
Area averaged Fm value = 0.044 (In/Hr)

B i s e o L s s o o O S L o o e L A o o o o S N S S S
Process from Point/Station 5.000 to Point/Station 6.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 791.570 (Ft.)
Downstream point/station elevation = 786.000(Ft.)
Pipe length = 208.00 (Ft.) Manning's N = 0.012

No. of pipes = 1 Required pipe flow = 6.876 (CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 6.876 (CFS)



Normal flow depth in pipe = 8.38(In.)

Flow top width inside pipe = 14.90(In.)
Critical Depth = 12.62 (In.)

Pipe flow velocity = 9.76(Ft/s)
Travel time through pipe = 0.36 min.
Time of concentration (TC) = 7.63 min.

i e o e S A s A e e I e o A s o S S A S A R
Process from Point/Station 6.000 to Point/Station 6.000
**** CONFLUENCE OF MAIN STREAMS ***x*

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 1.420 (Ac.)

Runoff from this stream = 6.876 (CFS)

Time of concentration = 7.63 min.

Rainfall intensity = 5.271(In/Hr)

Area averaged loss rate (Fm) = 0.0440 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Program is now starting with Main Stream No. 2

i e o o e S S o o L S B o S RS R R R s
Process from Point/Station 11.000 to Point/Station 12.000
***%*x TNITIAL AREA EVALUATION ***x*

COMMERCIAL subarea type

Decimal fraction soil group A =
Decimal fraction soil group B =
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Initial subarea data:

Initial area flow distance = 215.000 (Ft.)

Top (of initial area) elevation = 795.300(Ft.)

Bottom (of initial area) elevation = 793.100(Ft.)

Difference in elevation = 2.200(Ft.)

Slope = 0.01023 s (%)= 1.02

TC = k(0.304)*[ (length”3)/(elevation change)]”"0.2

Initial area time of concentration = 6.514 min.

Rainfall intensity = 5.798 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.893
Subarea runoff = 1.398 (CFS)

.000
.000

o ok o

Total initial stream area = 0.270 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

B e o o e e oot O O e e ot o e e e o O B
Process from Point/Station 12.000 to Point/Station 13.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 790.100 (Ft.)
Downstream point/station elevation = 788.920(Ft.)
Pipe length = 106.00(Ft.) Manning's N = 0.012

No. of pipes = 1 Required pipe flow = 1.398(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 1.398(CFS)
Normal flow depth in pipe = 5.76(In.)

Flow top width inside pipe = 8.64 (In.)



Critical Depth = 6.53(In.)

Pipe flow velocity = 4.68(Ft/s)
Travel time through pipe = 0.38 min.
Time of concentration (TC) = 6.89 min.

i e o e S A s A e e I e o A s o S S A S A R
Process from Point/Station 13.000 to Point/Station 13.000
**x** SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Time of concentration = 6.89 min.

Rainfall intensity = 5.605(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 4.708 (CFS) for 0.950 (Ac.)
Total runoff = 6.106 (CFS)

Effective area this stream = 1.22(Ac.)

Total Study Area (Main Stream No. 2) = 2.64 (Ac.)
Area averaged Fm value = 0.044 (In/Hr)

i e o e S s o o S S S a0 o L O e o a2 o SN A
Process from Point/Station 13.000 to Point/Station 14.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 788.920 (Ft.)
Downstream point/station elevation = 788.510 (Ft.)
Pipe length = 41.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 6.106 (CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 6.106 (CFS)
Normal flow depth in pipe = 10.85(In.)

Flow top width inside pipe = 13.42(In.)

Critical Depth = 11.99(In.)

Pipe flow velocity = 6.43(Ft/s)

Travel time through pipe = 0.11 min.

Time of concentration (TC) = 7.00 min.

R o T B B A o o o o e O B B S o o ok o o o B B B i o o o NSO SN e
Process from Point/Station 14.000 to Point/Station 14.000
*x%*x SUBAREA FLOW ADDITION **x*x*

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Time of concentration = 7.00 min.

Rainfall intensity = 5.554 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893



Subarea runoff = 0.440 (CFS) for 0.100 (Ac.)

Total runoff = 6.546 (CFS)

Effective area this stream = 1.32(Ac.)

Total Study Area (Main Stream No. 2) = 2.74 (Ac.)
Area averaged Fm value = 0.044 (In/Hr)

B e o e et O e o o B e oot o B e s
Process from Point/Station 14.000 to Point/Station 15.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 788.510 (Ft.)
Downstream point/station elevation = 787.380 (Ft.)
Pipe length = 112.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 6.546 (CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 6.546 (CFS)
Normal flow depth in pipe = 11.46(In.)

Flow top width inside pipe = 12.74 (In.)

Critical Depth = 12.36(In.)

Pipe flow velocity = 6.51(Ft/s)

Travel time through pipe = 0.29 min.

Time of concentration (TC) = 7.28 min.

i e o e S s e e A e 2 o e B B o o o B R O R s
Process from Point/Station 15.000 to Point/Station 15.000
**** SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Time of concentration = 7.28 min.

Rainfall intensity = 5.422 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 0.036 (CFS) for 0.040 (Ac.)
Total runoff = 6.582 (CFS)

Effective area this stream = 1.36(Ac.)

Total Study Area (Main Stream No. 2) = 2.78 (Ac.)
Area averaged Fm value = 0.044 (In/Hr)

s e e e 2 s A s A e e e o S S S S S S A S A
Process from Point/Station 15.000 to Point/Station 15.000
**** SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Time of concentration = 7.28 min.

Rainfall intensity = 5.422 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified



rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 0.290 (CFS) for 0.060 (Ac.)
Total runoff = 6.873(CFS)

Effective area this stream = 1.42 (Ac.)

Total Study Area (Main Stream No. 2) = 2.84 (Ac.)
Area averaged Fm value = 0.044 (In/Hr)

i e o e S A s A e e I e o A s o S S A S A R
Process from Point/Station 15.000 to Point/Station 16.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 787.380 (Ft.)
Downstream point/station elevation = 786.370(Ft.)
Pipe length = 102.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 6.873 (CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 6.873 (CFS)
Normal flow depth in pipe = 12.12(In.)

Flow top width inside pipe = 11.82(In.)

Critical Depth = 12.62 (In.)

Pipe flow velocity = 6.47(Ft/s)

Travel time through pipe = 0.26 min.

Time of concentration (TC) = 7.55 min.

e o T B I o o o o o e O B B o ok o o o Y S S B B B b o o TN A RSN R
Process from Point/Station 16.000 to Point/Station 16.000
**x%*x SUBAREA FLOW ADDITION **x*x*

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.044 (In/Hr)
Time of concentration = 7.55 min.

Rainfall intensity = 5.308 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 3.407 (CFS) for 0.750 (Ac.)
Total runoff = 10.280 (CFS)

Effective area this stream = 2.17(Ac.)

Total Study Area (Main Stream No. 2) = 3.59(Ac.)
Area averaged Fm value = 0.044 (In/Hr)

B o s o o L L s s o o O S s a0 o o e L B B o o o = o S ST
Process from Point/Station 16.000 to Point/Station 6.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 786.070 (Ft.)
Downstream point/station elevation = 786.000(Ft.)
Pipe length = 10.00(Ft.) Manning's N = 0.012

No. of pipes = 1 Required pipe flow = 10.280 (CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 10.280(CFS)
Normal flow depth in pipe = 13.15(In.)

Flow top width inside pipe = 20.32(In.)

Critical Depth = 14.32(In.)

Pipe flow velocity = 6.49 (Ft/s)



Travel time through pipe = 0.03 min.
Time of concentration (TC) = 7.57 min.

i e o e S A s A e e I e o A s o S S A S A R
Process from Point/Station 6.000 to Point/Station 6.000
**** CONFLUENCE OF MAIN STREAMS ***x*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 2.170 (Ac.)

Runoff from this stream = 10.280 (CFS)

Time of concentration = 7.57 min.

Rainfall intensity = 5.297(In/Hr)

Area averaged loss rate (Fm) = 0.0440 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 6.88 1.420 7.63 0.044 5.271
2 10.28 2.170 7.57 0.044 5.297
Qmax (1) =
1.000 * 1.000 * 6.876) +
0.995 * 1.000 ~* 10.280) + = 17.106
Qmax (2) =
1.005 * 0.992 * 6.876) +
1.000 * 1.000 * 10.280) + = 17.134

Total of 2 main streams to confluence:
Flow rates before confluence point:

7.876 11.280
Maximum flow rates at confluence using above data:
17.106 17.134
Area of streams before confluence:
1.420 2.170
Effective area values after confluence:
3.590 3.579

Results of confluence:

Total flow rate = 17.134 (CFS)

Time of concentration = 7.573 min.

Effective stream area after confluence = 3.579 (Ac.)
Study area average Pervious fraction(Ap) = 0.100

Study area average soil loss rate(Fm) = 0.044 (In/Hr)
Study area total = 3.59(Ac.)

B o s o o L s s o o O S L A o e L B 2 o o o S S S S S A
Process from Point/Station 6.000 to Point/Station 7.000
*%%% PTIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 786.000 (Ft.)
Downstream point/station elevation = 784.500(Ft.)
Pipe length = 173.00(Ft.) Manning's N = 0.012

No. of pipes = 1 Required pipe flow = 17.134 (CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 17.134 (CFS)
Normal flow depth in pipe = 15.52(In.)

Flow top width inside pipe = 22.95(In.)



Critical Depth = 17.91(In.)

Pipe flow velocity = 7.97(Ft/s)

Travel time through pipe = 0.36 min.

Time of concentration (TC) = 7.93 min.

End of computations, Total Study Area = 3.59 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number = 56.0



Appendix C

Preliminary Hydraulic Calculations
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Appendix D
Unit Hydrograph and Basin Routing



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 01/13/21

I e o A e o 2 L A A e i T R o SO S S

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 6145

Existing 25 year Unit Hydrograph
0158UH25E.UBM

Storm Event Year = 25
Antecedent Moisture Condition = 2
English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 25
3.59 1 1.17

Rainfall data for year 25
3.59 6 2.97

Rainfall data for year 25
3.59 24 5.44

o A e e o A L o o L

*FxkFHEFA* Area-averaged max loss rate, Fm *rFxkxkx



SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm

No. (AMCII) NO. (AMC 2) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
56.0 56.0 3.59 1.000 0.734 0.900 0.661
Area-averaged adjusted loss rate Fm (In/Hr) = 0.661

*¥Akxxxxkxk Area-Averaged low loss rate fraction, Yb **xkxxokxsx

Area Area SCS CN SCS CN S Pervious
(Ac.) Fract (AMC2) (AMC2) Yield Fr
3.23 0.900 56.0 56.0 7.86 0.235
0.36 0.100 98.0 98.0 0.20 0.956
Area-averaged catchment yield fraction, Y = 0.307
Area-averaged low loss fraction, Yb = 0.693
User entry of time of concentration = 0.264 (hours)

+++++++++++++++++H+H
Watershed area = 3.59(Ac.)

Catchment Lag time = 0.211 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 39.4571

Hydrograph baseflow = 0.00(CFS)
Average maximum watershed loss rate (Fm
Average low loss rate fraction (Yb) =
VALLEY DEVELOPED S-Graph Selected

)y = 0.661(In/Hr)
0.693 (decimal)

Computed peak 5-minute rainfall = 0.433(In)
Computed peak 30-minute rainfall = 0.887(In)
Specified peak l-hour rainfall = 1.170(In)
Computed peak 3-hour rainfall = 2.071(In)
Specified peak 6-hour rainfall = 2.970(In)
Specified peak 24-hour rainfall = 5.440(In)

Rainfall depth area reduction factors:

Using a total area of 3.59(Ac.) (Ref: fig. E-4)

5-minute factor = 1.000 Adjusted rainfall = 0.433(In)
30-minute factor = 1.000 Adjusted rainfall = 0.887(In)
l-hour factor = 1.000 Adjusted rainfall = 1.170(In)
3-hour factor = 1.000 Adjusted rainfall = 2.071(In)
6-hour factor = 1.000 Adjusted rainfall = 2.970(In)
24-hour factor = 1.000 Adjusted rainfall = 5.440(In)

Unit Hydrograph
e a a a =

Interval 'S'" Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 43.42 (CFS3))
1 2.969 1.289
2 19.070 6.990

3 48.436 12.750



Total soil rain loss

Total effective rainfall
Peak flow rate in flood hydrograph =

3.47 (In)

1.97(In)

6.41 (CFS)

A e e o L o o o S A S O SR

24 - H O U R
Runof f

S TORM

Hydrograph

.0000
.0002
.0005
.0011
.0018
.0025
.0033
.0041
.0048
.0056
.0064
.0071
.0079
.0087
.0095
.0102
.0110
.0118
.0126
.0134
.0142
.0150
.0158
.0166
.0174
.0182
.0190
.0198
.0206
.0215
.0223
.0231

0+ 5
0+10
0+15
0+20
0+25
0+30
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20+45 0.5499 0.15 0Q | | | Vo
20+50 0.5509 0.15 0 | | | v
20455 0.5520 0.15 0Q | | | Vo
21+ 0 0.5530 0.15 0 | | | v
21+ 5 0.5540 0.15 0Q | | | v o
21410 0.5550 0.14 0 | | | Vo
21+15 0.5560 0.14 0 | | | Vo
21420 0.5569 0.14 0 | | | Vo
21+25 0.5579 0.14 0 | | | v o
21430 0.5589 0.14 0 | | | Vo
21+35 0.5598 0.14 0 | | | v o
21440 0.5608 0.14 0 | | | Vo
21+45 0.5617 0.14 Q | | | Vo
21+50 0.5626 0.13 0 | | | Vo
21455 0.5635 0.13 0Q | | | Vo
22+ 0 0.5644 0.13 0 | | | Vo
22+ 5 0.5653 0.13 0Q | | | Vo
22+10 0.5662 0.13 0 | | | A
22+15 0.5671 0.13 0Q | | | Vo
22+20 0.5680 0.13 0 | | | A
22425 0.5689 0.13 0Q | | | Vo
22430 0.5698 0.13 0 | | | A
22+35 0.5706 0.13 0 | | | A
22+40 0.5715 0.12 0Q | | | A
22+45 0.5723 0.12 0 | | | Al
22+50 0.5732 0.12 0Q | | | V|
22+55 0.5740 0.12 0 | | | Al
23+ 0 0.5748 0.12 0Q | | | V|
23+ 5 0.5757 0.12 Q | | | V|
23+10 0.5765 0.12 0 | | | Al
23+15 0.5773 0.12 0Q | | | Al
23+20 0.5781 0.12 0 | | | Al
23+25 0.5789 0.12 0Q | | | Al
23+30 0.5797 0.12 0 | | | Al
23435 0.5805 0.12 0Q | | | Al
23+40 0.5813 0.11 © | | | Al
23445 0.5821 0.11 ©Q | | | Al
23+50 0.5828 0.11 0 | | | V]
23+55 0.5836 0.11 0 | | | Al
24+ 0 0.5844 0.11 ©Q | | | V|
24+ 5 0.5851 0.11 ©Q | | | Al
24410 0.5857 0.09 0 | | | V|
24+15 0.5861 0.06 Q | | | V|
24420 0.5863 0.02 Q | | | V|
24+25 0.5864 0.01 0 | | | V]
24430 0.5864 0.00 0Q | | | V|
24435 0.5864 0.00 ©Q | | | Al
24+40 0.5864 0.00 0 | | |



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 01/13/21
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San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 6145

Area A Proposed Q100 Unit Hydrograph
0158UHP100A.UBM

Storm Event Year = 100
Antecedent Moisture Condition = 3
English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 100
2.17 1 1.53

Rainfall data for year 100
2.17 6 3.79

Rainfall data for year 100
2.17 24 7.07
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*FxkFHEFA* Area-averaged max loss rate, Fm *rFxkxkx



SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm

No. (AMCII) NO. (AMC 3) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
56.0 75.8 2.17 1.000 0.440 0.100 0.044
Area-averaged adjusted loss rate Fm (In/Hr) = 0.044

*¥Akxxxxkxk Area-Averaged low loss rate fraction, Yb **xkxxokxsx

Area Area SCS CN SCS CN S Pervious
(Ac.) Fract (AMC2) (AMC3) Yield Fr

0.22 0.100 56.0 75.8 3.19 0.608
1.95 0.900 98.0 98.0 0.20 0.966

Area-averaged catchment yield fraction, Y = 0.930

Area-averaged low loss fraction, Yb = 0.070

User entry of time of concentration = 0.126 (hours)

+++++++++++++++++H+H

Watershed area = 2.17 (Ac.)

Catchment Lag time = 0.101 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 82.6720

Hydrograph baseflow = 0.00(CFS)

0.044 (In/Hr)

Average maximum watershed loss rate(Fm) =
= 0.070 (decimal)

Average low loss rate fraction (Yb)
VALLEY DEVELOPED S-Graph Selected

Computed peak 5-minute rainfall = 0.566(In)
Computed peak 30-minute rainfall = 1.160(In)
Specified peak l-hour rainfall = 1.530(In)
Computed peak 3-hour rainfall = 2.668(In)
Specified peak 6-hour rainfall = 3.790(In)
Specified peak 24-hour rainfall = 7.070(In)

Rainfall depth area reduction factors:

Using a total area of 2.17(Ac.) (Ref: fig. E-4)

5-minute factor = 1.000 Adjusted rainfall = 0.566(In)
30-minute factor = 1.000 Adjusted rainfall = 1.159(In)
l-hour factor = 1.000 Adjusted rainfall = 1.530(In)
3-hour factor = 1.000 Adjusted rainfall = 2.668(In)
6-hour factor = 1.000 Adjusted rainfall = 3.790(In)
24-hour factor = 1.000 Adjusted rainfall = 7.070(In)

Unit Hydrograph
e a a a =

Interval 'S'" Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 26.24 (CFS))
1 12.026 3.156
2 66.315 14.247

3 94.766 7.467



99.008
100.000

0.43(In)

Total soil rain loss
Total effective rainfall

6.64 (In)

Peak flow rate in flood hydrograph =
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9.83 (CFS)

Hydrograph
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3+ 5
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3+50
3455
44+ 0
4+ 5
4410
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16+35
16+40
16+45
16450
16+55
17+ 0
17+ 5
17+10
17415
17+20
17425
17+30
17+35
17440
17+45
17+50
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18425
18+30
18+35
18+40
18+45
18+50
18+55
19+ 0
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19445
19+50
19+55
20+ 0
20+ 5
20410
20+15
20420
20425
20430
20435
20+40
20445
20450
20455
21+ 0

R e = = e i R e R e e N e N e e el e el e e = = = I R e R e B e N N e Y e e e e NoNoNoNoNoNoNoNeoNoNoNe N

.9045
.9136
.9219
.9297
.9370
.9440
.9506
.9570
.9631
.9690
.9746
.9801
.9855
.9907
.9957
.0006
.0054
.0101
.0146
.0188
.0227
.0266
.0303
.0340
.0376
.0411
.0446
.0480
.0513
.0546
.0578
.0610
.0642
.0673
.0703
.0733
.0763
.0792
.0821
.0850
.0878
.0906
.0934
.0961
.0988
.1014
.1041
L1067
.1092
.1118
.1143
.1168
.1193
.1218
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.44
.31
.21
.13
.07
.01
.96
.92
.89
.85
.82
.80
77
.75
.73
.71
.70
.68
.66
.60
.57
.56
.54
.53
.52
.51
.50
.49
.49
.48
.47
.46
.46
.45
.44
.44
.43
.43
.42
.41
.41
.40
.40
.40
.39
.39
.38
.38
.37
.37
.37
.36
.36
.36
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21+ 5 1.1242 0.35 |0 | | | Vo
21+10 1.1266 0.35 |0 | | | v
21415 1.1290 0.35 |0 | | | Vo
21+20 1.1313 0.34 |0 | | | v
21425 1.1337 0.34 |0 | | | v o
21430 1.1360 0.34 |0 | | | Vo
21+35 1.1383 0.33 |0 | | | v
21440 1.1406 0.33 |0 | | | Vo
21+45 1.1429 0.33 |0 | | | Vo
21450 1.1451 0.33 |0 | | | Vo
21455 1.1473 0.32 10 | | | Vo
22+ 0 1.1495 0.32 |0 | | | Vo
22+ 5 1.1517 0.32 10 | | | Vo
22+10 1.1539 0.32 1Q | | | A
22415 1.1561 0.31 |0 | | | Vo
22420 1.1582 0.31 10 | | | Vo
22425 1.1603 0.31 |0 | | | Vo
22+30 1.1625 0.31 1Q | | | A
22435 1.1646 0.30 1|0 | | | Vo
22+40 1.1666 0.30 10Q | | | A
22445 1.1687 0.30 1|0 | | | Vo
22+50 1.1708 0.30 1|0 | | | V|
22455 1.1728 0.30 1|0 | | | V|
23+ 0 1.1748 0.29 |0 | | | V|
23+ 5 1.1768 0.29 |0 | | | V|
23+10 1.1788 0.29 |0 | | | V|
23+15 1.1808 0.29 1|0 | | | V|
23420 1.1828 0.29 |0 | | | V|
23+25 1.1848 0.28 1|0 | | | V|
23430 1.1867 0.28 |0 | | | V|
23435 1.1886 0.28 |0 | | | Al
23+40 1.1906 0.28 1Q | | | V]
23445 1.1925 0.28 |0 | | | Al
23450 1.1944 0.28 1|0 | | | V|
23455 1.1963 0.27 10 | | | V|
24+ 0 1.1982 0.27 10 | | | V|
24+ 5 1.1998 0.24 0 | | | Al
24+10 1.2004 0.09 0 | | | V|
24+15 1.2005 0.01 0 | | | V|
24420 1.2006 0.00 ©Q | | |



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 01/13/21

I e o A e o 2 L A A e i T R o SO S S

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 6145

Area B Proposed Q100 Unit Hydrograph
0158UHP100B.UBM

Storm Event Year = 100
Antecedent Moisture Condition = 3
English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 100
1.42 1 1.53

Rainfall data for year 100
1.42 6 3.79

Rainfall data for year 100
1.42 24 7.07

o A e e o A L o o L

*FxkFHEFA* Area-averaged max loss rate, Fm *rFxkxkx



SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm

No. (AMCII) NO. (AMC 3) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
56.0 75.8 1.42 1.000 0.440 0.100 0.044
Area-averaged adjusted loss rate Fm (In/Hr) = 0.044

*¥Akxxxxkxk Area-Averaged low loss rate fraction, Yb **xkxxokxsx

Area Area SCS CN SCS CN S Pervious
(Ac.) Fract (AMC2) (AMC3) Yield Fr
0.14 0.100 56.0 75.8 3.19 0.608
1.28 0.900 98.0 98.0 0.20 0.966
Area-averaged catchment yield fraction, Y = 0.930
Area-averaged low loss fraction, Yb = 0.070
User entry of time of concentration = 0.127 (hours)

+++++++++++++++++H+H
Watershed area = 1.42 (Ac.)

Catchment Lag time = 0.102 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 82.0210

Hydrograph baseflow = 0.00(CFS)
Average maximum watershed loss rate (Fm
Average low loss rate fraction (Yb) =
VALLEY DEVELOPED S-Graph Selected

) = 0.044(In/Hr)
0.070 (decimal)

Computed peak 5-minute rainfall = 0.566(In)
Computed peak 30-minute rainfall = 1.160(In)
Specified peak l-hour rainfall = 1.530(In)
Computed peak 3-hour rainfall = 2.668(In)
Specified peak 6-hour rainfall = 3.790(In)
Specified peak 24-hour rainfall = 7.070(In)

Rainfall depth area reduction factors:

Using a total area of 1.42 (Ac.) (Ref: fig. E-4)

5-minute factor = 1.000 Adjusted rainfall = 0.566(In)
30-minute factor = 1.000 Adjusted rainfall = 1.159(In)
l-hour factor = 1.000 Adjusted rainfall = 1.530(In)
3-hour factor = 1.000 Adjusted rainfall = 2.668(In)
6-hour factor = 1.000 Adjusted rainfall = 3.790(In)
24-hour factor = 1.000 Adjusted rainfall = 7.070(In)

Unit Hydrograph
e a a a =

Interval 'S'" Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 17.17 (CFS))
1 11.850 2.035
2 65.711 9.250

3 94.581 4.958



98.967
100.000

0.43(In)

Total soil rain loss
Total effective rainfall

6.64 (In)

Peak flow rate in flood hydrograph =

i L e a2 O L L st e o L C O B A S A

24 -— H O U R
Runof £

S TORM

6.40 (CFS)

Hydrograph

.0001
.0009
.0021
.0033
.0045
.0058
.0070
.0082
.0095
.0107
.0120
.0132
.0145
.0157
.0170
.0182
.0195
.0208
.0221
.0234
.0246
.0259
.0272
.0285
.0298
.0311
.0324
.0338
.0351
.0364
.0377
.0391
.0404
.0417
.0431
.0444

0+ 5
0+10
0+15
0+20
0+25
0+30
0435
0+40
0+45
0+50
0+55
1+ 0
1+ 5
1+10
1+15
1420
1425
1430
1435
1440
1+45
1450
1+55
2+ 0
2+ 5
2410
2415
2420
2425
2430
2435
2+40
2445
2450
2455
34 0
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3+ 5
3410
3+15
3420
3425
3430
3435
3440
3+45
3+50
3455
44+ 0
4+ 5
4410
4415
4420
4425
4430
4435
4440
4445
4450
4455
5+ 0
5+ 5
5+10
5415
5420
5425
5430
5435
5+40
5+45
5+50
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5
7+10
7+15
7420
7425
7430
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.0458
.0472
.0485
.0499
.0513
.0527
.0540
.0554
.0568
.0582
.0596
.0610
.0625
.0639
.0653
.0668
.0682
.0696
.0711
.0725
.0740
.0755
.0769
.0784
.0799
.0814
.0829
.0844
.0859
.0874
.0890
.0905
.0920
.0936
.0951
.0967
.0982
.0998
.1014
.1030
.1046
.1062
.1078
.1094
L1110
L1127
.1143
.1160
.1176
L1193
.1210
L1226
.1243
.1260
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7435
7+40
7+45
7+50
7+55
8+ 0
8+ 5
8+10
8+15
8+20
8425
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ 0
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ 0
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ 0
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L1277
.1295
.1312
.1329
.1347
.1364
.1382
.1400
.1418
.1436
.1454
.1472
.1490
.1509
.1527
.1546
.1565
.1584
.1603
.1622
.1641
.1660
.1680
.1700
L1719
.1739
.1759
.1780
.1800
.1820
.1841
.1862
.1883
.1904
.1925
.1947
.1968
.1990
.2012
.2035
.2057
.2080
.2102
.2125
.2149
L2172
.2196
.2220
.2244
.2268
.2293
.2318
.2343
.2368
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.25
.25
.25
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.26
.26
.26
.26
.26
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.26
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.27
.27
.27
.27
.28
.28
.28
.28
.28
.29
.29
.29
.29
.29
.30
.30
.30
.30
.30
.31
.31
.31
.31
.32
.32
.32
.33
.33
.33
.33
.34
.34
.34
.35
.35
.35
.36
.36
.37
.37

XO)
1Q
XO)
10
XO
10
XO
10
XO
10
XO
XO
XO
1Q
XO
1Q
XO
1Q
1Q
1Q
XO
1Q
XO
1Q
XO
1Q
XO
XO
XO)
XO
XO)
XO
XO)
XO
XO)
XO
XO
10
XO
10
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10
XO
10
XO)
XO
XO)
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XO)
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12+ 5
12410
12+15
12420
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ 0
14+ 5
14+10
14415
14+20
14425
14+30
14+35
14+40
14+45
14+50
14+55
15+ 0
15+ 5
15+10
15+15
15+20
15425
15+30
15+35
15+40
15+45
15+50
15+55
16+ 0
16+ 5
16+10
16+15
16+20
16+25
16+30

O O OO OO OO O OO ODODODODOODODODOOOODODODOOODODODOOODODIODODOOODODODOOODODODOOOOOOOOOoO

.2394
L2423
.2452
.2482
.2512
.2543
.2574
.2605
.2637
.2669
.2701
.2734
L2767
.2801
.2835
.2870
.2905
.2941
L2977
.3014
.3052
.3090
.3129
.3168
.3209
.3250
.3292
.3335
.3379
.3424
.3470
.3518
.3567
.3617
.3669
.3723
.3778
.3836
.3897
.3961
.4026
.4088
.4149
.4216
L4292
.4379
.4484
.4625
.4866
.5307
.5586
.5705
.5785
.5854
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.38
.41
.43
.43
.44
.44
.45
.45
.46
.47
.47
.48
.48
.49
.50
.50
.51
.52
.53
.54
.54
.55
.56
.58
.59
.60
.61
.62
.64
.65
.67
.69
.71
.73
.75
.78
.81
.84
.88
.93
.95
.89
.89
.98
.09
.27
.52
.05
.50
.40
.05
.73
.16
.00
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16+35
16+40
16+45
16450
16+55
17+ 0
17+ 5
17+10
17415
17+20
17425
17+30
17+35
17440
17+45
17+50
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18425
18+30
18+35
18+40
18+45
18+50
18+55
19+ 0
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19445
19+50
19+55
20+ 0
20+ 5
20410
20+15
20420
20425
20430
20435
20+40
20445
20450
20455
21+ 0
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.5918
.5978
.6032
.6083
.6131
L6177
.6220
.6262
.6302
.6340
L6377
.6413
.6448
. 6482
.6515
.6548
.6579
.6610
.6639
.6667
.6692
L6717
.6742
.6766
.6789
.6812
.6835
.6857
.6879
.6901
.6922
.6943
.6964
.6984
.7004
.7024
.7043
L7062
.7081
.7100
.7118
.7136
.7155
L7172
.7190
L7207
L7225
L7242
.7259
L7275
L7292
.7308
.7324
.7340
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.94
.86
.79
.74
.70
.66
.63
.60
.58
.56
.54
.52
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.48
.47
.46
.45
.43
.40
.37
.36
.36
.35
.34
.34
.33
.32
.32
.31
.31
.30
.30
.29
.29
.29
.28
.28
.27
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.27
.26
.26
.26
.26
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.25
.25
.24
.24
.24
.24
.24
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21+ 5 0.7356 0.23 0Q | | | Vo
21+10 0.7372 0.23 Q | | | v
21415 0.7388 0.23 0 | | | Vo
21+20 0.7403 0.22 0 | | | v o
21425 0.7418 0.22 0Q | | | v o
21430 0.7434 0.22 0Q | | | Vo
21+35 0.7449 0.22 Q | | | Vo
21440 0.7464 0.22 0Q | | | Vo
21+45 0.7478 0.22 0 | | | Vo
21450 0.7493 0.21 0Q | | | Vo
21+55 0.7508 0.21 0 | | | Vo
22+ 0 0.7522 0.21 0Q | | | Vo
22+ 5 0.7537 0.21 Q | | | Vo
22+10 0.7551 0.21 0 | | | Vo
22415 0.7565 0.21 0Q | | | Vo
22+20 0.7579 0.20 0 | | | A
22425 0.7593 0.20 0Q | | | Vo
22+30 0.7607 0.20 0 | | | A
22435 0.7620 0.20 0Q | | | Vo
22+40 0.7634 0.20 0 | | | A
22445 0.7648 0.20 0Q | | | Vo
22450 0.7661 0.20 0Q | | | V|
22455 0.7674 0.19 0 | | | V|
23+ 0 0.7688 0.19 0 | | | V|
23+ 5 0.7701 0.19 0 | | | V|
23+10 0.7714 0.19 0 | | | V|
23+15 0.7727 0.19 0 | | | V|
23+20 0.7740 0.19 0 | | | V|
23+25 0.7753 0.19 0 | | | V]
23+30 0.7765 0.19 0 | | | V]
23+35 0.7778 0.18 0Q | | | Al
23+40 0.7791 0.18 0 | | | V|
23445 0.7803 0.18 0Q | | | Al
23+50 0.7816 0.18 0 | | | V]
23455 0.7828 0.18 0Q | | | Al
24+ 0 0.7840 0.18 0 | | | V]
24+ 5 0.7851 0.16 0Q | | | Al
24+10 0.7855 0.06 Q | | | V]
24+15 0.7856 0.01 0 | | | V|
24420 0.7856 0.00 ©Q | | |
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FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 01/13/21

Area A Basin Routing
0158FR100A.HYD

R IR R I b db I Ib b Sb I Sb b db b Sb b db i S HYDROGRAPH INFORMATION R R R I e S I b S S S b Sb b Sb b Sb b S b 4

From study/file name: 0158UHP100A.rte

~k***************************HYDROGRAPH DATA*~k**************************

Number of intervals = 292

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 9.830 (CFS)
Total volume = 1.201 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000
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++++++++++++++++++++++ A A A A AR
Process from Point/Station 1.000 to Point/Station 2.000
**%x% RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 292

Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:
Basin Depth Storage Outflow (S-0*dt/2) (S+0*dt/2)
(Ft.) (Ac.Ft) (CF'S) (Ac.Ft) (Ac.Ft)
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'I'= unit inflow;
Outflow Storage

(CFS) (Ac.Ft) .
0.00 0.000 O
0.00 0.001 O
0.01 0.002 O
0.02 0.004 O
0.03 0.006 O
0.04 0.007 O
0.04 0.009 O
0.05 0.010 O
0.06 0.012 ©
0.06 0.013 O
0.06 0.015 O
0.06 0.016 O
0.06 0.018 O
0.06 0.019 O
0.06 0.021 O
0.06 0.022 O
0.06 0.024 O
0.06 0.026 O
0.06 0.027 O
0.06 0.029 O
0.06 0.030 O
0.06 0.032 O
0.06 0.033 O
0.06 0.035 O
0.06 0.036 O
0.06 0.038 O
0.06 0.040 O
0.06 0.041 O
0.06 0.043 O
0.06 0.044 O
0.06 0.046 O
0.06 0.048 O
0.06 0.049 O
0.06 0.051 O
0.06 0.053 O

0

'O'=outflow at time
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.136
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.133
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.118
L1177
L117
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.112
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.110
.110
.109
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.108
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.106
.105
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****************************HYDROGRAPH DATA****************************

Number of intervals = 844

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 3.131 (CFS)
Total volume = 1.200 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000
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FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 01/13/21

Area B Basin Routing
0158FR100B.HYD

R IR R I b db I Ib b Sb I Sb b db b Sb b db i S HYDROGRAPH INFORMATION R R R I e S I b S S S b Sb b Sb b Sb b S b 4

From study/file name: 0158uhplO0b.rte

~k***************************HYDROGRAPH DATA*~k**************************

Number of intervals = 292

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 6.405 (CFS)
Total volume = 0.786 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

KA R AR A A A A A A A A A A A AR AR AR AR AR AR AR AR AR AR AR AR A AR A A A A A A A A A A Ak A Ak kA Ak Ak Ak kA Ak k%

++++++++++++++++++++++ A A A A AR
Process from Point/Station 1.000 to Point/Station 2.000
**%x% RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 292

Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:
Basin Depth Storage Outflow (S-0*dt/2) (S+0*dt/2)
(Ft.) (Ac.Ft) (CF'S) (Ac.Ft) (Ac.Ft)
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Graph values:

Time

(Hours)

0.
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
417
.500
.583
.667
.750
.833
.917
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083

Inflow

(CES)

0.

oNeoNeoNoNoNoNoNeoRoBoNoNoNolololoNololNelololNoNoNoNeololNolNolNolNelololNolNe]

02
.12
.17
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.20

'I'= unit inflow;
Outflow Storage

(CFS) (Ac.Ft) .
0.00 0.000 O
0.00 0.001 O
0.01 0.001 O
0.01 0.003 O
0.02 0.004 O
0.03 0.005 O
0.03 0.006 O
0.04 0.007 O
0.04 0.008 O
0.05 0.009 O
0.05 0.010 O
0.05 0.010 O
0.05 0.011 O
0.05 0.012 O
0.05 0.013 O
0.05 0.014 ©
0.05 0.015 O
0.05 0.016 O
0.05 0.017 O
0.05 0.018 O
0.05 0.019 O
0.05 0.020 O
0.05 0.021 O
0.05 0.022 O
0.05 0.023 O
0.05 0.024 O
0.05 0.025 O
0.05 0.025 O
0.05 0.026 O
0.05 0.027 O
0.05 0.028 O
0.05 0.029 O
0.05 0.030 O
0.05 0.031 ©
0.05 0.032 O

0

'O'=outflow at time
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Number of intervals
Time interval
Maximum/Peak flow rate
Total volume

Min.)

2.454



Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000
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Appendix E
Soil Group Map and Rainfall Data
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8/13/2018

Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2

Elevation: 803.9 ft**
* source: ESRI Maps
** source: USGS

Location name: Chino, California, USA*
Latitude: 34.0345°, Longitude: -117.7252°

POINT PRECIPITATION FREQUENCY ESTIMATES

Wums%

X o 7Y
i :
- f";}

TMEn 1

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland
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PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
. | Average recurrence interval (years) |
Duration
[ 1+ || 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-mi 0.121 0.159 0.209 0.252 0.311 0.358 0.407 0.459 0.532 0.590
-min (0.101-0.147)||(0.133-0.192)|((0.174-0.254)|(0.207-0.308)|((0.247-0.394)|((0.279-0.464) ||(0.309-0.542)|((0.338-0.629)/((0.375-0.76 1) ||(0.402-0.876)
10-mi 0.174 0.228 0.300 0.361 0.446 0.513 0.583 0.658 0.762 0.846
-min (0.145-0.211)/(0.190-0.276)|((0.250-0.364)|((0.297-0.442)||(0.355-0.565)||(0.399-0.665) |(0.443-0.776)||(0.485-0.902) || (0.538-1.09) || (0.576-1.26)
15-mi 0.211 0.275 0.363 0.436 0.539 0.620 0.705 0.796 0.922 1.02
-min (0.176-0.255)|((0.230-0.334)((0.302-0.441)||(0.360-0.534)|((0.429-0.684)((0.483-0.805)|/(0.535-0.939)|| (0.587-1.09) || (0.651-1.32) || (0.697-1.52)
30-mi 0.308 0.403 0.531 0.638 0.789 0.908 1.03 1.17 1.35 1.50
-min (0.257-0.373)||(0.336-0.488)|((0.442-0.645)|/(0.526-0.782)|| (0.628-1.00) || (0.707-1.18) || (0.784-1.37) || (0.858-1.60) || (0.952-1.93) || (1.02-2.22)
60-mi 0.457 0.598 0.788 0.947 1.17 1.35 1.53 1.73 2.00 2.22
-min (0.382-0.553)|/(0.499-0.725)|(0.655-0.957) || (0.781-1.16) || (0.932-1.49) || (1.05-1.75) || (1.16-2.04) || (1.27-2.37) || (1.41-2.87) || (1.51-3.30)
2:h 0.687 0.895 1.17 1.40 1.7 1.95 2.20 2.46 2.81 3.10
-hr (0.574-0.831)|| (0.746-1.08) || (0.973-1.42) || (1.15-1.71) || (1.36-2.17) || (1.52-2.53) || (1.67-2.92) || (1.81-3.37) || (1.99-4.03) || (2.11-4.59)
3-h 0.871 1.13 1.47 1.75 213 243 2.73 3.05 3.48 3.82
-hr (0.727-1.05) || (0.943-1.37) || (1.23-1.79) || (1.45-2.15) || (1.70-2.71) || (1.89-3.15) || (2.07-3.64) || (2.25-4.18) || (2.46-4.98) || (2.60-5.67)
6-h 1.23 1.59 2.06 2.44 297 3.37 3.79 4.21 4.80 5.26
-nhr (1.02-1.48) || (1.32-1.92) || (1.71-2.50) || (2.02-3.00) || (2.36-3.77) || (2.63-4.37) || (2.87-5.04) || (3.11-5.77) || (3.39-6.87) || (3.58-7.80)
12-h 1.62 2.10 2.74 3.26 3.98 4.53 5.10 5.69 6.51 715
-hr (1.35-1.96) || (1.75-2.55) || (2.28-3.33) || (2.69-4.00) || (3.17-5.05) || (3.53-5.88) || (3.87-6.79) || (4.20-7.80) || (4.59-9.31) || (4.87-10.6)
24-h 214 2.80 3.69 4.42 5.44 6.24 7.07 7.94 9.15 10.1
-r (1.89-2.46) || (2.47-3.23) || (3.25-4.26) || (3.87-5.16) || (4.61-6.56) || (5.18-7.68) || (5.73-8.91) || (6.26-10.3) || (6.92-12.3) || (7.40-14.1)
2.d 2.63 3.50 4.68 5.68 7.08 8.20 9.38 10.6 12.4 13.8
-day (2.32-3.03) || (3.09-4.04) || (4.13-5.42) || (4.97-6.63) || (6.00-8.54) || (6.80-10.1) || (7.59-11.8) || (8.37-13.8) || (9.36-16.7) || (10.1-19.2)
3 2.86 3.86 5.22 6.37 8.01 9.32 10.7 12.2 14.3 16.0
-day (2.53-3.30) || (3.41-4.45) || (4.60-6.04) || (5.57-7.44) || (6.78-9.65) || (7.73-11.5) || (8.67-13.5) || (9.60-15.8) || (10.8-19.3) || (11.7-22.3)
4-d 3.10 4.21 5.72 7.00 8.82 10.3 11.8 13.5 15.8 17.7
-day (2.74-3.57) || (3.72-4.86) || (5.04-6.62) || (6.13-8.17) || (7.47-10.6) || (8.53-12.6) || (9.57-14.9) || (10.6-17.4) || (11.9-21.3) || (12.9-24.6)
7-d 3.53 4.83 6.58 8.06 10.1 11.8 13.5 15.3 17.9 20.0
-day (3.13-4.07) || (4.26-5.57) || (5.80-7.62) || (7.05-9.40) || (8.57-12.2) || (9.77-14.5) || (10.9-17.0) || (12.1-19.9) || (13.5-24.1) || (14.6-27.9)
10-d 3.84 5.27 7.21 8.82 1.1 12.9 14.8 16.7 19.5 21.7
-day (3.40-4.43) || (4.66-6.09) || (6.35-8.34) || (7.72-10.3) || (9.39-13.4) || (10.7-15.8) || (11.9-18.6) || (13.2-21.7) || (14.7-26.3) || (15.9-30.3)
20-d 4.61 6.39 8.80 10.8 13.7 15.9 18.3 20.8 24.3 271
-day (4.08-5.31) || (5.65-7.37) || (7.76-10.2) || (9.47-12.6) || (11.6-16.5) || (13.2-19.6) || (14.8-23.0) || (16.4-26.9) || (18.4-32.7) || (19.8-37.8)
30-d 5.47 7.60 10.5 13.0 16.5 19.3 22.2 25.3 29.7 333
-day (4.84-6.31) || (6.72-8.78) || (9.27-12.2) || (11.3-15.1) || (13.9-19.8) || (16.0-23.7) || (18.0-28.0) || (19.9-32.8) || (22.5-40.1) || (24.3-46.4)
45-d 6.51 8.99 12.4 15.4 19.6 231 26.7 30.7 36.3 40.9
-day (5.76-7.50) || (7.95-10.4) || (11.0-14.4) || (13.5-18.0) || (16.6-23.7) || (19.1-28.4) || (21.6-33.7) || (24.2-39.7) || (27.4-48.9) || (29.9-57.0)
60-d 7.52 10.3 14.2 17.6 22.5 26.5 30.9 35.6 42.4 48.1
-day (6.66-8.67) || (9.10-11.9) || (12.5-16.4) || (15.4-20.5) || (19.0-27.1) || (22.0-32.6) || (25.0-38.9) || (28.0-46.1) || (32.1-57.2) || (35.1-67.1)
1 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: 34.0345", Longitude: -117.7252*
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Small scale terrain
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Large scale map
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov

Disclaimer
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