PRELIMINARY DRAINAGE STUDY
(HYDROLOGY AND HYDRAULICS)

FOR
OLIVE GROVE TTM 20728

CITY CASE #: TBD

(Job Number 24-003)

Prepared for:

Rialto Olive Grove Partners LLC
285 W. Rialto Avenue
Rialto, CA 92376
Telephone: (909) 263-7583

Prepared by:

Morlok Civil Engineering & Consulting
24046 Clinton Keith Road, Ste 101-145
Wildomar, California 92595
Telephone: (619) 212-5935

Date: December 21, 2024



Olive Grove TTM 20728
Preliminary Drainage Study

Preparer’s Certification

This report has been prepared by or under the oversight of the following registered civil engineer who
attests to the technical information contained herein and has judged the qualifications of referenced data
upon which recommendations, conclusions, and decisions are based.

Chris Morlok, P.E. Date Seal
R.C.E. #76545



TABLE OF CONTENTS

1.0 INTRODUCTION ....oiiiiiiiiieiieie ettt ettt ettt et e et e estesteensesseenseeneasseenseeneenees 1
L1 ProOJeCt LOCALION Lueiiiiieiiieiie ettt ettt et ettt e e et e st e esbeenseesnsaenseassneenseas 1
1.2 PrOJeCt DESCIIPION ..cuuviiuiiiiiieiiieiie et et eite et et e et et e et e e bt e st e esbeesseesnbeenseesseesnsaenseassseenseas 1
1.3 Pre-Development Condition..........cccieeieeiiieniieeiieiiiesie ettt eteesiee e e seae e enenas 1
1.4 Post-Development CONditION ........cc.ceccuieeriieeiiieeiieeeite et eieeeeree e s eeeesreeeseseeennees 2
1.5 FEMA Flood Hazard Zone Information..............coceeiiiiiiiiiiniiiiiieieeceee e 2

2.0 HYDROLOGY ..ottt ettt ettt sttt et e bt e e s et et e eneesseentesseenseeneeaseenseeneenees 4
2.1 Hydrologic RESUILS......coouiiiiiiiiiiiieieeie ettt ettt et e e eneaes 5

3.0 HYDRAULICS ..ottt ettt ettt ettt ettt b et sbeeae et e nbeente s 8
3.1  Hydraulic Methodology and CIIteria ...........cccuieeiiieeiieeeiieeeieeeee e eeiee et eveeesvee e 8
3.2 TNIEE SUZINE c.eieiiieiieeie ettt ettt e et e bt e et e et e e ssaeeabe e bt e ntaeenbeebeeenbeebeennaeans 8
3.3 Storm Drain S1ZINE......cceeiiieiieiieeie ettt ettt ettt et eesbeebeesaeeesbeebeessaeenbeenseennaaens 8

4.0 CONCLUSION......tottitetteteete ettt ettt ettt sttt et e s bt et e it e sbeeatesbeebeeste bt entesbeenees 9

Figures

Figure 1: VICINIEY IMAD..cc.uiiiiiiiieiiecieeite ettt ettt et e st e et essaesnbeesbeaesseensaennnesnseenseas 4

Tables

Table 2.1: On-site Hydrologic Summary at Key Locations (10-year & 100-year) ........c.cccccveeennennne 7

Table 4.1: Runoff Volume Delta SUmmary ..........ccocooiiiiiiiiiiiieieeeeee e 11

Appendices

Appendix A: Hydrologic Backup Information

Appendix B: Modified Rational Method Results

Appendix C: Inlet Sizing (To be provided during final engineering)
Appendix D: Storm Drain Sizing (To be provided during final engineering)
Appendix E: References

I —
Olive Grove TTM 20728 Preliminary Drainage Study
City of Rialto — Case #: TBD



1.0 INTRODUCTION
1.1 Project Location

This drainage study presents preliminary hydrologic and hydraulic analyses for the proposed Olive
Grove TTM 20728 Development (herein referred to as “the project”). The project is located west of
River Ranch Parkway and north of N. Sycamore Avenue. The project is an infill site between two
single family developments, Tract 20092 of River Ranch to the north and Tracts 3746, 8612 and 9147
to the south, in the City of Rialto, California. Refer to Figure 1.0 for a Vicinity Map of the project.
Applicable APN is 0264-032-21.

1.2 Project Description

The overall project parcel area is approximately 4.15 acres of developable area. The proposed
improvements will consist of approximately 29 residential lots, with a minimum lot size of 2,200 SF,
including streets, sidewalks, and landscaping areas. For the purpose of off-site mitigation design
(storm water management design), the proposed impervious and pervious footprints are
approximately 57,210 square feet (~32%) and 123,564 square feet (~68%), respectively. As
mentioned above, the remaining drainage areas consist of pervious perimeter areas (self-treating
areas) that bypass or drain away from the project. In order to comply with the San Bernardino County
storm water quality management requirements, the project proposes to utilize the existing above
ground tandem stormwater detention basins located in River Ranch Tract 20092, as those facilities
were sized and designed to capture stormwater flows generated from the subject property.

1.3 Pre-Development Condition

In the existing condition, the site consists of vacant undeveloped land with sparse vegetation. The
existing topography slopes from west to east with no drainage facilities located within the project
site. During storms, runoff flows offsite to River Ranch Parkway until being collected in the existing
catch basins located at the intersection of Powel Drive and River Ranch Parkway constructed as part
of the TR 20092 residential development. Based on the hydrology calculations for TR 20092, the
storm drain system has been designed to convey the 100-year flows and maintain sufficient freeboard
below the adjacent flowline grade within the local depression. Storm drain flows are collected and
conveyed to Basin 2. Basin 2 house potential storage 2-1/2 times greater than Basins 1 of the existing
tandem detention basins within Tract 20092, before discharging into the Lytle Creek Wash. Lytle
Creek Wash continues to surface flow southeasterly, which eventually drains to Lytle-Cajon Channel
and ultimately the Santa Ana River.
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1.4 Post-Development Condition

In the post-project condition, the drainage characteristics will remain similar as compared to the pre-
project condition. Runoff from the site will surface flow to River Ranch Parkway, where the flows
will be conveyed by curb and gutter to the existing catch basins located at the intersection of Powel
Drive and River Ranch Parkway within TR 20092. There flows will be collected via underground
storm drain system (including catch basins and storm drain pipes) and be conveyed to Basin 2. The
existing BMP is an above ground tandem detention basin which provides adequate capacity to retain
the low-flow water quality volume and address storm water quality requirements. It is assumed that
the existing detention basins were designed with additional capacity beyond the required water
quality volume in an effort to provide some flow attenuation for larger storm events including
potential hydrologic condition of concern (HCOC) volume which account for this site. Overflow from
the existing tandem basins are designed to outlet via a concrete spillway structure which outlets to
the Lytle Creek Wash.

1.5 FEMA Flood Hazard Zone Information

The water courses around the project have been identified by the Federal Emergency Management
Agency (FEMA) as ‘Zone X’. Based on the FEMA Flood Insurance Rate Map Zone definitions, Zone
X is the area between the limits of the base flood and the 0.2-percent-annual-chance (or 500-year)
flood. The areas of minimal flood hazard, which are the areas outside the Special Flood Hazard Area
(SFHA) and higher than the elevation of the 0.2-percent-annual-chance flood, are labeled Zone X.
The project is shown on the FEMA Flood Insurance Rate Map (FIRM) number 06071C7940J, with
a effective date of September 2, 2016. There is also a letter of map revision referenced on the firmette,
noted as LOMR 20-09-1006P, effective 12/12/2022. Therefore, processing through FEMA is not
anticipated to be required for this project. For reference purposes, a copy of the FIRMette (reduced
size) is included at the end of Appendix A.
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Figure 1: Vicinity Map
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2.0 HYDROLOGY

Preliminary hydrologic calculations were prepared in accordance with the guidance document title,
"San Bernardino County Hydrology Manual,” dated August 1986, for preliminary on-site storm drain
sizing purpose As allowed by the District, the CIVILCADD/CIVILDESIGN engineering software
(2018 Version 9.0) was used to perform the hydrologic analysis in this study to determine the peak
flow rates for the 10-year, 1-hour and 100-year, 1-hour storm events.

The program has the capability to perform calculations for 12 hydrologic processes. These process
descriptions appear in the results. The process descriptions are provided below:

Subarea Hydrologic Processes

—

Initial subarea input, top of stream

Street flow thru subarea, includes subarea runoff
Addition of runoff from subarea to stream

Street inlet + parallel street & pipe flow + area
Natural mountain/valley channel + area

Pipeflow travel time (program estimated pipesize)
Pipeflow travel time (user specified pipesize)
Improved channel travel — area add option
Irregular channel travel time — area add option
User specified entry of data at a point

LRXRRDILEWLD

—_— —
—_ O

Confluence at downstream point in current stream
Confluence of main stream

_
N

In order to perform the hydrologic analysis; base information for the study area is required. This
information includes the drainage facility locations and sizes, land uses, flow patterns, drainage basin
boundaries, and topographic elevations. Compiled Hydrologic backup is included as Appendix B to
this report.

Area

Drainage boundaries were delineated to distinguish areas with similar flow characteristics and
hydrologic properties as well as to determine peak flows at confluence points, existing and proposed
storm drain facilities, and to facilitate hydraulic analyses. Drainage basin boundaries, flow patterns,

and topographic elevations are shown on the hydrologic workmap for the site, included in Appendix
B.
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Time of Concentration / Intensity

The time of concentration was calculated using the CIVILCADD/CIVILDESIGN to determine the
intensity for the 10-year and 100-year storm events. The rainfall intensity was calculated in
CIVILCADD/CIVILDESIGN software, based on the user entered relevant precipitation depths for
the project area using NOAA Atlas 14 Point Precipitation Frequency Estimates. A supporting
annotated chart has been included in Appendix A.

Runoff Coefficient

The runoff coefficients wused for each drainage area were calculated by the
CIVILCADD/CIVILDESIGN software based on the user-entered information of the hydrologic soil
group and the land use for each basin. The percentage of impervious area (i.e. land use) in each
subdrainage area was used to determine the land use entered within CIVILCADD/CIVILDESIGN
based Figure C-4 of the Hydrology Manual. Supporting information for parameters assigned to
CIVILCADD/CIVILDESIGN calculations is included with Appendix A of this report.

Hydrologic Soils Group

Hydrologic soil group data is available for the site through the Natural Resource Conservation Service
(NRCS) Web Soil Survey, showing the site consisting primarily of type “A” soil. For the purpose of
hydrologic calculations, soil type “A” has been applied.

Topography

The onsite project specific topography consists of 1-foot contours on the NAVD-88 vertical datum,
provided by Dawson Surveying.

2.1  Hydrologic Results

Since the existing drainage basins facilities are designed with additional capacity beyond the required
water quality volume and to provide some flow attenuation for larger storm events, including
potential hydrologic condition of concern (HCOC) volume, the site was analyzed based on the pre
and post development conditions for the 10-year, 1-hour and 100-year, 1-hour storm events. The
results of the pre and post rational method calculations are summarized in Table 2.1, which provides
the estimated 10-year and 100-year peak flow rates. As the design matures, more detailed hydrologic
calculations will be conducted for the purpose of on-site catch basin and storm drain sizing.
Supporting hydrologic calculation results are to be located in Appendix B of this report.
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Table 2.1 — On-site Hydrologic Data Summary at Key Locations (10-year & 100-year)

1 Hour Storm Peak Flow Rate!
Pre Post Pre Post
Key Drainage

Basin ID 3 Total Area (Acres) Q]o Q10 Q100 Q100
(cfs) 2 (cfs) 2 (cfs) 2 (cfs) 2

A-1 0.8 1.5 2.0 3.0 3.8

A-2 33 4.6 6.8 8.2 12.4
TOTALS 4.1 6.1 8.8 13.2 16.2

Note:

1: Refer to Appendix B for supporting information.
2: “cfs”= cubic feet per second.

3: Refer to the Drainage Study Map in Appendix B for drainage basin locations.
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3.0 HYDRAULICS
3.1 Hydraulic Methodology and Criteria

The 10-year and 100-year, 1-hour proposed peak flow rates determined using the Modified Rational
Method (CIVILCADD/CIVILDESIGN Rational Method) outputs from Section 2 will be used to
determine preliminary sizes for the on-site storm drain system should any be required.

3.2 Inlet Sizing

Inlet design calculation specific to the proposed any on-site private catch basins will be conducted
during final engineering and calculation output will be incorporated in Appendix C as needed. In the
post-project condition, any proposed on-site storm drain catch basins (inlets) will be designed to
intercept the 100-year, 1-hour peak flow rates.

33 Storm Drain Sizing

At this point, estimated preliminary storm drain sizes in the modified rational method calculations
were referenced to provide the storm drain layouts on the preliminary grading plan. Preliminary
design calculations are to be provided at a later stage. The calculations will be prepared to ensure the
proposed on-site private storm drain pipes could convey the anticipated 100-year flow rates (output
from the Modified Rational Method analysis). The supporting calculation summary is to be provided
in Appendix A. Typically, this calculation approach is adequate for on-site privately-maintained
storm drain pipe sizing.
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4.0 CONCLUSION

This drainage study presents preliminary hydrologic and hydraulic analyses for the proposed Olive
Grove TTM 20728 Development project in the City of Rialto, California. Hydrologic calculations
were computed in accordance with the San Bernardino County Hydrology Manual, dated August
1986 (guidance document). The peak discharge rates for the 10-year and 100-year, 1-hour storm
events have been determined for the project using the CIVILCADD/CIVILDESIGN engineering
software (2018 Version 9.0). The relevant 100-year peak flow rates were used to determine the
preliminary onsite private storm drain sizes (based on both normal depth calculations). The project
proposes utilizing the existing above ground basins located in the River Ranch Tract 20092 to meet
the storm water quality management requirements. It is our understanding that the above ground
detention facilities were sized and designed to capture flows from the project site. The detention
basins have been sized to also address potential HCOC requirement (as part of WQMP) and flow
attenuation for larger storm event (i.e. — 100-year storm). In summary, with the proposed
improvements, no adverse impacts are anticipated to the existing downstream drainage facilities
because of the project.
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Appendix A
Hydrologic Backup Information

Includes:
1. Web Soil Survey Hydrologic Soil Group
2. FEMA FIRM Map
3. NOAA Atlas 14 Annotated Rainfall Precipitation Data



Hydrologic Soil Group—San Bernardino County Southwestern Part, California
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Hydrologic Soil Group—San Bernardino County Southwestern Part, California

(Olive Grove TTM 20728)
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Hydrologic Soil Group—San Bernardino County Southwestern Part, California

Olive Grove TTM 20728

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

SpC

Soboba stony loamy A 0.5
sand, 2 to 9 percent
slopes

11.8%

TuB

Tujunga loamy sand, 0 |A 3.9
to 5 percent slopes

88.2%

Totals for Area of Interest 4.4

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

USDA

=0
|

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

8/20/2024
Page 3 of 4



Hydrologic Soil Group—San Bernardino County Southwestern Part, California Olive Grove TTM 20728

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usDA  Natural Resources Web Soil Survey 8/20/2024
==l Conservation Service National Cooperative Soil Survey Page 4 of 4
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Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2
Location name: Rialto, California, USA*

Elevation: 1391 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

M 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

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘
Durati Average recurrence interval (years) |
uration
[ 1 || 2 || s 10 || 25 50 100 || 200 | 500 | 1000 |
5-min 0.131 0.174 0.231 0.278 0.345 0.397 0.453 0.511 0.594 0.661
(0.109-0.159)|/(0.144-0.211)|[(0.191-0.281)|(0.229-0.342)|(0.274-0.439)||(0.309-0.517)||(0.343-0.603)|{(0.376-0.701)(|(0.419-0.850)| | (0.450-0.980)
10-min 0.188 0.249 0.331 0.399 0.494 0.570 0.649 0.733 0.851 0.947
(0.157-0.228)||(0.207-0.303)|((0.274-0.403)||(0.328-0.490))((0.392-0.629)||(0.443-0.741)||(0.492-0.865)|| (0.540-1.00) || (0.601-1.22) || (0.645-1.40)
15-min 0.228 0.301 0.400 0.482 0.598 0.689 0.785 0.886 1.03 1.15
(0.189-0.276)|/(0.250-0.366)|[(0.331-0.488)||(0.396-0.593)|[(0.474-0.760)||(0.535-0.896)| | (0.595-1.05) || (0.653-1.22) || (0.727-1.47) || (0.780-1.70)
30-min 0.338 0.448 0.595 0.717 0.888 1.02 1.17 1.32 1.53 1.70
(0.281-0.411)||(0.372-0.544)||(0.493-0.725)|((0.589-0.882)|| (0.705-1.13) || (0.796-1.33) || (0.884-1.56) || (0.970-1.81) || (1.08-2.19) || (1.16-2.53)
60-min 0.503 0.667 0.885 1.07 1.32 1.52 1.74 1.96 2.28 2.54
(0.419-0.611)||(0.554-0.810)|| (0.733-1.08) |§ (0.877-1.31) § (1.05-1.68) || (1.18-1.98) § (1.32-2.31) | (1.44-2.69) || (1.61-3.26) || (1.73-3.76)
2.hr 0.747 0.968 1.26 1.50 1.84 210 2.37 2.65 3.04 3.36
(0.621-0.907)|| (0.804-1.18) || (1.04-1.54) || (1.23-1.85) || (1.46-2.34) || (1.63-2.73) || (1.79-3.16) || (1.95-3.64) || (2.15-4.36) || (2.29-4.98)
3.hr 0.937 1.20 1.56 1.85 2.24 2.55 2.87 3.20 3.66 4.02
(0.780-1.14) || (1.00-1.46) || (1.29-1.90) || (1.52-2.27) || (1.78-2.86) || (1.98-3.32) || (2.18-3.83) || (2.36-4.39) || (2.58-5.24) || (2.74-5.96)
6-hr 1.36 1.74 2.23 2.63 3.18 3.59 4.02 4.46 5.06 5.53
(1.13-1.65) || (1.44-2.11) || (1.85-2.72) || (2.16-3.23) || (2.52-4.04) || (2.79-4.67) || (3.05-5.36) || (3.28-6.12) || (3.57-7.24) || (3.76-8.20)
12-hr 1.82 2.34 3.01 3.55 4.27 4.82 5.37 5.94 6.69 7.27
(1.52-2.21) || (1.94-2.84) || (2.49-3.67) || (2.92-4.36) || (3.39-5.43) || (3.74-6.27) || (4.07-7.16) || (4.37-8.14) || (4.72-9.58) || (4.95-10.8)
24-hr 2.46 3.20 414 4.90 5.91 6.67 7.43 8.20 9.23 10.0
(2.18-2.83) || (2.83-3.69) || (3.66-4.79) || (4.29-5.72) || (5.01-7.12) || (5.54-8.20) || (6.02-9.36) || (6.46-10.6) || (6.98-12.4) || (7.32-14.0)
2-da 3.01 3.99 5.26 6.29 7.68 8.74 9.80 10.9 12.4 13.5
y (2.67-3.47) || (3.53-4.60) || (4.64-6.09) || (5.51-7.34) || (6.50-9.25) || (7.25-10.7) || (7.94-12.3) || (8.59-14.1) || (9.36-16.7) || (9.88-18.9)
3.da 3.21 4.33 5.80 7.01 8.66 9.95 1.3 12.6 14.5 16.0
y (2.84-3.70) || (3.83-5.00) || (5.12-6.71) || (6.13-8.17) || (7.34-10.4) || (8.26-12.2) || (9.12-14.2) || (9.95-16.4) || (11.0-19.6) || (11.7-22.3)
4-da 3.42 4.66 6.31 7.68 9.56 11.0 12.6 14.2 16.4 18.1
y (3.03-3.95) || (4.13-5.38) || (5.57-7.30) || (6.72-8.95) || (8.10-11.5) || (9.16-13.6) || (10.2-15.8) || (11.2-18.3) || (12.4-22.1) || (13.3-25.3)
7-da 3.88 5.35 7.31 8.95 1.2 13.0 14.9 16.8 19.6 21.8
y (3.44-4.47) || (4.73-6.17) || (6.45-8.46) || (7.83-10.4) || (9.50-13.5) || (10.8-16.0) || (12.1-18.7) || (13.3-21.8) || (14.8-26.4) || (15.9-30.4)
10-da 4.21 5.85 8.04 9.88 12.4 14.5 16.6 18.8 22.0 245
y (3.73-4.85) || (5.17-6.75) || (7.10-9.30) || (8.64-11.5) || (10.5-15.0) || (12.0-17.8) || (13.4-20.9) || (14.8-24.4) || (16.6-29.6) || (17.9-34.2)
20-da 5.12 719 9.99 12.3 15.7 18.3 211 241 28.3 31.7
y (4.54-5.90) || (6.36-8.29) || (8.81-11.6) || (10.8-14.4) || (13.3-18.9) || (15.2-22.5) || (17.1-26.6) || (19.0-31.2) || (21.4-38.2) || (23.2-44.3)
30-da 6.03 8.47 1.8 14.6 18.6 21.8 25.2 28.8 34.0 38.2
y (5.34-6.94) || (7.49-9.77) || (10.4-13.6) || (12.8-17.0) || (15.8-22.4) || (18.1-26.8) || (20.4-31.8) || (22.7-37.3) || (25.7-45.9) || (27.9-53.3)
45-da 7.23 10.1 14.0 17.4 221 26.0 30.1 34.5 40.8 45.9
y (6.40-8.33) || (8.94-11.7) || (12.4-16.2) || (15.2-20.3) || (18.8-26.7) || (21.6-32.0) || (24.4-37.9) || (27.2-44.6) || (30.8-55.0) || (33.6-64.1)
60-da 8.45 1.7 16.2 20.0 25.4 29.8 34.5 39.6 46.8 52.8
y (7.48-9.74) || (10.3-13.5) || (14.3-18.7) || (17.5-23.3) || (21.5-30.6) || (24.7-36.7) || (27.9-43.5) || (31.2-51.2) || (35.4-63.2) || (38.6-73.7)
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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8/20/24, 8:11 AM

Location name: Rialto, California, USA*
Latitude: 34.141°, Longitude: -117.3675°

Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2

Elevation: 1391 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

M 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

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1 ‘
. Average recurrence interval (years) |
Duration
[ 1 || 2 || 5 || 10 25 50 100 || 200 | 500 | 1000 |
5-min 1.57 2.09 2,77 3.34 414 4.76 5.44 6.13 713 7.93
(1.31-1.91) || (1.73-2.53) || (2.29-3.37) || (2.75-4.10) || (3.29-5.27) || (3.71-6.20) || (4.12-7.24) || (4.51-8.41) || (5.03-10.2) || (5.40-11.8)
10-min 1.13 1.49 1.99 2.39 2.96 3.42 3.89 4.40 51 5.68
(0.942-1.37) || (1.24-1.82) || (1.64-2.42) || (1.97-2.94) || (2.35-3.77) || (2.66-4.45) || (2.95-5.19) || (3.24-6.03) || (3.61-7.31) || (3.87-8.43)
15-min 0.912 1.20 1.60 1.93 2.39 2.76 3.14 3.54 412 4.58
(0.756-1.10) || (1.00-1.46) || (1.32-1.95) || (1.58-2.37) || (1.90-3.04) || (2.14-3.58) || (2.38-4.18) || (2.61-4.86) || (2.91-5.90) || (3.12-6.80)
30-min 0.676 0.896 1.19 1.43 1.78 2.05 2.33 2.64 3.06 3.41
(0.562-0.822)|| (0.744-1.09) || (0.986-1.45) || (1.18-1.76) || (1.41-2.26) || (1.59-2.66) || (1.77-3.11) || (1.94-3.62) || (2.16-4.38) || (2.32-5.05)
60-min 0.503 0.667 0.885 1.07 1.32 1.52 1.74 1.96 2.28 2.54
(0.419-0.611)||(0.554-0.810)|| (0.733-1.08) |§ (0.877-1.31) § (1.05-1.68) || (1.18-1.98) § (1.32-2.31) | (1.44-2.69) || (1.61-3.26) || (1.73-3.76)
2.hr 0.373 0.484 0.630 0.751 0.918 1.05 1.18 1.32 1.52 1.68
(0.310-0.453)||(0.402-0.588)||(0.522-0.768)||(0.617-0.923)|| (0.728-1.17) || (0.815-1.36) || (0.897-1.58) || (0.976-1.82) || (1.07-2.18) || (1.14-2.49)
3-hr 0.312 0.400 0.518 0.615 0.747 0.850 0.956 1.07 1.22 1.34
(0.259-0.378)|/(0.333-0.487)|((0.429-0.632)|(0.505-0.756)|[(0.593-0.951)|| (0.660-1.10) || (0.724-1.27) || (0.785-1.46) || (0.859-1.74) || (0.912-1.98)
6-hr 0.226 0.289 0.372 0.439 0.530 0.600 0.671 0.744 0.844 0.922
(0.188-0.275)|/(0.240-0.352)|((0.308-0.453)|/(0.360-0.539)|((0.421-0.674)||(0.466-0.780)||(0.508-0.894)|| (0.548-1.02) || (0.596-1.21) || (0.628-1.37)
12-hr 0.151 0.194 0.249 0.294 0.354 0.400 0.445 0.492 0.555 0.603
(0.125-0.183)|/(0.161-0.236)|[(0.207-0.304)||(0.242-0.362)||(0.281-0.451)|{(0.310-0.520)||(0.337-0.594)|((0.362-0.675)||(0.391-0.795)|((0.411-0.895)
24-hr 0.102 0.133 0.172 0.204 0.246 0.277 0.309 0.341 0.384 0.417
(0.090-0.117)||(0.117-0.153)||(0.152-0.199)|((0.178-0.238)||(0.208-0.296)|[(0.230-0.341)||(0.250-0.390)| |(0.269-0.442)||(0.290-0.518)|| (0.305-0.582)
2-da 0.062 0.083 0.109 0.131 0.159 0.181 0.204 0.226 0.257 0.281
y (0.055-0.072)||(0.073-0.095)||(0.096-0.126)||(0.114-0.152)||(0.135-0.192)|(0.150-0.223)||(0.165-0.257)|[(0.178-0.293)|{(0.194-0.347)|((0.205-0.392)
3.da 0.044 0.060 0.080 0.097 0.120 0.138 0.156 0.175 0.201 0.221
y (0.039-0.051)/(0.053-0.069))((0.071-0.093)||(0.085-0.113)|((0.101-0.144)|(0.114-0.169)||(0.126-0.197)|{(0.138-0.227)(|(0.152-0.271)|((0.162-0.309)
4-da 0.035 0.048 0.065 0.079 0.099 0.114 0.130 0.147 0.170 0.188
y (0.031-0.041)||(0.042-0.056)||(0.058-0.076)||(0.069-0.093)|(0.084-0.119)||(0.095-0.141)(|(0.106-0.164)|[(0.116-0.190)|{(0.128-0.229)|((0.138-0.26 3)
7-da 0.023 0.031 0.043 0.053 0.066 0.077 0.088 0.100 0.116 0.129
y (0.020-0.026)|/(0.028-0.036))[(0.038-0.050)||(0.046-0.062)|[(0.056-0.080)||(0.064-0.095)||(0.071-0.111)|{(0.078-0.129)(|(0.088-0.157)|((0.094-0.180)
10-da 0.017 0.024 0.033 0.041 0.051 0.060 0.069 0.078 0.091 0.102
y (0.015-0.020)||(0.021-0.028)||(0.029-0.038)|/(0.036-0.047)||(0.043-0.062)(|(0.050-0.074)||(0.056-0.087)|((0.061-0.101)|{(0.069-0.123)|((0.074-0.142)
20-da 0.010 0.014 0.020 0.025 0.032 0.038 0.044 0.050 0.058 0.066
y (0.009-0.012)/(0.013-0.017)|((0.018-0.024)||(0.022-0.029)|(0.027-0.039)||(0.031-0.046)||(0.035-0.055)|((0.039-0.065)/| (0.044-0.079)|((0.048-0.092)
30-da 0.008 0.011 0.016 0.020 0.025 0.030 0.034 0.040 0.047 0.053
y (0.007-0.009)||{(0.010-0.013)||(0.014-0.018)|/(0.017-0.023)||(0.021-0.031)|(0.025-0.037)||(0.028-0.044)|((0.031-0.051)|{(0.035-0.063)|((0.038-0.07 3)
45-da 0.006 0.009 0.012 0.016 0.020 0.024 0.027 0.031 0.037 0.042
y (0.005-0.007)/(0.008-0.010)|((0.011-0.015)||(0.014-0.018)|((0.017-0.024)||(0.019-0.029)||(0.022-0.035)|(0.025-0.041)||(0.028-0.050)|((0.031-0.059)
60-da 0.005 0.008 0.011 0.013 0.017 0.020 0.023 0.027 0.032 0.036
y (0.005-0.006)||(0.007-0.009)||(0.009-0.012)|/(0.012-0.016)||(0.014-0.021)|(0.017-0.025)(|(0.019-0.030)|((0.021-0.035)|{(0.024-0.043)|((0.026-0.051):
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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Appendix B
Modified Rational Method Results

Includes:
1. Drainage Study Map (pre-project & post-project)
2. Supporting Hydrologic Calculations
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LEGEND NOTES:
N BN BN B E. MAJOR DRAINAGE BOUNDARY 1. THIS DRAINAGE STUDY MAP IS PREPARED IN SUPPORT OF THE ON-SITE HYDROLOGIC CALCULATIONS TO ADDRESS THE REQUIREMENTS OF THE RCFCAWCD'S
INCREASED RUNOFF CRITERIA. F | G U R E 1
-_——-—— TRACT BOUNDARY 2. THE SITE IS SITUATED ON HYDROLOGIC SOIL GROUPS A FOR THE PURPOSE OF HYDROLOGIC CALCULATION SOIL GROUP A WAS USED IN THE CALCULATIONS.
3 RUNOFF FROM THE EXISTING SITE GENERALLY DRAINS NORTH EASTERLY TOWARDS RIVER RANCH PARKWAY, WHERE SURFACE FLOWS ARE CAPTURED BY
| N N B N B N N N | 4
SUE BASIN BOUNDARY EXISTING STORM DRAIN LINE ‘B’ WHICH OUTLETS TO EXISTING BASIN 2’ OLlVE G ROVE TTM 20728
S CENERAL SURFACE FLOW PATH 4. RUNOFF FROM THE PROPOSED DEVELOPMENT WILL BE DIRECTED IN A NORTH EASTERLY DIRECTION TOWARDS PROPOSED CATCH BASINS. THE FLOWS WILL
THEN BE CONVEYED NORTHERLY ALONG RIVER RANCH PARKWAY TO CONNECT TO THE EXISTING LINE B STORM DRAIN, PRIOR TO DISCHARGING TO BASIN 2 EX| ST| N G CO N D | T| O N
X DRANAGE 1D FOR WATER QUALITY TREATWENT AND DETENTION,/MITIGATION.
5. THE OVERALL SITE AREA IS APPROXIMATELY 4.15 ACRES. THE NORTHWESTERLY CORNER OF THE SITE (APPROXIMATELY 0.3 ACRE AS SHOWN) IS EXPECTED H Y D R O LO G Y M AP
DRAINAGE AREA 7O REMAIN PERVIOUS AND CONSIDERED AS SELF-TREATING AREA FOR THE PURPOSED WATER QUALITY LOW—-FLOW STORM EVENT. DURING THE LARGER
STORM EVENT (GREATER THAN THE LOW-FLOW STORM EVENT), THIS PERVIOUS AREA IS EXPECTED TO RUN-ON TO THE ON-SITE SURFACE PARKING
= RANAGE NODE ADJACENT TO IT AND DRAIN TOWARDS THE PROJECT OUTLET LOCATION NEAR THE SOUTHEASTERLY CORNER OF THE PROJECT. PREPARED: DECEMBER 2024
753.0 NODE ELEVATION
0o 20 40 80 720 760 SHEET
783.0 INVERT ELEVATION CHRIS MORLOK PE
DISCIARCE. 1 OCATION SCALE 77=40" 24046 CLINTON KEITH ROAD, STE 101-145 ’]]

WILDOMAR, CA 92595

TEL: (619) 212-5935 1 oF SHEETS

NOT FOR CONSTRUCTION - XHIBIT FOR

PRELIMINARY DRAINAGE STUDY ONLY

12/30/2024 2:06:18 PM

G:\MY DRIVE\_JOBS — CTM\24-003 RIALTO RIVER RANCH\REPORTS\DRAINAGE\EXHIBITS\PDRN EXHIBIT—PRE—24003.DWG



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

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2019 Version 9.1
Rational Hydrology Study Date: 12/30/24
OLIVE GROVE TTM 20728
EXISTING CONDITION
10-YEAR, 1-HOUR
DECEMBER 2024

¥rxxkkkkx*x  Hydrology Study Control Information **x¥kkkkx

Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 1.070 (In.)
Slope used for rainfall intensity curve b = 0.6000

Soil antecedent moisture condition (AMC) = 2

Process from Point/Station 10.000 to Point/Station 15.000
**x*x TNITIAL AREA EVALUATION ****

UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = ©.000

SCS curve number for soil(AMC 2) = 50.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.810(In/Hr)
Initial subarea data:
Initial area flow distance = 300.000(Ft.)

Top (of initial area) elevation = 1422.200(Ft.)

Bottom (of initial area) elevation = 1396.300(Ft.)

Difference in elevation = 25.900(Ft.)

Slope = 0.08633 s(%)= 8.63

TC = k(0.706)*[ (length”3)/(elevation change)]”0.2

Initial area time of concentration = 11.283 min.

Rainfall intensity = 2.916(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.650
Subarea runoff = 1.517(CFS)



Total initial stream area = 0.800(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.810(In/Hr)

+++++++++++
Process from Point/Station 15.000 to Point/Station 20.000
**x* TRREGULAR CHANNEL FLOW TRAVEL TIME ***3*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = ©.434(Ft.), Average velocity = 3.563(Ft/s)
I''Warning: Water is above left or right bank elevations

¥F*k*x%* Trregular Channel Data *¥¥kx*kkissk

Information entered for subchannel number 1 :

Point number 'X' coordinate 'Y' coordinate
1 0.00 0.00
2 80.00 7.00
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 3.843(CFS)
' ' flow top width = 4.965(Ft.)
' ' velocity= 3.563(Ft/s)
' ' area = 1.078(Sq.Ft)
' ' Froude number = 1.347

Upstream point elevation = 1396.300(Ft.)
Downstream point elevation = 1374.700(Ft.)
Flow length = 781.000(Ft.)
Travel time = 3.65 min.
Time of concentration = 14.94 min.
Depth of flow = ©0.434(Ft.)
Average velocity = 3.563(Ft/s)
Total irregular channel flow = 3.842(CFS)
Irregular channel normal depth above invert elev. = 0.434(Ft.)
Average velocity of channel(s) = 3.563(Ft/s)
I'l'Warning: Water is above left or right bank elevations
Adding area flow to channel
UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = ©.000
SCS curve number for soil(AMC 2) = 50.00
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.810(In/Hr)
Rainfall intensity = 2.465(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method)(Q=KCIA) is C = 0.604
Subarea runoff = 4.590(CFS) for 3.300(Ac.)
Total runoff = 6.107(CFS)



Effective area this stream = 4.10(Ac.)

Total Study Area (Main Stream No. 1) = 4.10(Ac.)
Area averaged Fm value = 0.810(In/Hr)
Depth of flow = ©.517(Ft.), Average velocity = 4.000(Ft/s)

I''Warning: Water is above left or right bank elevations

+++++++++++
Process from Point/Station 15.000 to Point/Station 20.000
***x* CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 4.100(Ac.)

Runoff from this stream = 6.107(CFS)

Time of concentration = 14.94 min.

Rainfall intensity = 2.465(In/Hr)

Area averaged loss rate (Fm) = 0.8095(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 6.11 4.100 14.94 0.810 2.465
Qmax(1) =
1.000 * 1.000 * 6.107) + = 6.107

Total of 1 main streams to confluence:
Flow rates before confluence point:
7.107
Maximum flow rates at confluence using above data:
6.107
Area of streams before confluence:
4.100
Effective area values after confluence:
4.100

Results of confluence:

Total flow rate = 6.107(CFS)

Time of concentration = 14.936 min.

Effective stream area after confluence = 4.100(Ac.)
Study area average Pervious fraction(Ap) = 1.000

Study area average soil loss rate(Fm) = 0.810(In/Hr)

Study area total = 4.10(Ac.)

End of computations, Total Study Area = 4.10 (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) = 1.000
Area averaged SCS curve number = 50.0



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

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2019 Version 9.1
Rational Hydrology Study Date: 12/30/24
OLIVE GROVE TTM 20728
EXISTING CONDITION
100-YEAR, 1-HOUR
DECEMBER 2024

¥rxxkkkkx*x  Hydrology Study Control Information **x¥kkkkx

Rational hydrology study storm event year is 100.0

10 Year storm 1 hour rainfall = 1.070(In.)

100 Year storm 1 hour rainfall = 1.740(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.740 (In.)

Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

Process from Point/Station 10.000 to Point/Station 15.000
**x*x TNITIAL AREA EVALUATION ****

UNDEVELOPED (average cover) subarea

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = ©.000

SCS curve number for soil(AMC 2) 50.00
Adjusted SCS curve number for AMC 3 = 70.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.532(In/Hr)
Initial subarea data:
Initial area flow distance = 300.000(Ft.)

Top (of initial area) elevation = 1422.200(Ft.)
Bottom (of initial area) elevation = 1396.300(Ft.)
Difference in elevation = 25.900(Ft.)

Slope = 0.08633 s(%)= 8.63

TC = k(0.706)*[ (length”3)/(elevation change)]”0.2
Initial area time of concentration =  11.283 min.



Rainfall intensity = 4.742(In/Hr) for a  100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.799

Subarea runoff = 3.031(CFS)

Total initial stream area = 0.800(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.532(In/Hr)

Process from Point/Station 15.000 to Point/Station 20.000

**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = ©.576(Ft.), Average velocity = 4.301(Ft/s)
I'l'Warning: Water is above left or right bank elevations

¥xx4k%x*%*% Trregular Channel Data **xx*dkkkkx

Information entered for subchannel number 1 :

Point number 'X"' coordinate 'Y' coordinate
1 0.00 0.00
2 80.00 7.00
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 8.161(CFS)
' ' flow top width = 6.585(Ft.)
' ' velocity= 4.301(Ft/s)
' ' area = 1.897(Sq.Ft)
' ' Froude number = 1.412

Upstream point elevation = 1396.300(Ft.)
Downstream point elevation = 1374.700(Ft.)
Flow length = 781.000(Ft.)
Travel time = 3.03 min.
Time of concentration = 14.31 min.
Depth of flow = ©.576(Ft.)
Average velocity = 4.301(Ft/s)
Total irregular channel flow = 8.161(CFS)
Irregular channel normal depth above invert elev. = 0.576(Ft.)
Average velocity of channel(s) = 4.301(Ft/s)
I''Warning: Water is above left or right bank elevations
Adding area flow to channel
UNDEVELOPED (average cover) subarea
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
SCS curve number for soil(AMC 2) = 50.00
Adjusted SCS curve number for AMC 3 = 70.00
Pervious ratio(Ap) 1.0000 Max loss rate(Fm)= 0.532(In/Hr)
Rainfall intensity 4.112(In/Hr) for a 100.0 year storm



Effective runoff coefficient used for area, (total area with modified
rational method)(Q=KCIA) is C = ©.783

Subarea runoff = 10.178(CFS) for 3.300(Ac.)

Total runoff = 13.209(CFS)

Effective area this stream = 4.10(Ac.)

Total Study Area (Main Stream No. 1) = 4.10(Ac.)

Area averaged Fm value = 0.532(In/Hr)

Depth of flow = ©0.690(Ft.), Average velocity = 4.851(Ft/s)
I'l'Warning: Water is above left or right bank elevations

++++++++++++H
Process from Point/Station 15.000 to Point/Station 20.000
***x* CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 4.100(Ac.)

Runoff from this stream = 13.209(CFS)

Time of concentration = 14.31 min.

Rainfall intensity = 4.112(In/Hr)

Area averaged loss rate (Fm) = 0.5325(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 13.21 4.100 14.31 0.532 4.112
Qmax(1) =
1.000 * 1.000 * 13.209) + = 13.209

Total of 1 main streams to confluence:
Flow rates before confluence point:
14.209
Maximum flow rates at confluence using above data:
13.209
Area of streams before confluence:
4.100
Effective area values after confluence:
4.100

Results of confluence:

Total flow rate = 13.209(CFS)

Time of concentration = 14.309 min.

Effective stream area after confluence = 4.100(Ac.)
Study area average Pervious fraction(Ap) = 1.000

Study area average soil loss rate(Fm) = 0.532(In/Hr)



Study area total = 4.10(Ac.)

End of computations, Total Study Area = 4.10 (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) = 1.000
Area averaged SCS curve number = 50.0
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2019 Version 9.1
Rational Hydrology Study Date: 12/30/24
OLIVE GROVE TTM 20728
PROPOSED CONDITION
10-YEAR, 1-HOUR
DECEMBER 2024

¥rxxkkkkx*x  Hydrology Study Control Information **x¥kkkkx

Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 1.070 (In.)
Slope used for rainfall intensity curve b = 0.6000

Soil antecedent moisture condition (AMC) = 2

Process from Point/Station 10.000 to Point/Station 15.000
**x*x TNITIAL AREA EVALUATION ****

PARK subarea

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = ©.000
SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.8500 Max loss rate(Fm)= 0.831(In/Hr)
Initial subarea data:
Initial area flow distance = 295.000(Ft.)

Top (of initial area) elevation = 1422.200(Ft.)

Bottom (of initial area) elevation = 1395.700(Ft.)

Difference in elevation = 26.500(Ft.)

Slope = 0.08983 s(%)= 8.98

TC = k(0.483)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 7.607 min.

Rainfall intensity = 3.695(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.698
Subarea runoff = 2.062(CFS)



Total initial stream area = 0.800(Ac.)
Pervious area fraction = 0.850
Initial area Fm value = 0.831(In/Hr)

+++++++++++
Process from Point/Station 15.000 to Point/Station 20.000
**%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1395.700(Ft.)
End of street segment elevation = 1375.600(Ft.)

Length of street segment =  802.000(Ft.)

Height of curb above gutter flowline = 4.0(In.)

Width of half street (curb to crown) = 13.000(Ft.)
Distance from crown to crossfall grade break = 10.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 5.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 3.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning's N in gutter = ©.0150
Manning's N from gutter to grade break = ©0.0150

Manning's N from grade break to crown = ©.0150

Estimated mean flow rate at midpoint of street = 5.499(CFS)
Depth of flow = ©.270(Ft.), Average velocity = 3.331(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 8.157(Ft.)

Flow velocity = 3.33(Ft/s)

Travel time = 4.01 min. TC = 11.62 min.

Adding area flow to street
RESIDENTIAL(8 - 10 dwl/acre)

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = ©.000

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.4000 Max loss rate(Fm)= 0.391(In/Hr)
Rainfall intensity = 2.865(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method)(Q=KCIA) is C = 0.750

Subarea runoff = 6.751(CFS) for 3.300(Ac.)
Total runoff = 8.813(CFS)

Effective area this stream = 4.10(Ac.)

Total Study Area (Main Stream No. 1) = 4.10(Ac.)
Area averaged Fm value = 0.477(In/Hr)

Street flow at end of street = 8.813(CFS)

Half street flow at end of street = 4.406(CFS)

Depth of flow = ©.310(Ft.), Average velocity = 3.686(Ft/s)



Flow width (from curb towards crown)= 10.176(Ft.)

+++++++++++
Process from Point/Station 15.000 to Point/Station 20.000
***x* CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 4.100(Ac.)

Runoff from this stream = 8.813(CFS)

Time of concentration = 11.62 min.

Rainfall intensity = 2.865(In/Hr)

Area averaged loss rate (Fm) = 0.4770(In/Hr)

Area averaged Pervious ratio (Ap) = 0.4878

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 8.81 4.100 11.62 0.477 2.865
Qmax(1) =
1.000 * 1.000 * 8.813) + = 8.813

Total of 1 streams to confluence:
Flow rates before confluence point:

8.813
Maximum flow rates at confluence using above data:
8.813
Area of streams before confluence:
4.100
Effective area values after confluence:
4.100
Results of confluence:
Total flow rate = 8.813(CFS)
Time of concentration = 11.619 min.
Effective stream area after confluence = 4.100(Ac.)
Study area average Pervious fraction(Ap) = ©0.488
Study area average soil loss rate(Fm) = 0.477(In/Hr)
Study area total (this main stream) = 4.10(Ac.)
End of computations, Total Study Area = 4.10 (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) = 0.488
Area averaged SCS curve number = 32.0



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

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2019 Version 9.1
Rational Hydrology Study Date: 12/30/24
OLIVE GROVE TTM 20728
PROPOSED CONDITION
100-YEAR, 1-HOUR
DECEMBER 2024

¥rxxkkkkx*x  Hydrology Study Control Information **x¥kkkkx

Rational hydrology study storm event year is 100.0

10 Year storm 1 hour rainfall = 1.070(In.)

100 Year storm 1 hour rainfall = 1.740(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.740 (In.)

Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

Process from Point/Station 10.000 to Point/Station 15.000
**x*x TNITIAL AREA EVALUATION ****

PARK subarea

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = ©.000
SCS curve number for soil(AMC 2) = 32.00

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = ©.8500 Max loss rate(Fm)= 0.667(In/Hr)
Initial subarea data:
Initial area flow distance = 295.000(Ft.)

Top (of initial area) elevation = 1422.200(Ft.)
Bottom (of initial area) elevation = 1395.700(Ft.)
Difference in elevation = 26.500(Ft.)

Slope = 0.08983 s(%)= 8.98

TC = k(0.483)*[(length”3)/(elevation change)]”0.2
Initial area time of concentration = 7.607 min.



Rainfall intensity = 6.008(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.800
Subarea runoff = 3.845(CFS)

Total initial stream area = 0.800(Ac.)

Pervious area fraction = 0.850

Initial area Fm value = 0.667(In/Hr)

Process from Point/Station 15.000 to Point/Station 20.000
*¥**x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1395.700(Ft.)
End of street segment elevation = 1375.600(Ft.)

Length of street segment =  802.000(Ft.)

Height of curb above gutter flowline = 4.0(In.)

Width of half street (curb to crown) = 13.000(Ft.)
Distance from crown to crossfall grade break = 10.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 5.000(Ft.)

Slope from curb to property line (v/hz) = ©0.020

Gutter width = 3.000(Ft.)

Gutter hike from flowline = 2.000(In.)
Manning's N in gutter = ©0.0150
Manning's N from gutter to grade break = ©.0150

Manning's N from grade break to crown = ©0.0150
Estimated mean flow rate at midpoint of street = 10.102(CFS)
Depth of flow = ©.323(Ft.), Average velocity = 3.800(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 10.812(Ft.)

Flow velocity = 3.80(Ft/s)

Travel time = 3.52 min. TC = 11.12 min.
Adding area flow to street

RESIDENTIAL(8 - 10 dwl/acre)

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil(AMC 2) = 32.00

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.4000 Max loss rate(Fm)= 0.314(In/Hr)
Rainfall intensity = 4.783(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method)(Q=KCIA) is C = ©.828

Subarea runoff = 12.390(CFS) for 3.300(Ac.)
Total runoff = 16.236(CFS)
Effective area this stream = 4.10(Ac.)

Total Study Area (Main Stream No. 1) = 4.10(Ac.)



Area averaged Fm value = 0.383(In/Hr)

Street flow at end of street = 16.236(CFS)
Half street flow at end of street = 8.118(CFS)
Depth of flow = ©0.376(Ft.), Average velocity = 4.030(Ft/s)

Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 2.13(Ft.)
Flow width (from curb towards crown)= 13.000(Ft.)

Process from Point/Station 15.000 to Point/Station 20.000
*¥*** CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 4.100(Ac.)

Runoff from this stream = 16.236(CFS)

Time of concentration = 11.12 min.

Rainfall intensity = 4.783(In/Hr)

Area averaged loss rate (Fm) = 0.3830(In/Hr)

Area averaged Pervious ratio (Ap) = 0.4878

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 16.24 4.100 11.12 0.383 4.783
Qmax(1) =
1.000 * 1.000 * 16.236) + = 16.236

Total of 1 streams to confluence:
Flow rates before confluence point:
16.236
Maximum flow rates at confluence using above data:
16.236
Area of streams before confluence:
4.100
Effective area values after confluence:
4.100
Results of confluence:
Total flow rate = 16.236(CFS)
Time of concentration = 11.124 min.
Effective stream area after confluence = 4.100(Ac.)
Study area average Pervious fraction(Ap) = ©0.488
Study area average soil loss rate(Fm) = 0.383(In/Hr)
Study area total (this main stream) = 4.10(Ac.)
End of computations, Total Study Area = 4.10 (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) = 0.488
Area averaged SCS curve number = 32.0



Appendix C
Inlet Sizing

Note: Detailed on-site inlet calculations will be conducted at the time of the final drainage study and will be
incorporated in this Appendix.



Appendix D
Storm Drain Sizing

Note: Preliminary on-site storm drain pipe layouts are provided on the drainage exhibit and preliminary
grading plan. Storm drain pipe sizing calculations will be conducted at the time of the final drainage study
and will be incorporated in this Appendix.



Appendix E
Reference Drawings (Excerpts)
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