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Section

INTRODUCTION

1.1 PURPOSE OF STUDY

The project is located within the City of Perris, California due east of Interstate 215 at APN: 329-240-021, -022 off
the northeast corner of Trumble Rd and Ethanac Rd, Perris CA 92585. The purpose of this study is to hydrologically
model the project’s onsite tributary area watersheds and to determine the pre-development peak runoffs in order
to analyze stormwater mitigation. The hydrologic analysis was prepared using the Rational Method as specified
in the Riverside County Hydrology Manual. The flows were used to estimate the proposed above and below
ground drainage facilities to support the project.

1.2 PROJECT DESCRIPTION

The project is comprised of approximately 2.15 acres and is located approximately 1,300 feet east of the
intersection of I-215 and Trumble Road, on the north side of Ethanac Road in the City of Perris, Riverside County,
California. The project site is located approximately 1,300 feet east of Interstate 15 and 2,600 feet southwest of
Highway 74. The project site is currently undeveloped with an estimate elevation difference of roughly 2 feet
flowing from south to north. The proposed development will alter the natural drainage course and change flow
to be from north to south.The project hydrology and storm drain system will be designed in accordance with
recent City of Perris and Riverside County design requirements. The onsite storm drain, and inlet and outlet
structures are to be privately maintained by the proposed Property Owners. Other drainage facilities offsite of
the project site will be publicly maintained by the City of Perris. Appendix A contains the Vicinity Map.

1.3 FLOODPLAIN MAPPING

The National Flood Insurance Act (1968) established the National Flood Insurance Program, which is based on
the minimal requirements for floodplain management and is designed to minimize flood damage within Special
Flood Hazard Areas. The Federal Emergency Management Agency (FEMA) is the agency which administrates the
National Flood Insurance Program. Special Flood Hazard Areas (SFHA) are defined as areas that have a 1%
chance of flooding within a given year. This is also referred to as the 100-year flood. Flood Insurance Rate Maps
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(FIRMs) were developed to identify areas of flood hazards within a community. According to the Flood Insurance
Rate Map (FIRM) catalog, there are FIRMs produced by FEMA for the project site:

MAP Number: 06065C2060H
MAP Revised: August 18, 2014.

Appendix | contains the FIRM panels which identifies the flood zones designated for the project area. The
project site is located on a Zone D area.

1.4 DESIGN CRITERIA

The following are design criteria for this project, based on the Riverside County Hydrology Manual.

Protection Levels

1. The 100-year flood shall be contained with the street R/W limits.
2. The 10-year flood shall be contained within the Top of Curbs.
3. Initiate a storm drain or channel when either condition is exceeded.
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Section

HYDROLOGIC DATA
AND MODEL DEVELOPMENT

2.1 PRE-DEVELOPMENT MODEL

The project site is one drainage area that drains from South to North with an approximate elevation difference
of approximately 2 feet. Refer to the Pre-Development Hydrology Key Map in Appendix C for locations of the
drainage area, and peak flows at the drainage area. The San Bernardino County Rational Method Hydrologic
calculations (as described in the San Bernardino Hydrology Manual) were performed using the CivilDesign
Hydrology / Hydraulics computer program. The existing condition watershed boundaries were delineated using
surveyed topography. The soil type in this area is Type “D”. Soil type “D” was used for calculating the rational
method hydrology analysis. Refer to Appendix B for the NRCS Custom Soil Resource. Results of the pre-
development hydrologic analysis are summarized in this section Table 1 below.

TABLE 1 - PRE-DEVELOPMENT CONDITION PEAK FLOW

Sub-Drainage Node Area Q10 Q100
Area (acres) (cfs) (cfs)
1 101 1.99 3.145 4.881

2.2 POST-DEVELOPMENT MODEL

The site will be developed into a commercial development including a gas station, a store with a drive thru, and
a carwash facility. The project site will alter the existing drainage patten in the post-development condition to
now flow from northeast to southwest. Refer to the Post-Development Hydrology Key Map in Appendix E for
locations of the drainage area, and peak flows at the drainage area. The soil type in this area is Type “D”. Soil
type “D” was used for calculating the rational method hydrology analysis. Results of the post-development
hydrologic analysis are summarized in this section Table 2 below.
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TABLE 2 - POST-DEVELOPMENT CONDITION PEAK FLOW

Sub-Drainage Node Area Q10 Q100
Area (acres) (cfs) (cfs)
1 202 0.10 0.234 0.339
2 203 0.11 0.257 0.373
3 207 0.09 0.210 0.305
4 210 0.21 0.460 0.668
5 212 0.59 0.122 0.177
6 215 0.05 0.117 0.170
7 218 0.68 1.388 2.016
8 221 0.16 0.374 0.542
Total 222 1.99 3.012 4.351

TABLE 3 - PEAK FLOW COMPARISON

Sub-Drainage Pre-Dev Post-Dev Difference Pre-Dev Post-Dev | Difference
Area Q10 (cfs) Q10 (cfs) Q10 (cfs) Q100 (cfs) | Q100 (cfs) | Q100 (cfs)
1 3.145 3.012 0.133 4.881 4.351 0.530

2.3 UNIT HYDROGRAPH MODEL

The rational method analysis provided Q100 on the post-development condition that is slightly higher than the
pre-development condition for the drainage area, therefore, unit hydrographs are required since detention is
required onsite for the Q100 storm event. The 10, and 100 year storm events were run for the 24 Hour storm
event to determine the amount of runoff volume needed to be detained onsite. A summary of the results for
the unit hydrographs are shown on Table 4 below. The unit hydrograph figures and calculations are shown on
Appendix G for reference.

TABLE 4 — UNIT HYDROGRAPH COMPARISON

Existing Condition Proposed Condition
Storm Duration Peak Flow Peak Runoff | Peak Flow | Peak Runoff
Frequency (hours) (cfs) Vol (ac-ft) (cfs) Vol (ac-ft)
10 24 0.684 0.2342 0.782 0.4307
100 24 1.360 0.6696 1.381 0.7633

Table 4 above show increase in peak flowrate for the project. As a result, detention basins will be included to
detain the difference in runoff volume.
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Section

CONCLUSIONS

This final drainage report has evaluated the potential effects of runoff for the proposed project. In addition, this
report has addressed the methodology used to analyze the existing and proposed conditions, which was based
on the riverside County Hydrology Manual. This section provides a summary discussion that evaluates the
potential effects of the proposed project.

< The proposed project will not significantly alter drainage patterns on the site.

R

» The Rational Method results illustrates that there is an increase in peak flowrate for project site. And
increase runoff mitigation is proposed in the form of infiltration basins.

X3

*

The proposed onsite storm drain mainlines will be privately owned and maintained by the Property
Owners Association.

>

% Proposed storm drain alignment, inlets, and discharge points are shown on the hydrology key maps.

The computed 10-year storm event is contained below the top of curb and the computed 100-year storm event
is contained within the street right-of-way.
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VICINITY MAP
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Appendix

HYDROLOGIC CLASSIFICATION OF SOILS &

PRECIPITATION MAPS
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NOAA Atlas 14, Volume 6, Version 2
Location name: Menifee, California, USA*
Latitude: 33.7432°, Longitude: -117.1845°

Elevation: 1429.48 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

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 | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
A Average recurrence interval (years)
Duration
1 2 5 10 25 50 100 200 500 1000
5-min 0.086 0.124 0.176 0.220 0.283 0.334 0.389 0.447 0.530 0.599
(0.072-0.104)||(0.104-0.150) |(0.147-0.213) |(0.182-0.269) |(0.226-0.359) || (0.261-0.433)| | 0.296-0.516) || (0.330-0.611) | (0.375-0.758) | (0.408-0.886)
10-min 0.123 0.178 0.252 0.315 0.406 0.479 0.557 0.641 0.760 0.858
(0.103-0.149)||(0.148-0.215) |(0.210-0.305) |(0.261-0.386) || (0.324-0.514) || (0.374-0.621)| | 0.424-0.740) | (0.473-0.876) | (0.538-1.09) || (0.585-1.27)
15-min 0.149 0.215 0.305 0.381 0.491 0.580 0.674 0.775 0.920 1.04
(0.125-0.180)||(0.180-0.259) |(0.254-0.369) |(0.315-0.466) | (0.392-0.622) || (0.453-0.750)||0.513-0.895)|| (0.573-1.06) || (0.650-1.31) || (0.708-1.54)
30-min 0.243 0.349 0.496 0.621 0.799 0.944 1.10 1.26 1.50 1.69
(0.203-0.293)|((0.292-0.422) |(0.413-0.601) |(0.513-0.759) | (0.638-1.01) || (0.737-1.22) || (0.834-1.46) || (0.932-1.73) || (1.06-2.14) || (1.15-2.50)
60-min 0.352 0.506 0.718 0.899 1.16 1.37 1.59 1.83 217 2.45
(0.295-0.425)|((0.423-0.612) |(0.599-0.871) | (0.743-1.10) || (0.924-1.47) || (1.07-1.77) || (1.21-2.11) || (1.35-2.50) || (1.53-3.10) || (1.67-3.62)
2hr 0.522 0.709 0.961 117 1.47 1.70 1.95 2.21 2.57 2.85
(0.437-0.630))|(0.593-0.856) | (0.801-1.17) || (0.969-1.43) || (1.17-1.86) || (1.33-2.20) || (1.48-2.59) || (1.63-3.02) || (1.81-3.66) || (1.95-4.23)
3-hr 0.640 0.852 114 1.37 1.70 1.96 2.23 2.51 2.90 3.20
(0.536-0.772)|| (0.712-1.03) || (0.947-1.38) || (1.13-1.68) || (1.36-2.15) || (1.53-2.53) || (1.69-2.96) || (1.85-3.43) || (2.05-4.14) || (2.19-4.74)
6-hr 0.904 1.18 1.55 1.86 2.28 2.61 2.94 3.30 3.78 4.16
(0.756-1.09) || (0.988-1.43) || (1.29-1.88) || (1.54-2.27) || (1.82-2.88) || (2.03-3.37) || (2.24-3.91) || (2.43-451) || (2.67-5.40) || (2.84-6.16)
12-hr 1.19 1.56 2.05 2.45 3.01 3.45 3.90 4.37 5.02 5.53
(0.997-1.44) || (1.30-1.88) || (1.71-2.48) || (2.03-2.99) || (2.40-3.81) || (2.69-4.46) || (2.96-5.17) || (3.23-5.97) || (3.55-7.17) || (3.77-8.19)
24-hr 1.55 2.05 2.72 3.28 4.07 4.69 5.33 6.01 6.96 7.7
(1.37-1.78) || (1.81-2.36) || (2.40-3.15) || (2.87-3.83) || (3.44-4.90) || (3.89-5.77) || (4.32-6.71) || (4.74-7.78) || (5.27-9.37) || (5.65-10.7)
2.da 1.82 2.46 3.33 4.06 5.09 5.91 6.77 7.68 8.97 10.0
Y || (1.612.10) || 217-2.84) || (2.93-3.85) || (3.554.74) || (4.30-6.13) || (4.907.27) || (5.48-8.52) || (6.06-9.94) || (6.80-12.1) || (7.33-13.9)
3-da 1.94 2.66 3.64 4.47 5.65 6.60 7.60 8.67 10.2 11.4
Y || (1.72224) || 2353.07) || 3.214.21) || (3.91-522) || (4.78-6.81) || (5.48-8.12) || (6.16-9.57) || (6.84-11.2) || (7.72-13.7) || (8.37-15.9)
4-da 2.08 2.88 3.99 4.93 6.26 7.34 8.49 9.72 1.5 12.9
Y || (1.84-2.40) || (25553.33) || (3.514.62) || (4.305.75) || (5.30-7.55) || (6.09-9.03) || (6.88-10.7) || (7.66-12.6) || (8.69-15.4) || (9.45-18.0)
7-da 2.34 3.31 4.66 5.82 7.48 8.84 10.3 1.9 14.1 16.0
Y || 207270 || (293-3.83) || (4.11-5.40) || (5.096.79) || (6.34-9.02) || (7.33-10.9) || (8.34-13.0) || (9.35-15.3) || (10.7-19.0) || (11.7-22.2)
10-da 2.46 3.53 5.02 6.30 8.16 9.69 1.3 1341 15.7 17.8
YV || @18-284) || (3.124.08) || 4.42-5.81) || (5.51-7.36) || (6.91-9.84) || (8.04-11.9) || (9.18-14.3) || (10.3-17.0) || (11.921.1) || (13.1-24.8)
20-da 2.89 4.21 6.08 7.72 10.1 121 14.3 16.7 20.2 232
V|| 2.56-3.33) || (3.72-4.86) || (5.36-7.04) || (6.75-9.02) || (8.58-12.2) || (10.114.9) || (11.6-18.0) || (13.221.6) || (15.3-27.2) || (17.032.3)
30-da 3.45 5.02 7.28 9.27 12.2 14.7 17.4 20.5 24.9 28.7
V|| (3.05-3.98) || (4.43-5.80) || (6.41-8.43) || (8.10-10.8) || (10.414.7) || (12.218.1) || (12.122.0) || (16.1-26.5) || (18.933.6) || (21.1-40.0)
45-da 4.03 5.81 8.38 10.7 14.1 171 20.3 23.9 29.4 34.0
V|| 3.57-465) || (5.13-6.71) || (7.38-9.71) || (9.3312.5) || (12.0417.0) || (12.121.0) || (16.425.6) || (18.931.0) || (22.2:39.5) || (24.947.4)
60-da 4.70 6.65 9.52 12.1 16.0 19.3 231 27.3 33.6 39.1
V|| 4.16-542) || (5.88-7.69) || (8.38-11.0) || (10.6:14.1) || (13.5-19.3) || (16.023.8) || (18.7-29.0) || (21.535.3) || (25.545.3) || (28.6-54.4)

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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PDS-based depth-duration-frequency (DDF) curves
Latitude: 33.7432°, Longitude: -117.1845°
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Appendix

PRE-DEVELOPMENT CONDITION HYDROLOGY KEY MAP
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Appendix

PRE-DEVELOPMENT CONDITION RATIONAL METHOD
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10-YEAR PRE-DEVELOPMENT CONDITION



100-YEAR PRE-DEVELOPMENT CONDITION



Appendix

POST-DEVELOPMENT CONDITION HYDROLOGY KEY

MAP
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Appendix

POST-DEVELOPMENT CONDITION RATIONAL METHOD
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Appendix

UNIT HYDROGRAPH ANALYSIS
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10-YEAR 24 HR UNIT HYDROGRAPH
PRE-DEVELOPED CONDITION



100-YEAR 24 HR UNIT HYDROGRAPH
PRE-DEVELOPED CONDITION



10-YEAR 24 HR UNIT HYDROGRAPH
POST-DEVELOPED CONDITION



100-YEAR 24 HR UNIT HYDROGRAPH
POST-DEVELOPED CONDITION



Appendix

BASIN ROUTING ANALYSIS
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10-YEAR 24 HR BASIN ROUTING



100-YEAR 24 HR BASIN ROUTING
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