e T MORENO VALLEY

INITIAL STUDY FOR
THE GATEWAY HEIGHTS PROJECT

GATEWAY HEIGHTS PROJECT
PEN 21-0066

February 2023

Lead Agency
CITY OF MORENO VALLEY
14177 Frederick Street
Moreno Valley, California 92553

Prepared By
PSOMAS
Contact: Sean Noonan, AICP
5 Hutton Centre Drive, Suite 300
Santa Ana, California 92707

Volume 2b



TABLE OF CONTENTS

APPENDICES
Volume 2A

A Air Quality Calculations

B Biological Resources Report, Jurisdictional Delineation, Rare Plant Survey Report, Burrowing
Owl Survey Report, and Determination of Biologically Equivalent or Superior Preservation
(DBESP) Report

C Cultural Reports

D Energy Calculations

E Geotechnical Report

F Slope Stability Report

G EDR Radius Map Report

Volume 2B

H Preliminary Drainage Report

I Project Specific Water Quality Management Plan
J Planned Unit Development

K Traffic Impact Analysis

L Fire Hazard Analysis and Approach Memorandum



Appendix H

Preliminary Drainage Report



Preliminary
Drainage Report

For

Gateway Heights
Moreno Valley, CA

A Hillside Residential Cluster Unit Development
Located 220°N of Jennings Ct and Morton Rd.

February 22, 2021
Revised March 28, 2022
Revised October 24, 2022
Revised November 29, 2022

UNITED ENGINEERING GROUP-CALIFORNIA, INC
8885 Haven Avenue, Suite 195
Rancho Cucamonga, CA 91730

(909) 466-9240

Provided for:

ACKERMAN

 LAWPC

Ackerman Law
Jason Ackerman
3200 E. Guasti Road
Suite 100
Ontario, CA 91761

HengHou Group
Shizao Zheng
1378 West Zhongshan Rd
Ningbo, China 315-016

Project # 30182
PEN21-0066
LST21-0026



This report has been prepared by orunder the direction of the following
registered civil engineer who attests to the technical information contained

herein. The registered civil engineer has also judged the qualifications ofany
employees that have provided data and calculations upon which the
recommendations, conclusions, and decisions are based.

6/30/24

ChristopherF. Lenz, PE 63001



TABLE OF CONTENTS

DESCRIPTION PDF PAGE
1. INTRODUCTION ettt it e e 4
1.1.SITE DESCRIPTION .ot 4
1.2.PURPOSE OF REPORT ...iiiiiiiiiiiiiiiiiiiiiiiiii i 4
1.3.FEMA INFORMATION ....uviiiiiiiiiiiii i 4
2. EXISTING DRAINAGE PATTERNS ..cuviiiiiiiiiiiiiiiiiiiiiii e 5
2A0FFSITE oot 5
2.2.0NSITE conriii i e 5
3. PROPOSED DRAINAGE PATTERNS ...coiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieans 5
3UTLOFFSITE e 5
3.2.0NSITE coene 6
4. HYDROLOGIC CONDITIONS ...ciniiiiiiiiiiiiiiiiiii i 6
4 0FFSITE « oot e 6
4.2 0NSITE «ontiini i e 7
5. HYDRAULIC CONDITIONS ..ciuiiiiiiiiiiiiiiiiiiiiiii i 10
5.1.EXISTING FEATURES ..cuvviiiiiiiiiiiiiiiiiiiiiii i 10
5.2.PROPOSED CONDITIONS ...ouviiiiiiiiiiiiiiiiiiiiiiiii e 10
5.3.ROADS ..eiiiiii i 11
6. WATER QUALITY ittt eeaeees 11
7. MAINTENANCE. ..ottt 11

LIST OF FIGURES

FIGURE 1 - Existing Conditions EXhibit.......cccovieiiiiiiiiiiiiiiiiiiiiinnn. 14
FIGURE 2 - Onsite Existing Condition Exhibit (SCS Hydrograph)............... 16
FIGURE 3 - Onsite Proposed Condition Exhibit .......c.ccoviiviiiiiiiiiiinnn.. 18
APPENDICES
Appendix A
Rational Method Input Details .....ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeees 19
Existing Condition Rational Output .........ccceiiiiiiiiiiiiiiiiiieennens 31
Existing Condition Onsite SCS Hydrograph Output...........ccccevvee.e 56
Proposed Condition Onsite SCS Hydrograph Output..........ccccvee... 309
Proposed Condition Basin Routing Output ..........ccccviiininnnnnnnnns 574
Appendix B: Hydraulic Calculations .......ccceviiiiiiiiiiieeenennnnn. 574
Appendix C: WQMP Calculations ......eiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeanns 668
Appendix D: Gateway Heights Grading and Site Plan ...............cccoeeuaee 671

Appendix E: West End Moreno Master Drainage Plan Exhibit .................. 674



1 INTRODUCTION
1.1.  SITE DESCRIPTION

1.1.1.  LOCATION

Gateway Heights is located 220 feet north of Jennings Court and east of
Morton Road in the City of Moreno Valley, Riverside County. It is parcel
256-150-001.

1.1.2. EXISTING FEATURES

The property contains 32.8 acres in the foothill of the Box Springs Mountain
Reserve Park. The project proposes to develop approx. 15.43 acres of 32.8
into 108 detached condominium units with the dwelling units in an 8-unit
“cluster” concept. The site drains northeast to southwest with steep
slopes, especially in the hillside areas. It is bordered on three sides with
vacant land, and of the south by existing single-family residences.

1.1.3.  PROPOSED CONDITION

It is proposed that the subject property be developed to permit
development of residential lots per the request of the client. The site will
contain 108 single family lots via Planned Unit Development. Access to the
site will be from Morton Road. There will be open space area placed near
the entrance at the base of the hill to provide flood and water quality
mitigation.

1.2.  PURPOSE OF REPORT

The purpose of this report is to review the West End Moreno Master
Drainage Plan (adopted 1991) and ensure design compatibility with the
proposed project. This report will analyze the hydrology of the landscape
and assess the hydraulic conditions of the subject parcel to verify
consistency with the previously listed reports. Where necessary, control
measures will be recommended to alleviate existing flood problems and
provide for water quality concerns using the County of Riverside Flood
Control processes.

1.3.  FEMA INFORMATION

The Flood Insurance Rate Maps (Panel 06065C0733G) for this subject
property shows that the site falls within Zone X. Zone X denotes areas
determined to be “Areas of Undermined Flood Hazard”.



2. EXISTING DRAINAGE PATTERNS
2.1. OFFSITE

The West End Moreno Master Drainage Plan studied the drainage patterns
for this overall area and identified Line A and Line B along the northwestern
and southwestern edges of the property. Line A is to the north of the
proposed development and thus no improvements are proposed. Line B is
located offsite to the south and west of the property. The project area is
within the contributory area of Line B. Flows that originate in the hillside
areas drain southwesterly and some defined watercourses have formed. A
portion of the site drains southwesterly to Line B, and the other portion
drains westerly along another main flow path along the north side of Morton
Road. This report analyzed three main watercourses affecting the
development limits. Two of the watercourses continue southwesterly, join
each other at point 305, and then intersect with the large wash that runs
along the southwest edge of the property at point 306. Points 304 and 403
have been determined at 90.6 cfs and 26.7 cfs respectively. Another
smaller area impacts the northeastern edge of the development area and is
contributory to Line A. Point 502 has been determined at 7.8 cfs. Refer to
the Existing Conditions Exhibit. In addition to the the main washes that
impact the eastern edge of the site and continue through the site, there are
four concentrations of flow that originate onsite and discharge along the
western property line. Those too are analyzed. Points 602, 702, 802, and
902 have been determined at 5.8 cfs, 1.8 cfs, 5.7 cfs, and 8.0 cfs
respectively. Refer to the Existing Conditions Exhibit.

2.2. ONSITE

The site has been disturbed and graded in recent history (mostly for fire
mitigation). There are existing concentrations of storm runoff traversing
the site. There are defined jurisdictional watercourses along the
southwestern edge of the property that has historically conveyed storm
runoff along the back of the existing homes, and then across Morton Road.
There are a few minor non jurisdictional concentrations of flow at the base
of the hills that originate on site from the hillside. Using the proposed
development limits, this report analyzed the 1,3,6, and 24hr, 2,5,10, and
100 year runoff events (per the RCFCWCD method). Refer to the Onsite
Existing Conditions Exhibit

3. PROPOSED DRAINAGE PATTERNS
3.1.  OFFSITE

For the offsite, hillside runoff, the project is proposing three storm drain
collection points. Point 502 is along the northern edge, is 7.8 cfs, and will
be carried by a 24” pipe through the project, continuing westerly along the

5



existing flow path. The other two, points 403, and 304, are 26.7 cfs, and
90.6 cfs, respectively. 403 will be carried by a proposed 24” pipe and
connected to a proposed 36” pipe that carries the flow from point 304.
That proposed storm drain system also connects to the historic flow path.
Preliminary pipe capacity calculations are located in Appendix B. At time of
final design additional design including HGL will be required.

The project is adjacent to the proposed MDP Line B crossing, which is just
south of the projects entrance, but is offsite. The project has been
designed to route the hillside flows through the project via a proposed 36”
pipe, then outlet to the Line B system. The project proposes to build the
Line B Crossing. Two (2) 3’ x 6’ RCB culverts will be built under Morton
Road. From there flows will outlet within an existing channel that carries
the regional flows and mimicking the existing conditions just south of the
project.

3.2. ONSITE

The Gateway Heights project will provide developed roads, combination bio
retention and detention basins of sufficient size to accept, clean, mitigate
the increase, and route the runoff from the proposed site. Basins for
Gateway Heights have been designed to detain the difference in runoff
hydrograph volume between the "developed” condition and the "pre-
developed” condition using basin routing calculations. Runoff will be routed
to bio-retention basins throughout the project via storm drain inlets. The
water quality basins will drain via underdrains into a storm drain system and
eventually into the proposed Line B System. Outlet design to be provided
with final routing calculations to match existing conditions. It is anticipated
that existing conditions can be matched.

4. HYDROLOGIC CONDITIONS

The Synthetic Unit Hydrograph and Rational Methods have been employed
to determine peak runoff amounts and volumes. The Riverside County Flood
Control and Water Conservation District (RCFCD & WCD) Hydrology Manual
(reference 1) was used to develop the hydrological parameters for the 1, 3,
6, and 24 hr, 2, 5, 10, and 100 year storm events. Refer to appendix A for
detail.

4.1. OFFSITE

The offsite runoff potential has been analyzed with the Rational Method per
the Riverside County Flood Control and Water Conservation District (RCFCD
& WCD) Hydrology Manual (reference 1).

The Following Data is the result of the calculations;



' CONFLUENGE

4.2. ONSITE

In the existing condition, the proposed development envelope is varying
terrain with steeper areas. It is proposed to be developed into single family
cluster lots. The onsite runoff potential has been analyzed with the
Synthetic Unit Hydrograph Method per the Riverside County Flood Control
and Water Conservation District (RCFCD & WCD) Hydrology Manual
(reference 1).

The Following Data is used in the calculations;

Soils Group - C
Pre-development Runoff Index - 84 with 0% impervious
Post-development Runoff Index - 69 with 65% impervious

Rainfall Data - Winchester Slope = 0.52
2yr - 1hr = 0.466”

100yr - 1hr = 1.19”

2yr - 3hr = 0.799”

100yr - 3hr = 1.89”

2yr - 6hr = 1.09”

100yr - 6hr = 2.55”

2yr - 24hr = 1.93”

100yr - 24hr = 4.64”

Per RCFCWCD method, the results of the hydrograph analysis are in the
below tables.

basin routing is provided to show the proposed condition can be mitigated
to less than the existing condition. The following tables summarize that
volume calculations.



Moreno Valley 33 - Area A Pre-Development

Volume |G Peak [Volume {Q Peak (Volume iQ Peak {Volume

0.13 2.9 0.14 2.5 0.15 0.5 .12

0.20 4.1 0.23 3.6 0.24 1.0 .25

0.20 5.1 0.31 4.5 0.32 1.4 .37

100 year 16.2 0.51 83 0.75 7.9 0.94 3.1 1.35

Maoreno Vallay 32 - Area A Post-Development

(1 Peak {(Volume |G Peak |Volume |Q Peak [Volume 10 Peak [Volume
2 year 456 0.12 2.4 0.18 21 0.23 0.7 0.40
5 year 6.5 0.17 3.3 (.24 3.0 0.32 0.9 0.53
1C year 8.0 0.21 4.1 0.30 3.6 .38 1.1 0.63
160 year 131 0.37 6.8 0.55 6.1 (.69 23 1.17

Moreno Valley 33 - Area B Pre-Development

( Peak |Volume (QPeak ]Volume {QPeak (Volume Volume
2 year 82 0.18 41 0.20 3.5 0.21 0.7 0.18
5vyear 11.8 0.29 6.0 0.33 5.1 0.35 i4 0.37
10 year 14.5 0.38 7.4 0.45 6.3 0.47 2 0.54
100 year 24.4 0.74 12.9 108 1.2 1.37 4.5 1.96

Maoreno Valle

v 33 - Area B Post-Davelopment {Area B and C Pre-Development])

O Peak [Volume jQPeak JVolume |QPeak [Volume |G Peak |Volume
2 year 1i4 0.31 6.4 0.48 5.6 0.64 i8 1.09
5 year 16.2 0.45 29 0.66 7.9 0.86 2.4 1.44
10 year 19.9 0.56 0.9 0.80 9.6 1.04 3.1 1.73
100 year 32.7 1.01 182 1.5 16.2 1.89 6.2 3.18

As seen in the above calculations, Area A post development runoff is less
than the pre-development runoff. This is expected due to the reduced area
in the post development area. The balance of the area is routed into Area
B. Area B will still need to mitigate the developed condition of B, plus the
areas of A and C that are routed to the basin in the proposed condition, to
less than the existing runoff from Area B. While Basin A does not require
flood runoff mitigation it is still needed for water quality. Basin stage
storage discharge details are in the below tables;



Basin Stagg_-Storage-Outfali Chart "
Depth Vol Total  Qout
ift]  Arealsf}] Voliacft} facft] fcfs*
BasinB .. 0 8356 '

-1 8355 0058 0.058 0.7
2 8356 0058 0.115 0.7
3 9566  0.206 0.321 0.7
R 10831 0.234 0.555 0.7
5 12153  0.264 0.819 24.0
6 13532 0.265 1.084 24.0

0.5 ¢fs limited by 6" underdrain or Orafice to match 2yr 24hr

Basin Stage-Storage-Outfali Chart

Depth Vol Total  Qout
[ft}  Area {sf} Vol {acft} facft] fefs)™*

Basin A H 2355

1 2355 0.0i6 0.016 0.5
2 2355 0.016 0.032 0.5
3 3229 0.064 0.097 0.5
4 4223 0.086 0.182 0.5
5 5318 0.110 0.292 240

6 6422 0.111 0.402 24.0
0.7 cfs limited by 8" underdrain or Orafice to match 2yr 24hr

Basin B is preliminarily sized at 1.1 ac-ft, and Basin A is sized at a volume of
0.4 ac-ft. The following tables show the results of routing the post
development storms through the basins;

Moreno Valiey 33 - Area A Post-Development Routed

Volume {Q Peak (Volume Volume

0.5* 0.02
2.3 G.19

2 year
160 year
By arafice control or 6" underdrain slope

Moreno Valley 33 - Area B Post-Development Routed

Q1 Peak {Volume {QPeak iVolume Volume

0.7* .35
6.1 .63

*By orafice control or 68" underdrain siope



5. HYDRAULIC CONDITIONS
5.1. Existing Conditions

There are 8 primary washes that were analyzed for hydraulic conditions in

the existing condition. They are identified in the existing conditions maps

at concentration points 104, 304, 403, 502, 602, 702, 802, and 902. These

are mountain/foothill washes with steep slopes. The velocities are 15 ft/s,
12 ft/s, 8 ft/s, 11 ft/s, 7 ft/s, 5 ft/s, 6 ft/s, and 6 ft/s respectively.

5.2. Proposed Conditions

The proposed condition for this site will be to construct a network of public
roads within the site to convey storm runoff into the bioretention/water
quality basins. The two Bio-retention basins (Basins A and B) are planned in
the southwest corner of the site to clean and discharge the flood water.
Basin B is north of the main entrance, and Bains A is within the enlarged
median of the main entrance. These structures will be designed per
Riverside County LID - Bioretention standards in more detail at time of final
design. Refer to the Proposed Conditions Exhibit for a sample section. The
flows will be discharged offsite via underdrains and overflow grates
connected to stormdrain pipes and outlets designed aligned with existing
washes. The eastern offsite concentrations identified in section 4.1 and 5.1
and on the existing conditions offsite exhibit, points 304, 403, and 502, will
be carried through the project by storm drain and discharged at or near
historic flow paths. They are preliminarily sized as shown on Figure 2, with
preliminary sizing in Appendix B. Point 503 will be diverted from its
existing flow path slightly north within the same wash. This is a small
diversion of flow. The discharge points at 602, 702, and 802 will be
eliminated and all onsite drainage within area B will be routed through
Basin B and outleted at point 902. This concentration of flow will require
adjacent property owner approval. All of these concentration points join in
the same stream within that owner’s site, and it is preferable to have them
controlled via one outlet and channel system. It is assumed the project will
be required to build its half width along the limited frontage of Morton Road
along with any required tapers. Control of drainage along the project’s
frontage is difficult. First, the project is well above grade from the road,
eliminating any possibility to route road runoff northeasterly into the
project. Second, there is a high point in Morton Road very near the project
entrance, and thus the very minor road runoff (0.3 acre area total, <1cfs)
will be routed northwesterly and southeasterly along the road as it is
currently carried. Analysis and Design of drainage control facilities for this
area will be provided at final design in conjunction with Morton Road design
plans. The runoff carried by Morton Road will be reduced by the
construction of the Project and the Line B System.
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5.3. Roads

Interior roads will consist of pavement thickness in conformance with the
Geotechnical Report, when available, and per County of Riverside
Standards. Roads will have 36 foot widths measured curb face to curb face
per County of Riverside Standards. Streets will be designed to pass the 10-
year storm water within the curb, with the 100-year flows contained within
the right-of-way. All interior roads will have cross slopes of two (2)
percent. With the high slopes due to the hillside on the proposed map, the
10 yr peak runoff calculated for the 2.08% minimum slope can carry 76 cfs
in the street. That exceeds the expected 100 year peak runoff for the
onsite flows (28cfs). At final design storm drain may be placed to keep the
intersections dry. Storm drain is also required for outlet from the bio-
retention basins. Minimum size for these lines is 24” per City of Moreno
Valley Standards, all lines are to be 24” unless otherwise noted. At time of
final design, detailed storm drain calculations and sizing will be required. It
is not anticipated that any onsite storm drain will require RCFCD
maintenance, and thus will be reviewed by Moreno Valley.

Morton Road will be widened along the project entrance. Additionally, Line
B will be constructed under Morton Road per the MDP just south of the
project. This addition of Line B will remove a significant amount of existing
runoff that enters Morton Road from the hillside (334 cfs). That existing
runoff that floods Morton Road and Jennings Court intersection will be
routed by Line B to the west side of Morton and discharged to an existing
natural channel.

6. WATER QUALITY

All of the onsite water quality runoff volume is proposed to be collected
within the proposed drainage system and treatment will be handled via
combination bio-retention and flood storage basins at the southwestern
edge. Detailed design of the basins, outlet structures, and any filter media
will be prepared at final design but must treat the volume indicated in the
Project Preliminary WQMP. Preliminary sizing and design for the basins is
contained in Appendix C and as shown on the Proposed Conditions Exhibit
Basin Detial. Final design of the basins, complete with landscaping and pipe
plans will be provided with final construction plans and landscape plans.

7. MAINTENANCE

It is proposed that all of the onsite features including internal project open
space, basins, and storm drainpipes will be maintained by the property
owner association.

Determination of the Line B facility’s maintenance responsibility will be
determined during the final design process.
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Figure 1

Existing Condition Exhibit
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Soil Map—Western Riverside Area, California
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Soil Map—Western Riverside Area, California

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

ChF2 Cieneba sandy loam, 15 to 50 4.2 2.0%
percent slopes, eroded

CkF2 Cieneba rocky sandy loam, 15 4.3 2.1%
to 50 percent slopes, eroded

FkD2 Fallbrook fine sandy loam, 0.0 0.0%
shallow, 8 to 15 percent
slopes, eroded

MmD2 Monserate sandy loam, 8 to 15 9.7 4.6%
percent slopes, eroded

RtF Rockland 189.4 91.2%

Totals for Area of Interest 207.6 100.0%

UsbA  Natural Resources Web Soil Survey 1/29/2021
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Map Unit Description: Rockland---Western Riverside Area, California

Western Riverside Area, California

RtF—Rockland

Map Unit Setting
National map unit symbol: hcyn
Elevation: 650 to 4,000 feet
Mean annual precipitation: 8 to 15 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 110 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Rockland: 100 percent

Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Rockland

Setting
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum derived from mixed sources

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Data Source Information

Soil Survey Area: Western Riverside Area, California
Survey Area Data: Version 13, May 27, 2020

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

1/29/2021
Page 1 of 1
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Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2
Location name: Moreno Valley, California, USA*
Latitude: 33.9583°, Longitude: -117.2954°

Elevation: 1628.79 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

PFE_tabular | PE_graphical | Maps_&_aerials

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 0.092 0.121 0.160 0.192 0.237 0.272 0.309 0.348 0.402 0.446
MmNl 0.077-0.112){[(0.101-0.147)||(0.133-0.194)||(0.158-0.235)|(0.188-0.300)||(0.212-0.353) |(0.234-0.411)||(0.257-0.477) |(0.284-0.576)||(0.304-0.661)
10-mi 0.133 0.174 0.229 0.275 0.339 0.390 0.443 0.499 0.577 0.640
“MiN 116 111-0.161)|[(0.145-0.211)|(0.190-0.278) |(0.227-0.337)||(0.270-0.430) ||(0.304-0.5086)||(0.336-0.589) ||(0.368-0.683)||(0.407-0.825) |(0.436-0.948)
15-mi 0.160 0.210 0.277 0.332 0.410 0.472 0.535 0.603 0.698 0.774
-min (0.134-0.194)|((0.175-0.255)|((0.230-0.336)||(0.274-0.408)|/(0.326-0.521)||(0.367-0.612)|((0.406-0.713)|(0.445-0.826) ||(0.493-0.998)|| (0.527-1.15)
30-mi 0.244 0.320 0.422 0.506 0.625 0.718 0.816 0.918 1.06 1.18
-min (0.204-0.296)/(0.267-0.388)/|(0.350-0.512)/{(0.417-0.621)|((0.497-0.793)|((0.559-0.932)|| (0.619-1.09) || (0.677-1.26) || (0.750-1.52) || (0.803-1.75)
60-mi 0.356 0.466 0.615 0.738 0.911 1.05 1.19 1.34 1.55 1.72
“Min 14 .297-0.431)|[(0.389-0.565)||(0.511-0.747)||(0.608-0.905) || (0.725-1.16) || (0.815-1.36) || (0.903-1.58) || (0.987-1.83) || (1.09-2.22) || (1.17-2.55)
2h 0.510 0.657 0.852 1.01 1.24 1.41 1.59 1.77 2.03 2.23
-hr (0.426-0.618)||(0.548-0.797)|[ (0.708-1.04) || (0.835-1.24) || (0.983-1.57) || (1.10-1.83) || (1.20-2.11) || (1.31-2.43) || (1.43-2.90) || (1.52-3.31)
3-h 0.624 0.799 1.03 1.22 1.48 1.68 1.89 2.11 2.40 2.64
M 10.520-0.755)||(0.666-0.968) | (0.856-1.25) || (1.00-1.50) || (1.18-1.88) || (1.31-2.18) || (1.44-2.52) || (1.55-2.89) || (1.70-3.44) || (1.80-3.91)
6-h 0.856 1.09 1.40 1.66 2.01 2.27 2.55 2.83 3.21 3.51
1 0.714-1.04) || 0.911-1.33) || (1.17-1.71) || (1.37-2.03) || (1.60-2.55) || (1.77-2.95) || (1.93-3.39) || (2.09-3.87) || (2.27-4.59) || (2.39-5.20)
12-h 1.13 1.45 1.87 2.21 2.67 3.03 3.39 3.77 4.27 4.67
-hr (0.939-1.36) || (1.21-1.75) || (1.55-2.27) || (1.82-2.71) || (2.13-3.39) || (2.36-3.93) || (2.57-4.51) || (2.78-5.16) || (3.02-6.11) || (3.18-6.92)
24-h 1.49 1.93 2.52 2.99 3.64 4.14 4.64 5.17 5.88 6.43
N (32171 || (1.71-2.23) || @.22-2.91) || (2.62-3.49) || (3.08-4.39) || (3.43-5.09) || (3.76-5.85) || (4.07-6.69) || (4.45-7.92) || (4.70-8.96)
2.d 1.79 2.36 3.12 3.73 4.57 5.22 5.89 6.57 7.50 8.23
“day || (1.58-2.06) || (2.09-2.72) || (2.75-3.61) || (3.26-4.35) || (3.87-5.51) || (4.33-6.43) || (4.77-7.42) || (5.18-8.51) || (5.68-10.1) || (6.02-11.5)
3-d 1.91 2.56 3.42 4.13 5.09 5.84 6.61 7.40 8.48 9.32
-day (1.69-2.21) || (2.27-2.96) || (3.02-3.96) || (3.61-4.82) || (4.31-6.14) || (4.85-7.18) || (5.35-8.32) || (5.83-9.57) || (6.42-11.4) || (6.83-13.0)
4-d 2.07 2.80 3.77 4.56 5.65 6.50 7.37 8.27 9.51 10.5
day || (1.83-2.39) || (2.48-3.23) || (3.32-4.36) || (3.99-5.32) || (4.79-6.81) || (5.39-7.99) || (5.97-9.28) || (6.52-10.7) || (7.20-12.8) || (7.67-14.6)
7-d 2.38 3.26 4.43 5.39 6.72 7.76 8.82 9.93 11.5 12.6
-day (2.10-2.74) || (2.88-3.76) || (3.90-5.13) || (4.72-6.29) || (5.69-8.10) || (6.44-9.54) || (7.15-11.1) || (7.83-12.9) || (8.67-15.4) || (9.26-17.6)
10-d 2.57 3.55 4.85 5.93 7.42 8.58 9.78 11.0 12.8 141
day || 2.27-2.96) || (3.14-4.10) || (4.28-5.62) || (5.19-6.92) || (6.28-8.94) || (7.12-10.6) || (7.93-12.3) || (8.70-14.3) || (9.66-17.2) || (10.3-19.7)
20-d 3.10 4.34 5.99 7.36 9.28 10.8 12.3 14.0 16.3 18.1
-day || (2.75-3.58) || (3.83-5.01) || (5.28-6.93) || (6.44-8.59) || (7.86-11.2) || (8.95-13.3) || (10.0-15.6) || (11.0-18.1) || (12.3-21.9) || (13.2-25.2)
30-d 3.70 517 715 8.81 1.1 13.0 14.9 16.9 19.7 22.0
-day (3.28-4.27) || (4.57-5.97) || (6.30-8.28) || (7.70-10.3) || (9.42-13.4) || (10.8-15.9) || (12.1-18.7) || (13.3-21.9) || (14.9-26.6) || (16.1-30.7)
45-d 4.43 6.14 8.46 10.4 13.2 15.4 17.7 20.1 23.6 26.3
~day || (3.92-5.10) || (5.42-7.08) || (7.46-9.79) || (9.11-12.1) || (11.1-15.9) || (12.7-18.9) || (14.3-22.2) || (15.9-26.0) || (17.8-31.7) || (19.3-36.7)
60-d 5.18 7.10 9.72 1.9 15.1 17.6 20.2 23.0 27.0 30.3
“0ay || (4.58-5.97) || (6.28-8.20) || (8.57-11.3) || (10.4-13.9) || (12.8-18.2) || (14.6-21.6) || (16.4-25.5) || (18.2-29.8) || (20.5-36.4) || (22.1-42.2)
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.

Back to Top

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmli?lat=33.9583&lon=-117.2954&data=depth&units=english&series=pds
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Back to Top

Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmli?lat=33.9583&lon=-117.2954&data=depth&units=english&series=pds
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Large scale aerial

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmli?lat=33.9583&lon=-117.2954&data=depth&units=english&series=pds 3/4
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Back to Top

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

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmli?lat=33.9583&lon=-117.2954&data=depth&units=english&series=pds 4/4
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version

8.0
Rational Hydrology Study Date: 11/08/21

File:moval33.out

Gateway Heights

Offsite Drainage

Area A - 100yr Peak Runoff

iolalalalaiaiotaied Hydrology Study Control Information *****x*ixxx

English (in-Ib) Units used in input data file

Program License Serial Number 6232

Rational Method Hydrology Program based on

Riverside County Flood Control & Water Conservation District

1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)

For the [ Riverside-Foothill ] area used.

10 year storm 10 minute intensity = 2.140(In/Hr)

10 year storm 60 minute intensity = 0.800(In/Hr)

100 year storm 10 minute intensity = 3.210(In/Hr)

100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.5500

+++++++++++++++++ A
++++

Process from Point/Station 101.000 to Point/Station
102.000

**** INITIAL AREA EVALUATION ****

Initial area flow distance = 714.000(Ft.)

Top (of initial area) elevation = 2940.000(Ft.)
Bottom (of initial area) elevation = 2520.000(Ft.)
Difference in elevation = 420.000(Ft.)



Slope 0.58824 s(percent)= 58.82

TC = k(0-530)*[(1ength™"3)/(elevation change)]"0.2

Initial area time of concentration 8.163 min.

Rainfall intensity = 3.595(In/Hr) for a 100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.885

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 3) = 95.60

Pervious area fraction = 1.000; Impervious fraction = 0.000

Initial subarea runoff =
Total iInitial stream area
Pervious area fraction

22.584(CFS)
7.100(Ac.)

1.000

+++++++++++++H++++ A
++++

Process from Point/Station 102.000 to Point/Station
103.000

**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel
Depth of flow 0.587(Ft.), Average velocity =
Fxxxkkx Irregular Channel Data ik

Information entered for subchannel number 1 :

42 .273(CFS)
4.912(Ft/s)

Point number "X*" coordinate "Y*" coordinate
1 0.00 1.00
2 25.00 0.00
3 50.00 1.00
Manning®s "N" friction factor = 0.035
Sub-Channel flow = 42 _.273(CFS)
- - flow top width = 29.337(Ft.)

velocity= 4_912(Ft/s)
area 8.607(Sqg.Ft)
Froude number 1.598

Upstream point elevation
Downstream point elevation =
Flow length = 873.000(Ft.)
Travel time 2.96 min.
Time of concentration 11.13 min.
Depth of flow 0.587(Ft.)
Average velocity = 4.912(Ft/s)
Total irregular channel flow

2520.000(Ft.)
2460.000(Ft.)

42.273(CFS)

Irregular channel normal depth above invert elev. = 0.587(Ft.)
Average velocity of channel(s) = 4.912(Ft/s)

Adding area flow to channel

UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.882

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 3) = 95.60

Pervious area fraction = 1.000; Impervious fraction = 0.000



+4+++

Rainfall intensity = 3.032(In/Hr) for a 100.0 year storm

Subarea runoff = 39.314(CFS) for 14_700(Ac.)
Total runoff = 61.898(CFS) Total area = 21.800(Ac.)
Depth of flow = 0.677(Ft.), Average velocity = 5.403(Ft/s)

+++++++t b

Process from Point/Station 102.000 to Point/Station

103.000

+4+++

**** CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 21.800(Ac.)

Runoff from this stream = 61.898(CFS)

Time of concentration = 11.13 min.

Rainfall intensity = 3.032(In/Hr)

Program is now starting with Main Stream No. 2

+++++++t b

Process from Point/Station 201.000 to Point/Station

202.000

+4++

**** INITIAL AREA EVALUATION ****

Initial area flow distance = 915.000(Ft.)

Top (of initial area) elevation = 2910.000(Ft.)

Bottom (of initial area) elevation = 2680.000(Ft.)

Difference in elevation = 230.000(Ft.)

Slope = 0.25137 s(percent)= 25.14

TC = k(0.530)*[(length”~3)/(elevation change)]™0.2

Initial area time of concentration = 10.685 min.

Rainfall intensity = 3.100(In/Hr) for a 100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.883
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 1.000

RI index for soil(AMC 3) = 95.60

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 22 _706(CFS)

Total initial stream area = 8.300(Ac.)

Pervious area fraction = 1.000

0.000
0.000

e e o o

Process from Point/Station 202.000 to Point/Station

203.000

**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 36.349(CFS)
Depth of flow = 0.412(Ft.), Average velocity = 8.585(Ft/s)
FxxExx*x Irregular Channel Data **xkkkx



++++

Information entered for subchannel number 1 :

Point number "X" coordinate "Y*" coordinate
1 0.00 1.00
2 25.00 0.00
3 50.00 1.00
Manning®s "N* friction factor = 0.035
Sub-Channel flow = 36.350(CFS)
" " flow top width = 20.577(Ft.)
" " velocity= 8.585(Ft/s)
" " area = 4.234(Sq.Ft)
" " Froude number = 3.335

Upstream point elevation = 2680.000(Ft.)

Downstream point elevation = 2460.000(Ft.)

Flow length = 653.000(Ft.)

Travel time = 1.27 min.

Time of concentration = 11.95 min.

Depth of flow = 0.412(Ft.)

Average velocity = 8.585(Ft/s)

Total irregular channel flow = 36.349(CFS)

Irregular channel normal depth above invert elev. = 0.412(Ft.)
Average velocity of channel(s) = 8.585(Ft/s)

Adding area flow to channel

UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.881
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 3) = 95.60

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.914(In/Hr) for a 100.0 year storm
Subarea runoff = 27.230(CFS) for 10.600(Ac.)

Total runoff = 49_.936(CFS) Total area = 18.900(Ac.)
Depth of flow = 0.464(Ft.), Average velocity = 9.294(Ft/s)

0.000
0.000

L L e o S S S O S S o

Process from Point/Station 202.000 to Point/Station

203.000

**** CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 18.900(Ac.)

Runoff from this stream = 49 _936(CFS)

Time of concentration = 11.95 min.

Rainfall intensity = 2.914(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)

1 61.898 11.13 3.032

2 49.936 11.95 2.914



Largest stream flow has longer or shorter time of concentration

Qp = 61.898 + sum of

Qa Th/Ta

49.936 * 0.931 = 46.478
Qp = 108.376

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

61.898 49.936
Area of streams before confluence:
21.800 18.900

Results of confluence:

Total flow rate = 108.376(CFS)

Time of concentration = 11.125 min.

Effective stream area after confluence = 40.700(Ac.)

o T B
++++

Process from Point/Station 103.000 to Point/Station
104.000

**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 158.384(CFS)
Depth of flow = 0.910(Ft.), Average velocity = 15.287(Ft/s)
*x*xxx*x Irregular Channel Data ******x*xxx

Information entered for subchannel number 1 :

Point number "X" coordinate "Y*" coordinate
1 0.00 2.00
2 25.00 0.00
3 50.00 2.00
Manning®s "N* friction factor = 0.035
Sub-Channel flow = 158.384(CFS)
- - flow top width = 22_761(Ft.)
" " velocity= 15.287(Ft/s)
- - area = 10.361(Sqg-Ft)
" " Froude number = 3.993

Upstream point elevation = 2460.000(Ft.)
Downstream point elevation = 1680.000(Ft.)
Flow length = 2098.000(Ft.)

Travel time = 2.29 min.

Time of concentration = 13.41 min.

Depth of flow = 0.910(Ft.)

Average velocity = 15.287(Ft/s)

Total irregular channel flow = 158.384(CFS)

0.910(Ft.)

Irregular channel normal depth above invert elev.
Average velocity of channel(s) = 15.287(Ft/s)
Adding area flow to channel

UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.880

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



++++

RI index for soil(AMC 3) = 95.60
Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.735(In/Hr) for a 100.0 year storm
Subarea runoff = 99.928(CFS) for 41.500(Ac.)

Total runoff = 208.305(CFS) Total area
Depth of flow = 1.009(Ft.), Average velocity

82.200(Ac.)
16.370(Ft/s)

L L

Process from Point/Station 104.000 to Point/Station

105.000

**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation 1680.000(Ft.)

End of natural channel elevation 1584 .000(Ft.)

Length of natural channel = 1205.000(Ft.)

Estimated mean flow rate at midpoint of channel = 211.867(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”".352)(slope™0.5)
Velocity using mean channel flow = 16.85(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.0797
Corrected/adjusted channel slope = 0.0797
Travel time = 1.19 min. TC = 14.60 min.

Adding area flow to channel
UNDEVELOPED (fair cover) subarea
Runoff Coefficient = 0.854
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3) = 90.40
Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.610(In/Hr) for a 100.0 year storm
Subarea runoff = 6.266(CFS) for 2.812(Ac.)

Total runoff = 214.571(CFS) Total area = 85.012(Ac.)
End of computations, total study area = 85.01 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.

0.000
0.000

Area averaged pervious area fraction(Ap) = 1.000
Area averaged Rl index number = 88.7



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version

8.0
Rational Hydrology Study Date: 11/08/21

File:moval332.out

Gateway Heights

Offsite Drainage

Area C - 100yr Peak Runoff

iolalalalaiaiotaied Hydrology Study Control Information *****x*ixxx

English (in-Ib) Units used in input data file

Program License Serial Number 6232

Rational Method Hydrology Program based on

Riverside County Flood Control & Water Conservation District

1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)

For the [ Riverside-Foothill ] area used.

10 year storm 10 minute intensity = 2.140(In/Hr)

10 year storm 60 minute intensity = 0.800(In/Hr)

100 year storm 10 minute intensity = 3.210(In/Hr)

100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.5500

+++++++++++++++++ A
++++

Process from Point/Station 301.000 to Point/Station
302.000

**** INITIAL AREA EVALUATION ****

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 2980.000(Ft.)
Bottom (of initial area) elevation = 2680.000(Ft.)
Difference in elevation = 300.000(Ft.)



Slope 0.30000 s(percent)= 30.00

TC = k(0-530)*[(1ength™"3)/(elevation change)]"0.2

Initial area time of concentration 10.687 min.

Rainfall intensity = 3.100(In/Hr) for a 100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.883

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 3) = 95.60

Pervious area fraction = 1.000; Impervious fraction = 0.000

Initial subarea runoff =
Total iInitial stream area
Pervious area fraction

25.439(CFS)
9.300(Ac.)

1.000

+++++++++++++H++++ A
++++

Process from Point/Station 302.000 to Point/Station
303.000

**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel
Depth of flow 0.429(Ft.), Average velocity =
Fxxxkkx Irregular Channel Data ik

Information entered for subchannel number 1 :

43.224(CFS)
9.408(Ft/s)

Point number "X*" coordinate "Y*" coordinate
1 0.00 1.00
2 25.00 0.00
3 50.00 1.00
Manning®s "N" friction factor = 0.035
Sub-Channel flow = 43.224(CFS)
" " flow top width = 21.435(Ft.)

velocity= 9.408(Ft/s)
area 4_.595(Sq.Ft)
Froude number 3.581

Upstream point elevation
Downstream point elevation =
Flow length = 1044.000(Ft.)
Travel time 1.85 min.
Time of concentration 12.54 min.
Depth of flow 0.429(Ft.)
Average velocity = 9.408(Ft/s)
Total irregular channel flow

2680.000(Ft.)
2280.000(Ft.)

43.224(CFS)

Irregular channel normal depth above invert elev. = 0.429(Ft.)
Average velocity of channel(s) = 9.408(Ft/s)

Adding area flow to channel

UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.881

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 3) = 95.60

Pervious area fraction = 1.000; Impervious fraction = 0.000



Rainfall intensity =
Subarea runoff =

Total runoff =
Depth of flow

60.954(CFS)

2.839(In/Hr) for a
35.515(CFS) for

0.488(Ft.), Average velocity =

100.0 year storm
14.200(Ac.)
area

Total 23.500(Ac.)

10.252(Ft/s)

+++++++t b

++++
Process from Point/Station
304 .000

303.000 to Point/Station

**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel
0.511(Ft.), Average velocity =

Depth of flow
*x*x*xx* Irregular Channel

75.784(CFS)
11.595(Ft/s)

Information entered for subchannel number 1 :

Point number "X" coordinate "Y" coordinate
1 0.00 1.00
2 25.00 0.00
3 50.00 1.00
Manning®s "N* friction factor = 0.035
Sub-Channel flow = 75.784(CFS)
" " flow top width = 25.566(Ft.)
" " velocity= 11.595(Ft/s)
" " area = 6.536(Sqg.Ft)

Froude number

Upstream point elevation
Downstream point elevation =
Flow length = 1304.000(Ft.)

Travel time = 1.87 min.
Time of concentration = 14.41
Depth of flow = 0.511(Ft.)

Average velocity =
Total irregular channel flow =

11.595(Ft/s)

4.041

2280.000(Ft.)
1680.000(Ft.)

min.

75.784(CFS)

Irregular channel normal depth above invert elev. = 0.511(Ft.)
Average velocity of channel(s) = 11.595(Ft/s)

Adding area flow to channel

UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.879

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 3) = 95.60

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.630(In/Hr) for a 100.0 year storm
Subarea runoff = 29.602(CFS) for 12_800(Ac.)

Total runoff = 90.556(CFS) Total area 36.300(Ac.)

Depth of flow

0.547(Ft.), Average velocity

12.123(Ft/s)

L e S O o

++++
Process from Point/Station
305.000

304.000 to Point/Station

**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****



++++

Top of natural channel elevation 1680.000(Ft.)

End of natural channel elevation 1620.000(Ft.)

Length of natural channel = 518.000(Ft.)

Estimated mean flow rate at midpoint of channel = 92.427(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope™0.5)
Velocity using mean channel flow = 15.78(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.1158
Corrected/adjusted channel slope = 0.1158
Travel time = 0.55 min. TC = 14.96 min.

Adding area flow to channel
UNDEVELOPED (fair cover) subarea
Runoff Coefficient = 0.853

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 90.40

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.576(In/Hr) for a 100.0 year storm
Subarea runoff = 3.297(CFS) for 1.500(Ac.)

Total runoff = 93.853(CFS) Total area = 37.800(Ac.)

+++++++++H b

Process from Point/Station 305.000 to Point/Station

306.000

**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation 1620.000(Ft.)

End of natural channel elevation 1600.000(Ft.)

Length of natural channel =  313.000(Ft.)

Estimated mean flow rate at midpoint of channel = 95.467(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope™0.5)
Velocity using mean channel flow = 11.83(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0639
Corrected/adjusted channel slope = 0.0639
Travel time = 0.44 min. TC = 15.40 min.

Adding area flow to channel
UNDEVELOPED (fair cover) subarea
Runoff Coefficient = 0.852



0.000
0.000

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

Decimal fraction soil group D 0.000

RI index for soil(AMC 3) = 90.40

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.535(In/Hr) for a 100.0 year storm
Subarea runoff = 2.810(CFS) for 1.300(Ac.)

Total runoff = 96.662(CFS) Total area = 39.100(Ac.)
End of computations, total study area = 39.10 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged Rl index number = 88.3



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version

8.0
Rational Hydrology Study Date: 11/08/21

File:moval333.out

Gateway Heights

Offsite Drainage

Area D - 100yr Peak Runoff

iolalalalaiaiotaied Hydrology Study Control Information *****x*ixxx

English (in-Ib) Units used in input data file

Program License Serial Number 6232

Rational Method Hydrology Program based on

Riverside County Flood Control & Water Conservation District

1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)

For the [ Riverside-Foothill ] area used.

10 year storm 10 minute intensity = 2.140(In/Hr)

10 year storm 60 minute intensity = 0.800(In/Hr)

100 year storm 10 minute intensity = 3.210(In/Hr)

100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.5500

+++++++++++++++++ A
++++

Process from Point/Station 401.000 to Point/Station
402.000

**** INITIAL AREA EVALUATION ****

Initial area flow distance = 760.000(Ft.)

Top (of initial area) elevation = 2340.000(Ft.)
Bottom (of initial area) elevation = 1930.000(Ft.)
Difference in elevation = 410.000(Ft.)



Slope 0.53947 s(percent)= 53.95

TC = k(0-530)*[(1ength™"3)/(elevation change)]"0.2

Initial area time of concentration 8.515 min.

Rainfall intensity = 3.512(In/Hr) for a 100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.885

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 3) = 95.60

Pervious area fraction = 1.000; Impervious fraction = 0.000

Initial subarea runoff = 6.027(CFS)
Total initial stream area = 1.940(Ac.)
Pervious area fraction = 1.000

+++++++++++++H++++ A
++++

Process from Point/Station 402.000 to Point/Station
403.000

**** JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel
Depth of flow 0.297(Ft.), Average velocity =
Fxxxkkx Irregular Channel Data ik

Information entered for subchannel number 1 :

16.393(CFS)
7.453(Ft/s)

Point number "X® coordinate "Y" coordinate
1 0.00 1.00
2 25.00 0.00
3 50.00 1.00
Manning®s "N" friction factor = 0.035

Sub-Channel flow 16.393(CFS)
" " flow top width = 14 _830(Ft.)
velocity= 7.453(Ft/s)
area 2.199(Sqg.Ft)
Froude number 3.411

Upstream point elevation
Downstream point elevation =
Flow length = 687.000(Ft.)
Travel time 1.54 min.
Time of concentration 10.05 min.
Depth of flow 0.297(Ft.)
Average velocity = 7.453(Ft/s)
Total irregular channel flow

1930.000(Ft.)
1660.000(Ft.)

16.393(CFS)

Irregular channel normal depth above invert elev. = 0.297(Ft.)
Average velocity of channel(s) = 7.453(Ft/s)

Adding area flow to channel

UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.883

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 3) = 95.60

Pervious area fraction = 1.000; Impervious fraction = 0.000



Rainfall intensity = 3.206(In/Hr) for a 100.0 year storm

Subarea runoff = 20.666(CFS) for 7.300(Ac.)
Total runoff = 26.693(CFS) Total area = 9.240(Ac.)
Depth of flow = 0.356(Ft.), Average velocity = 8.420(Ft/s)

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

Process from Point/Station 403.000 to Point/Station
305.000

***x* NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation 1660.000(Ft.)

End of natural channel elevation 1620.000(Ft.)

Length of natural channel = 402.000(Ft.)

Estimated mean flow rate at midpoint of channel = 29.582(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope™0.5)
Velocity using mean channel flow = 10.52(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0995
Corrected/adjusted channel slope = 0.0995
Travel time = 0.64 min. TC = 10.69 min.

Adding area flow to channel
UNDEVELOPED (fair cover) subarea
Runoff Coefficient = 0.861
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 1.000
Decimal fraction soil group D 0.000
R1 index for soil(AMC 3) = 90.40
Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.099(In/Hr) for a 100.0 year storm
Subarea runoff = 5.335(CFS) for 2.000(Ac.)

Total runoff = 32.028(CFS) Total area = 11.240(Ac.)
End of computations, total study area = 11.24 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.

0.000
0.000

Area averaged pervious area fraction(Ap) = 1.000
Area averaged Rl index number = 87.2



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version

8.0
Rational Hydrology Study Date: 11/08/21

File:moval334.out

Gateway Heights

Offsite Drainage

Area E - 100yr Runoff

olalaialaiaiataial Hydrology Study Control Information *****x*ixxx

English (in-Ib) Units used in input data file

Program License Serial Number 6232

Rational Method Hydrology Program based on

Riverside County Flood Control & Water Conservation District

1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)

For the [ Riverside-Foothill ] area used.

10 year storm 10 minute intensity = 2.140(In/Hr)

10 year storm 60 minute intensity = 0.800(In/Hr)

100 year storm 10 minute intensity = 3.210(In/Hr)

100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.5500

+++++++++++++++++ A
++++

Process from Point/Station 501.000 to Point/Station
502.000

**** INITIAL AREA EVALUATION ****

Initial area flow distance = 882.000(Ft.)

Top (of initial area) elevation = 2160.000(Ft.)
Bottom (of initial area) elevation = 1680.000(Ft.)
Difference in elevation = 480.000(Ft.)



Slope = 0.54422 s(percent)= 54.42

TC = k(0-530)*[(1ength™"3)/(elevation change)]"0.2

Initial area time of concentration = 9.022 min.

Rainfall intensity = 3.402(In/Hr) for a 100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.884

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 3) = 95.60

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 7.820(CFS)

Total initial stream area = 2.600(Ac.)

Pervious area fraction = 1.000

+++++++++++++H++++ A
++++

Process from Point/Station 502.000 to Point/Station
503.000

**x% NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1680.000(Ft.)

End of natural channel elevation = 1631.000(Ft.)

Length of natural channel = 377.000(Ft.)

Estimated mean flow rate at midpoint of channel = 11.730(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slopen0.5)
Velocity using mean channel flow = 9.38(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.1300
Corrected/adjusted channel slope = 0.1300
Travel time = 0.67 min. TC = 9.69 min.

Adding area flow to channel
UNDEVELOPED (fair cover) subarea
Runoff Coefficient = 0.863
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 1.000
Decimal fraction soil group D 0.000
RI index for soil(AMC 3) = 90.40
Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.271(In/Hr) for a 100.0 year storm
Subarea runoff = 7.336(CFS) for 2.600(Ac.)

Total runoff = 15.156(CFS) Total area = 5.200(Ac.)
End of computations, total study area = 5.20 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.

0.000
0.000

Area averaged pervious area fraction(Ap) = 1.000
Area averaged Rl index number = 84.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version

8.0
Rational Hydrology Study Date: 03/29/22

File:moval33rev.out

Gateway Heights

Existing Conditions

Area F - 100 yr

iolalalalaiaiotaied Hydrology Study Control Information *****x*ixxx

English (in-Ib) Units used in input data file

Program License Serial Number 6232

Rational Method Hydrology Program based on

Riverside County Flood Control & Water Conservation District

1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)

For the [ Riverside-Foothill ] area used.

10 year storm 10 minute intensity = 2.140(In/Hr)

10 year storm 60 minute intensity = 0.800(In/Hr)

100 year storm 10 minute intensity = 3.210(In/Hr)

100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.5500

+++++++++++++++++ A
++++

Process from Point/Station 601.000 to Point/Station
602.000

**** INITIAL AREA EVALUATION ****

Initial area flow distance = 778.000(Ft.)

Top (of initial area) elevation = 1725.000(Ft.)
Bottom (of initial area) elevation = 1617.000(Ft.)
Difference in elevation = 108.000(Ft.)



Slope = 0.13882 s(percent)= 13.88

TC = k(0-530)*[(1ength™"3)/(elevation change)]"0.2

Initial area time of concentration = 11.277 min.

Rainfall intensity = 3.009(In/Hr) for a 100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.877

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 94.40

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 5.806(CFS)

Total initial stream area = 2.200(Ac.)

Pervious area fraction = 1.000

End of computations, total study area = 2.20 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged Rl index number = 86.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version

8.0
Rational Hydrology Study Date: 03/29/22

File:moval33rev.out

Gateway Heights

Existing Conditions

Area G - 100 yr

iolalalalaiaiotaied Hydrology Study Control Information *****x*ixxx

English (in-Ib) Units used in input data file

Program License Serial Number 6232

Rational Method Hydrology Program based on

Riverside County Flood Control & Water Conservation District

1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)

For the [ Riverside-Foothill ] area used.

10 year storm 10 minute intensity = 2.140(In/Hr)

10 year storm 60 minute intensity = 0.800(In/Hr)

100 year storm 10 minute intensity = 3.210(In/Hr)

100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.5500

+++++++++++++++++ A
++++

Process from Point/Station 701.000 to Point/Station
702.000

**** INITIAL AREA EVALUATION ****

Initial area flow distance = 388.000(Ft.)

Top (of initial area) elevation = 1646.000(Ft.)
Bottom (of initial area) elevation = 1600.000(Ft.)
Difference in elevation = 46.000(Ft.)



Slope = 0.11856 s(percent)= 11.86

TC = k(0-530)*[(1ength™"3)/(elevation change)]"0.2

Initial area time of concentration = 8.811 min.

Rainfall intensity = 3.447(In/Hr) for a 100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.880

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 94.40

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 1.819(CFS)

Total initial stream area = 0.600(Ac.)

Pervious area fraction = 1.000

End of computations, total study area = 0.60 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged Rl index number = 86.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version

8.0
Rational Hydrology Study Date: 03/29/22

File:moval33rev.out

Gateway Heights

Existing Conditions

Area H - 100 yr

iolalalalaiaiotaied Hydrology Study Control Information *****x*ixxx

English (in-Ib) Units used in input data file

Program License Serial Number 6232

Rational Method Hydrology Program based on

Riverside County Flood Control & Water Conservation District

1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)

For the [ Riverside-Foothill ] area used.

10 year storm 10 minute intensity = 2.140(In/Hr)

10 year storm 60 minute intensity = 0.800(In/Hr)

100 year storm 10 minute intensity = 3.210(In/Hr)

100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.5500

+++++++++++++++++ A
++++

Process from Point/Station 801.000 to Point/Station
802.000

**** INITIAL AREA EVALUATION ****

Initial area flow distance = 589.000(Ft.)

Top (of initial area) elevation = 1678.000(Ft.)
Bottom (of initial area) elevation = 1587.000(Ft.)
Difference in elevation = 91.000(Ft.)



Slope = 0.15450 s(percent)= 15.45

TC = k(0-530)*[(1ength™"3)/(elevation change)]"0.2

Initial area time of concentration = 9.875 min.

Rainfall intensity = 3.237(In/Hr) for a 100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.879

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 94.40

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 5.688(CFS)

Total initial stream area = 2.000(Ac.)

Pervious area fraction = 1.000

End of computations, total study area = 2.00 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged Rl index number = 86.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version

8.0
Rational Hydrology Study Date: 03/29/22

File:moval33rev.out

Gateway Heights

Existing Conditions

Area I - 100 yr

iolalalalaiaiotaied Hydrology Study Control Information *****x*ixxx

English (in-Ib) Units used in input data file

Program License Serial Number 6232

Rational Method Hydrology Program based on

Riverside County Flood Control & Water Conservation District

1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)

For the [ Riverside-Foothill ] area used.

10 year storm 10 minute intensity = 2.140(In/Hr)

10 year storm 60 minute intensity = 0.800(In/Hr)

100 year storm 10 minute intensity = 3.210(In/Hr)

100 year storm 60 minute intensity = 1.200(In/Hr)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.5500

+++++++++++++++++ A
++++

Process from Point/Station 901.000 to Point/Station
902.000

**** INITIAL AREA EVALUATION ****

Initial area flow distance = 821.000(Ft.)

Top (of initial area) elevation = 1664.000(Ft.)
Bottom (of initial area) elevation = 1586.000(Ft.)
Difference in elevation = 78.000(Ft.)



Slope = 0.09501 s(percent)= 9.50

TC = k(0-530)*[(1ength™"3)/(elevation change)]"0.2

Initial area time of concentration = 12.430 min.

Rainfall intensity = 2.852(In/Hr) for a 100.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.876

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 94.40

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 7.993(CFS)

Total initial stream area = 3.200(Ac.)

Pervious area fraction = 1.000

End of computations, total study area = 3.20 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged Rl index number = 86.0
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Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33preal2.out

L
ettt

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg. Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 1 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 0.47 2.58

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 1.19 6.58

STORM EVENT (YEAR) = 2.00
Area Averaged 2-Year Rainfall = 0.466(In)
Area Averaged 100-Year Rainfall = 1.190(In)

Point rain (area averaged) = 0.466(In)
Areal adjustment factor = 99.99 %
Adjusted average point rain = 0.466(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000
0.198

Sum (F) =

0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum



calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective

Rain value

Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 3.30 0.185 ( 0.198) 0.166 0.018
2 0.17 4.20 0.235 0.198 ( 0.211) 0.036
3 0.25 4.40 0.246 0.198 ( 0.221) 0.048
4 0.33 4.80 0.268 0.198 ( 0.242) 0.070
5 0.42 5.20 0.291 0.198 ( 0.262) 0.092
6 0.50 6.20 0.347 0.198 ( 0.312) 0.148
7 0.58 6.80 0.380 0.198 ( 0.342) 0.182
8 0.67 8.80 0.492 0.198 ( 0.443) 0.294
9 0.75 13.90 0.777 0.198 ( 0.700) 0.579
10 0.83 31.40 1.756 0.198 ( 1.580) 1.557
11 0.92 7.20 0.403 0.198 ( 0.362) 0.204
12 1.00 3.80 0.212 ( 0.198) 0.191 0.021
(Loss Rate Not Used)
Sum = 100.0 Sum = 3.3
Flood volume = Effective rainfall 0.27(In)
times area 5.5(Ac)/L(In)/(Ft.)] = 0.1(Ac.Ft)
Total soil loss = 0.20(In)
Total soil loss = 0.090(Ac.Fbt)
Total rainfall = 0.47(In)
Flood volume = 5437.4 Cubic Feet
Total soil loss = 3916.6 Cubic Feet
Peak flow rate of this hydrograph = 5.429(CFS)
L L L T S S S o
++
1-HOUR STORM
Runo*fH*F Hydrograph

Hydrograph in 5

Minute intervals ((CFS))

Time(h+m) Volume Ac.Ft Q(CFS) O
10.0

0+ 5 0.0002 0.03 0Q
I 0+10 0.0011 0.12 Q

! 0+15 0.0025 0.21 Q

I 0+20 0.0045 0.29 10

! 0+25 0.0074 0.41 |QV

I 0+30 0.0115 0.60 | QV

I 0+35 0.0173 0.84 | QV



0+40 0.0254 1.18 | Q V] | |

0+45 0.0396 2.07 | Q1 VvV | |
I 0+50 0.0725 4.78 | | Q] Vv |
I 0+55 0.1099 5.43 | | 10 | Vv
! 1+ 0 0.1215 1.67 | Q 1 | |
I 1+ 5 0.1241 0.39 |Q | | |
Yl 1+10 0.1248 0.09 Q | | |
Yl 1+15 0.1248 0.01 Q | | |
Yl 1+20 0.1248 0.00 Q | | |



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33preal5.out

L
ettt

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg. Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 1 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 0.47 2.58

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 1.19 6.58

STORM EVENT (YEAR) = 5.00
Area Averaged 2-Year Rainfall = 0.466(In)
Area Averaged 100-Year Rainfall = 1.190(In)

Point rain (area averaged) = 0.636(In)
Areal adjustment factor = 99.99 %
Adjusted average point rain = 0.636(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000
0.198

Sum (F) =

0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum



calc

ulated loss

rate subtracted from the Storm Rain to produce the maximum Effective

Rain

un

e
NRPOOONOUAWNER

Ti
10.0

value

it Time Pattern Storm Rain
(Hr.) Percent (In/Hr)
0.08 3.30 0.252
0.17 4.20 0.320
0.25 4.40 0.336
0.33 4.80 0.366
0.42 5.20 0.397
0.50 6.20 0.473
0.58 6.80 0.519
0.67 8.80 0.671
0.75 13.90 1.060
0.83 31.40 2.395
0.92 7.20 0.549
1.00 3.80 0.290

(Loss Rate Not Used)
Sum = 100.0

Flood volume = Effective rainfall

times area
Total soil loss =
Total soil loss =
Total rainfall =
Flood volume =
Total soil loss

0.20(In)
0.64(In)

0.091(Ac.Ft)

8775.2 Cubic Feet
3982.7 Cubic Feet

5.5(Ac.)/[(In)/(Ft.)] =

Loss rate(In./Hr) Effective
Max | Low (In/Hr)
0.198 ( 0.227) 0.053
0.198 ( 0.288) 0.122
0.198 ( 0.302) 0.137
0.198 ( 0.329) 0.168
0.198 ( 0.357) 0.198
0.198 ( 0.426) 0.274
0.198 ( 0.467) 0.320
0.198 ( 0.604) 0.473
0.198 ( 0.954) 0.862
0.198 ( 2.155) 2.196
0.198 ( 0.494) 0.351
0.198 ( 0.261) 0.091
Sum = 5.2
0.44(In)
0.2(Ac.Ft)
7.807(CFS)

L

1-HOUR
RunoffF

Hydrograph in 5

STORM

Hydrograph

Minute intervals ((CFS))

me(h+m) Volume Ac.Ft Q(CFS) O
0+ 5 0.0007 0.10 Q
0+10 0.0033 0.38 VQ
0+15 0.0078 0.65 |VQ
0+20 0.0132 0.80 | VQ
0+25 0.0199 0.96 | Q
0+30 0.0282 1.22 |
0+35 0.0389 1.55 |

QV

Qv



0+40 0.0528 2.02 | QV | |

0+45 0.0750 3.22 | | QV | |
I 0+50 0.1226 6.92 | | | v Q |
I 0+55 0.1764 7.81 | | | I V
I 1+ 0 0.1948 2.67 | Q | |
I 1+ 5 0.2001 0.77 1 Q | | |
Yl 1+10 0.2013 0.18 Q | | |
Yl 1+15 0.2014 0.02 Q | | |
Yl 1+20 0.2015 0.00 Q | | |



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 02/19/21 File: moval33preallO.out

L
ettt

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg. Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 1 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 0.47 2.58

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 1.19 6.58

STORM EVENT (YEAR) = 10.00
Area Averaged 2-Year Rainfall = 0.466(In)
Area Averaged 100-Year Rainfall = 1.190(In)

Point rain (area averaged) = 0.764(In)
Areal adjustment factor = 99.99 %
Adjusted average point rain = 0.764(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000
0.198

Sum (F) =

0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum



calculated loss
rate subtracted from the Storm Rain to produce the maximum Effective
Rain value

Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 3.30 0.302 0.198 ( 0.272) 0.104
2 0.17 4.20 0.385 0.198 ( 0.346) 0.187
3 0.25 4.40 0.403 0.198 ( 0.363) 0.205
4 0.33 4.80 0.440 0.198 ( 0.396) 0.242
5 0.42 5.20 0.477 0.198 ( 0.429) 0.278
6 0.50 6.20 0.568 0.198 ( 0.511) 0.370
7 0.58 6.80 0.623 0.198 ( 0.561) 0.425
8 0.67 8.80 0.807 0.198 ( 0.726) 0.608
9 0.75 13.90 1.274 0.198 ( 1.147) 1.076
10 0.83 31.40 2.878 0.198 ( 2.590) 2.680
11 0.92 7.20 0.660 0.198 ( 0.59%) 0.462
12 1.00 3.80 0.348 0.198 ( 0.313) 0.150
(Loss Rate Not Used)
Sum = 100.0 Sum = 6.8
Flood volume = Effective rainfall 0.57(In)
times area 5.5(Ac)/L(In)/(Ft.)] = 0.3(Ac.Ft)

Total soil loss = 0.20(In)

Total soil loss = 0.091(Ac.Fbv)

Total rainfall = 0.76(In)

Flood volume = 11350.2 Cubic Feet

Total soil loss 3982.7 Cubic Feet

L

++
1-HOUR STORM
Runo*fH*F Hydrograph
Hydrograph in 5 Minute intervals ((CFS))
Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5

10.0

0+ 5 0.0013 0.19 Q | | |
I

0+10 0.0058 0.65 V Q | | |
I

0+15 0.0126 1.00 |V Q | | |
I

0+20 0.0208 1.18 | VQ | | |
I

0+25 0.0303 1.38 | VQ | | |
I

0+30 0.0419 1.68 | Q | | |

0+35 0.0562 2.09 | Q1 | |



0+40 0.0745 2.65 | Qv | |

0+45 0.1027 4.09 | | VQ | |
I 0+50 0.1614 8.54 | | | \Y | Q
I 0+55 0.2276 9.61 | | | | \%
I 1+ 0 0.2512 3.43 | | Q | |
I 1+ 5 0.2586 1.07 | Q | | |
Yl 1+10 0.2603 0.24 Q | | |
Yl 1+15 0.2605 0.03 Q | | |
Yl 1+20 0.2606 0.01 Q | | |



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33preall00.out

L
ettt

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Area A

Drainage Area = 5.53(Ac.) = 0.009 Sqg.- Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 1 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 0.47 2.58

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 1.19 6.58

STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 0.466(In)
Area Averaged 100-Year Rainfall = 1.190(In)

Point rain (area averaged) = 1.190(In)
Areal adjustment factor = 99.99 %
Adjusted average point rain = 1.190(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 93.4 0.086 0.000 0.086 1.000
0.086

Sum (F) =

0.086

Area averaged mean soil loss (F) (In/Hr) = 0.086

Minimum soil loss rate ((In/Hr)) = 0.043

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum



calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective

Rain value

Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 3.30 0.471 0.086 ( 0.424) 0.385
2 0.17 4.20 0.600 0.086 ( 0.540) 0.514
3 0.25 4.40 0.628 0.086 ( 0.565) 0.542
4 0.33 4.80 0.685 0.086 ( 0.617) 0.600
5 0.42 5.20 0.743 0.086 ( 0.668) 0.657
6 0.50 6.20 0.885 0.086 ( 0.797) 0.800
7 0.58 6.80 0.971 0.086 ( 0.874) 0.885
8 0.67 8.80 1.257 0.086 ( 1.131D) 1.171
9 0.75 13.90 1.985 0.086 ( 1.786) 1.899
10 0.83 31.40 4.484 0.086 ( 4.035) 4.398
11 0.92 7.20 1.028 0.086 ( 0.925) 0.942
12 1.00 3.80 0.543 0.086 ( 0.488) 0.457
(Loss Rate Not Used)
Sum = 100.0 Sum 13.2
Flood volume = Effective rainfall 1.10(In)
times area 5.5(Ac)/L(In)/(Ft.)] = 0.5(Ac.Ft)
Total soil loss = 0.09(In)
Total soil loss = 0.040(Ac.Fbv)
Total rainfall = 1.19(In)
Flood volume = 22164.4 Cubic Feet
Total soil loss = 1722 .3 Cubic Feet
Peak flow rate of this hydrograph = 16.211(CFS)
L L L T S S S o
++
1-HOUR STORM
Runo*fH*F Hydrograph

Hydrograph in 5

Minute intervals ((CFS))

Time(h+m) Volume Ac.Ft Q(CFS) O
20.0

0+ 5 0.0048 0.70 \VQ
I 0+10 0.0192 2.09 |V
! 0+15 0.0383 2.76 |
I 0+20 0.0594 3.07 |
! 0+25 0.0828 3.40 |
I 0+30 0.1095 3.87 |
I 0+35 0.1404 4.50 |



0+40
0+45
0+50
0+55
1+ 0
1+ 5
1+10
1+15

1+20

0.1774
0.2299
0.3300
0.4417
0.4871
0.5043
0.5081
0.5087

0.5088

5.37
7.62
14.54
16.21
6.59
2.51
0.55
0.09

0.02



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33prea32.out
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Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg. Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 3 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 0.80 4.42

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 1.89 10.45

STORM EVENT (YEAR) = 2.00
Area Averaged 2-Year Rainfall = 0.799(In)
Area Averaged 100-Year Rainfall = 1.890(In)

Point rain (area averaged) = 0.799(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 0.799(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000
0.198

Sum (F) =

0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum
calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective
Rain value



Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 1.30 0.125 ( 0.198) 0.112 0.012
2 0.17 1.30 0.125 ( 0.198) 0.112 0.012
3 0.25 1.10 0.105 ( 0.198) 0.095 0.011
4 0.33 1.50 0.144 ( 0.198) 0.129 0.014
5 0.42 1.50 0.144 ( 0.198) 0.129 0.014
6 0.50 1.80 0.173 ( 0.198) 0.155 0.017
7 0.58 1.50 0.144 ( 0.198) 0.129 0.014
8 0.67 1.80 0.173 ( 0.198) 0.155 0.017
9 0.75 1.80 0.173 ( 0.198) 0.155 0.017
10 0.83 1.50 0.144 ( 0.198) 0.129 0.014
11 0.92 1.60 0.153 ( 0.198) 0.138 0.015
12 1.00 1.80 0.173 ( 0.198) 0.155 0.017
13 1.08 2.20 0.211 ( 0.198) 0.190 0.021
14 1.17 2.20 0.211 ( 0.198) 0.190 0.021
15 1.25 2.20 0.211 ( 0.198) 0.190 0.021
16 1.33 2.00 0.192 ( 0.198) 0.173 0.019
17  1.42 2.60 0.249 0.198 ( 0.224) 0.051
18 1.50 2.70 0.259 0.198 ( 0.233) 0.060
19 1.58 2.40 0.230 0.198 ( 0.207) 0.032
20 1.67 2.70 0.259 0.198 ( 0.233) 0.060
21 1.75 3.30 0.316 0.198 ( 0.285) 0.118
22 1.83 3.10 0.297 0.198 ( 0.267) 0.099
23 1.92 2.90 0.278 0.198 ( 0.250) 0.080
24 2.00 3.00 0.288 0.198 ( 0.259) 0.089
25 2.08 3.10 0.297 0.198 ( 0.267) 0.099
26 2.17 4.20 0.403 0.198 ( 0.362) 0.204
27 2.25 5.00 0.479 0.198 ( 0.431) 0.281
28 2.33 3.50 0.336 0.198 ( 0.302) 0.137
29 2.42 6.80 0.652 0.198 ( 0.587) 0.454
30 2.50 7.30 0.700 0.198 ( 0.630) 0.502
31 2.58 8.20 0.786 0.198 ( 0.708) 0.588
32 2.67 5.90 0.566 0.198 ( 0.509) 0.367
33 2.75 2.00 0.192 ( 0.198) 0.173 0.019
34 2.83 1.80 0.173 ( 0.198) 0.155 0.017
35 2.92 1.80 0.173 ( 0.198) 0.155 0.017
36 3.00 0.60 0.058 ( 0.198) 0.052 0.006
(Loss Rate Not Used)
Sum = 100.0 Sum = 3.5
Flood volume = Effective rainfall 0.29(In)
times area 5.5(Ac)/[(In)/(Ft.)] = 0.1(Ac.Ft)
Total soil loss = 0.50(In)
Total soil loss = 0.232(Ac.Ft)
Total rainfall = 0.80(In)
Flood volume = 5921 .7 Cubic Feet
Total soil loss = 10117.0 Cubic Feet
Peak flow rate of this hydrograph = 2.875(CFS)

L o L o T e o o L L B

3-HOUR STORM
RunofTf Hydrograph

Hydrograph in 5 Minute intervals ((CFS))



Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5
10.0

0+ 5 0.0002 0.02 Q | | |
I 0+10 0.0006 0.06 Q | | |
I 0+15 0.0010 0.06 Q | | |
I 0+20 0.0015 0.07 Q | | |
I 0+25 0.0020 0.08 Q | | |
I 0+30 0.0026 0.08 Q | | |
I 0+35 0.0032 0.09 Q | | |
I 0+40 0.0038 0.09 QV | | |
I 0+45 0.0045 0.09 QV | | |
I 0+50 0.0051 0.09 Qv | | |
I 0+55 0.0057 0.08 QV | | |
I 1+ 0 0.0063 0.09 QV | | |
I 1+ 5 0.0070 0.10 QV | | |
I 1+10 0.0078 0.11 QV | | |
I 1+15 0.0086 0.12 QV | | |
I 1+20 0.0093 0.11 QV | | |
I 1+25 0.0105 0.17 Q V | | |
I 1+30 0.0124 0.28 |QV | | |
I 1+35 0.0143 0.27 |Q V | | |
I 1+40 0.0160 0.25 Q V | | |
I 1+45 0.0189 0.42 |0 V | | |
I 1+50 0.0229 0.58 1 Q V | | |
I 1+55 0.0265 0.52 | Q Vo] | |
I 2+ 0 0.0298 0.48 |Q Vo | |
I 2+ 5 0.0333 0.51 | Q | | |
! 2+10 0.0383 0.74 1 Q v | |
I 2+15 0.0466 1.20 | Q | Vv | |



2+20 0.0551 1.23 | Q | \% | |

2+25 0.0649 1.44 | Q | V| |
I 2+30 0.0814 2.40 | Ql | Vv |
I 2+35 0.1012 2.88 | 1Q | V]
I 2+40 0.1205 2.79 | 1Q | | %
I 2+45 0.1312 1.57 | Q 1 | |
I 2+50 0.1340 0.40 |Q | | |
Yl 2+55 0.1351 0.16 Q | | |
Yl 3+ 0 0.1357 0.09 Q | | |
Yl 3+ 5 0.1359 0.03 Q | | |
Yl 3+10 0.1359 0.01 Q | | |
Yl 3+15 0.1359 0.00 Q | | |
Yl 3+20 0.1359 0.00 Q | | |



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33prea35.out
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Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg. Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 3 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 0.80 4.42

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 1.89 10.45

STORM EVENT (YEAR) = 5.00
Area Averaged 2-Year Rainfall = 0.799(In)
Area Averaged 100-Year Rainfall = 1.890(In)

Point rain (area averaged) = 1.055(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.055(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000
0.198

Sum (F) =

0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum
calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective
Rain value



Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 1.30 0.165 ( 0.198) 0.148 0.016
2 0.17 1.30 0.165 ( 0.198) 0.148 0.016
3 0.25 1.10 0.139 ( 0.198) 0.125 0.014
4 0.33 1.50 0.190 ( 0.198) 0.171 0.019
5 0.42 1.50 0.190 ( 0.198) 0.171 0.019
6 0.50 1.80 0.228 0.198 ( 0.205) 0.029
7 0.58 1.50 0.190 ( 0.198) 0.171 0.019
8 0.67 1.80 0.228 0.198 ( 0.205) 0.029
9 0.75 1.80 0.228 0.198 ( 0.205) 0.029
10 0.83 1.50 0.190 ( 0.198) 0.171 0.019
11 0.92 1.60 0.202 ( 0.198) 0.182 0.020
12 1.00 1.80 0.228 0.198 ( 0.205) 0.029
13 1.08 2.20 0.278 0.198 ( 0.251) 0.080
14 1.17 2.20 0.278 0.198 ( 0.251) 0.080
15 1.25 2.20 0.278 0.198 ( 0.251) 0.080
16 1.33 2.00 0.253 0.198 ( 0.228) 0.055
17  1.42 2.60 0.329 0.198 ( 0.296) 0.131
18 1.50 2.70 0.342 0.198 ( 0.307) 0.143
19 1.58 2.40 0.304 0.198 ( 0.273) 0.105
20 1.67 2.70 0.342 0.198 ( 0.307) 0.143
21 1.75 3.30 0.418 0.198 ( 0.376) 0.219
22 1.83 3.10 0.392 0.198 ( 0.353) 0.194
23 1.92 2.90 0.367 0.198 ( 0.330) 0.169
24 2.00 3.00 0.380 0.198 ( 0.342) 0.181
25 2.08 3.10 0.392 0.198 ( 0.353) 0.194
26 2.17 4.20 0.531 0.198 ( 0.478) 0.333
27 2.25 5.00 0.633 0.198 ( 0.569) 0.434
28 2.33 3.50 0.443 0.198 ( 0.399) 0.244
29 2.42 6.80 0.860 0.198 (C 0.774) 0.662
30 2.50 7.30 0.924 0.198 ( 0.831) 0.725
31 2.58 8.20 1.038 0.198 ( 0.934) 0.839
32 2.67 5.90 0.747 0.198 ( 0.672) 0.548
33 2.75 2.00 0.253 0.198 ( 0.228) 0.055
34 2.83 1.80 0.228 0.198 ( 0.205) 0.029
35 2.92 1.80 0.228 0.198 ( 0.205) 0.029
36 3.00 0.60 0.076 ( 0.198) 0.068 0.008
(Loss Rate Not Used)
Sum = 100.0 Sum = -9
Flood volume = Effective rainfall 0.50(In)
times area 5.5(Ac)/[(In)/(Ft.)] = 0.2(Ac.Ft)
Total soil loss = 0.56(In)
Total soil loss = 0.258(Ac.Ft)
Total rainfall = 1.05(CIn)
Flood volume = 9940.1 Cubic Feet
Total soil loss = 11228.1 Cubic Feet
Peak flow rate of this hydrograph = 4_148(CFS)

L o L o T e o o L L B

3-HOUR STORM
RunofTf Hydrograph

Hydrograph in 5 Minute intervals ((CFS))



Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5
10.0

0+ 5 0.0002 0.03 Q | | |
I 0+10 0.0008 0.08 Q | | |
I 0+15 0.0013 0.08 Q | | |
I 0+20 0.0019 0.09 Q | | |
I 0+25 0.0026 0.10 Q | | |
I 0+30 0.0035 0.12 Q | | |
I 0+35 0.0044 0.14 Q | | |
I 0+40 0.0053 0.13 Q | | |
I 0+45 0.0064 0.16 QV | | |
I 0+50 0.0074 0.14 QV | | |
I 0+55 0.0082 0.12 QV | | |
I 1+ 0 0.0091 0.13 QV | | |
I 1+ 5 0.0108 0.25 QV | | |
I 1+10 0.0136 0.41 |QV | | |
I 1+15 0.0166 0.44 |QV | | |
I 1+20 0.0194 0.40 |QV | | |
I 1+25 0.0226 0.46 |Q V | | |
I 1+30 0.0274 0.70 | QV | | |
I 1+35 0.0323 0.71 1 Q V | | |
I 1+40 0.0369 0.68 | Q VvV | | I
I 1+45 0.0432 0.91 | Q V | | |
I 1+50 0.0509 1.11 | Q V| | |
I 1+55 0.0581 1.04 | Q % | |
I 2+ 0 0.0649 0.98 | Q v | |
I 2+ 5 0.0719 1.03 | Q | Vv | |
I 2+10 0.0811 1.32 | Q | Vv | |
I 2+15 0.0944 1.93 | Q 1 Voo |



2+20 0.1080 1.98 | Q 1 V] |

2+25 0.1235 2.25 | Q1 v I
I 2+30 0.1477 3.51 | | 0O | Y |
I 2+35 0.1763 4.15 | | Q| Y
I 2+40 0.2041 4.04 | I Q| I Y
I 2+45 0.2203 2.36 | Ql I I
I 2+50 0.2249 0.67 | Q I I I
Yl 2455 0.2268 0.27 |Q I I I
Yl 3+ 0 0.2278 0.15 0Q I I I
Yl 3+ 5 0.2281 0.05 Q I I I
Yl 3+10 0.2282 0.01 Q I I I
Yl 3+15 0.2282 0.00 Q I I I
Yl 3+20 0.2282 0.00 Q I I I



moval33prea310
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version 8.2
Study date 02/19/21 File: moval33prea310.out

S

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg.- Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065 Mi.

Difference i1n elevation
Slope along watercourse
Average Manning®s °“N° =
Lag time = 0.053 Hr.
Lag time = 3.17 Min.
25% of lag time 0.79 Min.

40% of lag time 1.27 Min.

Unit time = .00 Min.

Duration of storm = 3 Hour(s)

User Entered Base Flow = 0.00(CFS)

75.00(Ft.)
464.7887 Ft./Mi.
.040

ol

g

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 0.80 4.42

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 1.89 10.45

STORM EVENT (YEAR) = 10.00

Area Averaged 2-Year Rainfall = 0.799(In)

Area Averaged 100-Year Rainfall = 1.890(1In)
Page 1



moval33prea310

Point rain (area averaged) = 1.248(1In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.248(1In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84.00 0.000
Total Area Entered = 5.53(Ac.)

RI RI InfFil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000 0.198
Sum (F) = 0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit Hydrograph
FOOTHILL S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum calculated loss
rate subtracted from the Storm Rain to produce the maximum Effective Rain value

unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)

1 0.08 1.30 0.195 ( 0.198) 0.175 0.019
2 0.17 1.30 0.195 ( 0.198) 0.175 0.019
3 0.25 1.10 0.165 ( 0.198) 0.148 0.016
4 0.33 1.50 0.225 0.198 ( 0.202) 0.026
5 0.42 1.50 0.225 0.198 ( 0.202) 0.026
6 0.50 1.80 0.270 0.198 ( 0.243) 0.071
7 0.58 1.50 0.225 0.198 ( 0.202) 0.026
8 0.67 1.80 0.270 0.198 ( 0.243) 0.071
9 0.75 1.80 0.270 0.198 ( 0.243) 0.071
10 0.83 1.50 0.225 0.198 ( 0.202) 0.026
11 0.92 1.60 0.240 0.198 ( 0.216) 0.041
12 1.00 1.80 0.270 0.198 ( 0.243) 0.071
13 1.08 2.20 0.329 0.198 ( 0.296) 0.131
14 1.17 2.20 0.329 0.198 ( 0.296) 0.131
15 1.25 2.20 0.329 0.198 ( 0.296) 0.131
16 1.33 2.00 0.299 0.198 ( 0.270) 0.101
17 1.42 2.60 0.389 0.198 ( 0.350) 0.191
18 1.50 2.70 0.404 0.198 ( 0.364) 0.206
19 1.58 2.40 0.359 0.198 ( 0.323) 0.161
20 1.67 2.70 0.404 0.198 ( 0.364) 0.206
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21 1.75 3.30 0.494 0.198 ( 0.445) 0.296
22 1.83 3.10 0.464 0.198 ( 0.418) 0.266
23 1.92 2.90 0.434 0.198 ( 0.391) 0.236
24 2.00 3.00 0.449 0.198 ( 0.404) 0.251
25 2.08 3.10 0.464 0.198 ( 0.418) 0.266
26 2.17 4.20 0.629 0.198 ( 0.566) 0.430
27 2.25 5.00 0.749 0.198 ( 0.674) 0.550
28 2.33 3.50 0.524 0.198 ( 0.472) 0.326
29 2.42 6.80 1.018 0.198 ( 0.916) 0.820
30 2.50 7.30 1.093 0.198 ( 0.984) 0.895
31 2.58 8.20 1.228 0.198 ( 1.105) 1.029
32 2.67 5.90 0.883 0.198 ( 0.795) 0.685
33 2.75 2.00 0.299 0.198 ( 0.270) 0.101
34 2.83 1.80 0.270 0.198 ( 0.243) 0.071
35 2.92 1.80 0.270 0.198 ( 0.243) 0.071
36 3.00 0.60 0.090 0.198) 0.081 0.009
(Loss Rate Not Used)
Sum = 100.0 Sum = 8.0

Flood volume = Effective rainfall 0.67(In)

times area 5.5(Ac)/[(In)/(Ft.)] = 0.3(Ac.Ft)

Total soil loss = 0.58(In)

Total soil loss = 0.266(Ac.Ft)

Total rainfall = 1.25(In)

Flood volume = 13458.7 Cubic Feet

Total soil loss = 11589.8 Cubic Feet

Peak flow rate of this hydrograph = 5.112(CFS)

o S T S T T T T T T T T T T T T S e

3-HOUR STORM
Runoff Hydrograph

Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5 10.0
0+ 5 0.0002 0.04 Q
0+10 0.0009 0.09 Q
0+15 0.0016 0.10 0Q
0+20 0.0023 0.11 Q
0+25 0.0033 0.14 Q
0+30 0.0049 0.23 Q
0+35 0.0068 0.28 VQ
0+40 0.0086 0.26 |Q
0+45 0.0111 0.37 |0
0+50 0.0132 0.31 [Q
0+55 0.0146 0.21 QV
1+ 0 0.0166 0.28 |JoV
1+ 5 0.0199 0.48 |QV
1+10 0.0246 0.68 | QV
1+15 0.0295 0.72 | QV
1+20 0.0342 0.67 | QV
1+25 0.0393 0.75 QV
1+30 0.0464 1.03 QV
1+35 0.0536 1.04 QV
1+40 0.0605 1.01 Q Vv
1+45 0.0694 1.28 Q Vv
1+50 0.0799 1.52 Q Vv
1+55 0.0897 1.44 Q Vv
2+ 0 0.0992 1.37 Q Vv
2+ 5 0.1089 1.42 Q v
2+10 0.1211 1.77 Vv
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Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33prea3100.out

L
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Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Area A

Drainage Area = 5.53(Ac.) = 0.009 Sqg.- Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 3 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 0.80 4.42

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 1.89 10.45

STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 0.799(In)
Area Averaged 100-Year Rainfall = 1.890(In)

Point rain (area averaged) = 1.890(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.890(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 93.4 0.086 0.000 0.086 1.000
0.086

Sum (F) =

0.086

Area averaged mean soil loss (F) (In/Hr) = 0.086

Minimum soil loss rate ((In/Hr)) = 0.043

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum
calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective
Rain value



Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)
1 0.08 1.30 0.295 0.086 ( 0.265) 0.209
2 0.17 1.30 0.295 0.086 ( 0.265) 0.209
3 0.25 1.10 0.249 0.086 ( 0.225) 0.164
4 0.33 1.50 0.340 0.086 ( 0.306) 0.254
5 0.42 1.50 0.340 0.086 ( 0.306) 0.254
6 0.50 1.80 0.408 0.086 ( 0.367) 0.322
7 0.58 1.50 0.340 0.086 ( 0.306) 0.254
8 0.67 1.80 0.408 0.086 ( 0.367) 0.322
9 0.75 1.80 0.408 0.086 ( 0.367) 0.322
10 0.83 1.50 0.340 0.086 ( 0.306) 0.254
11 0.92 1.60 0.363 0.086 ( 0.327) 0.277
12 1.00 1.80 0.408 0.086 ( 0.367) 0.322
13 1.08 2.20 0.499 0.086 ( 0.449) 0.413
14 1.17 2.20 0.499 0.086 ( 0.449) 0.413
15 1.25 2.20 0.499 0.086 ( 0.449) 0.413
16 1.33 2.00 0.454 0.086 ( 0.408) 0.368
17  1.42 2.60 0.590 0.086 ( 0.531) 0.504
18 1.50 2.70 0.612 0.086 ( 0.551) 0.527
19 1.58 2.40 0.544 0.086 ( 0.490) 0.459
20 1.67 2.70 0.612 0.086 ( 0.551) 0.527
21 1.75 3.30 0.748 0.086 ( 0.674) 0.663
22 1.83 3.10 0.703 0.086 ( 0.633) 0.617
23 1.92 2.90 0.658 0.086 ( 0.592) 0.572
24 2.00 3.00 0.680 0.086 ( 0.612) 0.595
25 2.08 3.10 0.703 0.086 ( 0.633) 0.617
26 2.17 4.20 0.953 0.086 ( 0.857) 0.867
27 2.25 5.00 1.134 0.086 ( 1.021) 1.048
28 2.33 3.50 0.794 0.086 ( 0.714) 0.708
29 2.42 6.80 1.542 0.086 ( 1.388) 1.456
30 2.50 7.30 1.656 0.086 ( 1.490) 1.570
31 2.58 8.20 1.860 0.086 ( 1.674) 1.774
32 2.67 5.90 1.338 0.086 ( 1.204) 1.252
33 2.75 2.00 0.454 0.086 ( 0.408) 0.368
34 2.83 1.80 0.408 0.086 ( 0.367) 0.322
35 2.92 1.80 0.408 0.086 ( 0.367) 0.322
36 3.00 0.60 0.136 0.086 ( 0.122) 0.050
(Loss Rate Not Used)
Sum = 100.0 Sum = 19.6
Flood volume = Effective rainfall 1.63(In)
times area 5.5(Ac)/[(In)/(Ft.)] = 0.8(Ac.Ft)
Total soil loss = 0.26(In)
Total soil loss = 0.119(Ac.Ft)
Total rainfall = 1.89(In)
Flood volume = 32771.7 Cubic Feet
Total soil loss = 5167.0 Cubic Feet
Peak flow rate of this hydrograph = 8.939(CFS)

L o L o T e o o L L B

3-HOUR STORM
RunofTf Hydrograph

Hydrograph in 5 Minute intervals ((CFS))



Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5
10.0

0+ 5 0.0026 0.38 VQ | | |
I 0+10 0.0096 1.010 V Q | | |
I 0+15 0.0168 1.05 V Q | | |
I 0+20 0.0244 1.10 |V Q | | |
I 0+25 0.0338 1.36 |V Q | | |
I 0+30 0.0443 1.53 |V Q | | |
I 0+35 0.0554 1.62 |V Q | | |
I 0+40 0.0663 1.58 | V Q | | |
I 0+45 0.0784 1.7 | VvV Q | | |
I 0+50 0.0899 1.67 | VQ | | |
I 0+55 0.1003 1.51 | vQ | | |
I 1+ 0 0.1115 1.62 | vQ | | |
I 1+ 5 0.1247 1.93 | vQ | | |
I 1+10 0.1401 2.23 | vQ | | |
I 1+15 0.1558 2.29 | VQ| | |
I 1+20 0.1711 2.22 | V] | |
I 1+25 0.1872 2.33 | Ql | |
I 1+30 0.2061 2.75 | VQ | |
I 1+35 0.2253 2.78 | 1Q | |
I 1+40 0.2440 2.72 | QV | |
I 1+45 0.2657 3.14 | | QV | |
I 1+50 0.2898 3.50 | | Qv | |
I 1+55 0.3130 3.37 | | Q VvV | |
I 2+ 0 0.3355 3.27 | Il @ Vv | |
I 2+ 5 0.3585 3.35 | | Q | |
I 2+10 0.3853 3.88 | | Q Vv |
I 2+15 0.4195 4.97 | | Ql Vv |



2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
3+20

0.4543
0.4924
0.5461
0.6077
0.6679
0.7074
0.7260
0.7397
0.7489
0.7517
0.7522
0.7523

0.7523

5.05
5.53
7.80
8.94
8.74
5.73
2.71
1.98
1.34
0.40
0.08
0.02

0.00



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33prea62.out

L
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Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg. Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 6 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 1.09 6.03

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 2.55 14.10

STORM EVENT (YEAR) = 2.00
Area Averaged 2-Year Rainfall = 1.090(1In)
Area Averaged 100-Year Rainfall = 2.550(1In)

Point rain (area averaged) = 1.090(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.090(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000
0.198

Sum (F) =

0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum
calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective
Rain value



Unit Time Pattern
(Hr.) Percent

1 0.08 0.50
2 0.17 0.60
3 0.25 0.60
4 0.33 0.60
5 0.42 0.60
6 0.50 0.70
7 0.58 0.70
8 0.67 0.70
9 0.75 0.70
10 0.83 0.70
11 0.92 0.70
12 1.00 0.80
13 1.08 0.80
14 1.17 0.80
15 1.25 0.80
16 1.33 0.80
17 1.42 0.80
18 1.50 0.80
19 1.58 0.80
20 1.67 0.80
21 1.75 0.80
22 1.83 0.80
23 1.92 0.80
24 2.00 0.90
25 2.08 0.80
26 2.17 0.90
27 2.25 0.90
28 2.33 0.90
29 2.42 0.90
30 2.50 0.90
31 2.58 0.90
32 2.67 0.90
33 2.75 1.00
34 2.83 1.00
35 2.92 1.00
36 3.00 1.00
37 3.08 1.00
38 3.17 1.10
39 3.25 1.10
40 3.33 1.10
41  3.42 1.20
42  3.50 1.30
43 3.58 1.40
44  3.67 1.40
45 3.75 1.50
46  3.83 1.50
47  3.92 1.60
48 4.00 1.60
49 4.08 1.70
50 4.17 1.80
51 4.25 1.90
52 4.33 2.00
53 4.42 2.10
54 4.50 2.10
55 4.58 2.20
56 4.67 2.30
57 4.75 2.40

Storm Rain

(In/Hr)

[ejololojojoolojoloolojoloololololololololojoloooolojoloolololojoloolojolooloolololooloNoloNolololoNoNe)

-065
.078
.078
.078
.078
-092
-092
-092
-092
-092
-092
-105
-105
-105
-105
-105
-105
-105
-105
-105
-105
-105
-105
-118
-105
-118
-118
-118
-118
-118
-118
-118
-131
-131
-131
-131
-131
.144
.144
-144
-157
-170
-183
-183
-196
-196
-209
-209
.222
.235
.249
.262
.275
.275
.288
.301
.314

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Loss rate(In./Hr)
Max |

[ejololojojoolojoloolojolojoloolololololoojolooololololoolojolojolojolojloloolojolololooloNoloolololoNoNe)

.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198

.198

.198

.198

.198

.198

.198

.198

.198

Low

AAAAAAAAA
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-059
.071
.071
.071
.071
-082
.082
.082
.082
-082
.082
-094
-094
-094
-094
-094
-094
-094
-094
-094
-094
-094
-094
-106
-094
-106
-106
-106
-106
-106
-106
-106
-118
-118
-118
-118
-118
-129
-129
-129
-141
-153
-165
-165
177
177
.188

188

.200)
.212)
.224)
.235)
.247)
.247)
.259)
.271)
.283)

Effective

(In/Hr)
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.007
-008
-008
-008
.008
-009
-009
-009
-009
-009
-009
.010
.010
-010
.010
.010
.010
-010
.010
.010
.010
-010
.010
.012
.010
-012
.012
.012
.012
-012
.012
.012
.013
-013
.013
.013
.013
.014
.014
.014
.016
.017
.018
.018
-020
-020
.021
.021
.024
-037
.050
.063
.076
-076
-089
-102
-116



58 4.83 2.40 0.314
59 4.92 2.50 0.327
60 5.00 2.60 0.340
61 5.08 3.10 0.405
62 5.17 3.60 0.471
63 5.25 3.90 0.510
64 5.33 4.20 0.549
65 5.42 4.70 0.615
66 5.50 5.60 0.732
67 5.58 1.90 0.249
68 5.67 0.90 0.118 (
69 5.75 0.60 0.078 (
70 5.83 0.50 0.065 (
71 5.92 0.30 0.039 (
72 6.00 0.20 0.026 (
(Loss Rate Not Used)
Sum = 100.0

Flood volume = Effective rainfall
times area
Total soil loss = 0.78(In)
Total soil loss = 0.357(Ac.Ft)
Total rainfall = 1.09(In)
Flood volume =
Total soil loss =

elololojolofolojoloNolojoloNe]

5.5(Ac.)/[(In)/(Ft.)] =

6319.0 Cubic Feet
15561.2 Cubic Feet

¢4} [ejeoNeololololooJololoolooNe)

-116
-129
-142
.207
272
.312
.351
-416
-534
-050
.012
-008
-007
.004
-003

.198 ( 0.283)
.198 ( 0.294)
.198 ( 0.306)
.198 ( 0.365)
.198 ( 0.424)
.198 ( 0.459)
.198 ( 0.49%)
.198 ( 0.553)
.198 ( 0.659)
.198 ( 0.224)
.198) 0.106
.198) 0.071
.198) 0.059
.198) 0.035
.198) 0.024
Sum =
0.31(In)
0.1(Ac.Fb)
2.479(CFS)

++++++++ bbb

6 -HOUR
Runotfcf

STORM

Hydrograph

Hydrograph in 5 Minute intervals ((CFS))

Time(h+m) Volume Ac.Ft Q(CFS) O
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0+50
0+55
1+ O
1+ 5
1+10
1+15
1+20
1+25
1+30
1+35
1+40
1+45
1+50
1+55
2+ 0
2+ 5
2+10
2+15
2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
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-0029
-0033
-0036
-0040
.0044
-0048
-0052
-0056
-0060
-0064
-0068
.0072
-0076
-0080
-0085
-0089
-0093
-0098
-0102
-0107
-0111
-0116
-0120
-0125
-0130
-0135
-0140
-0145
-0150

-0156
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.05
.05
.05
.06
.06
.06
.06
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.06
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.06
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.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.08
.08

QV
Qv
QV
Qv
QV
Qv
Qv
Qv
QV
Qv
QV
QV
QV
QV
QV
QV
QV
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3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ 0
4+ 5
4+10
4+15
4+20
4+25
4+30
4+35
4+40
4+45
4+50
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5+35
5+40

5+45
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.0161
.0167
.0173
.0180
.0186
.0194
.0201
.0209
.0217
.0225
.0236
.0251
.0271
.0296
.0325
.0355
.0391
.0431
.0474
.0520
.0570
.0632
.0716
.0822
.0943
.1084
.1255
.1392
.1430

-1441
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.16
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77
.04
.48
.00
-56
.16
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Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33prea65.out

L
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Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg. Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 6 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 1.09 6.03

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 2.55 14.10

STORM EVENT (YEAR) = 5.00
Area Averaged 2-Year Rainfall = 1.090(1In)
Area Averaged 100-Year Rainfall = 2.550(1In)

Point rain (area averaged) = 1.432(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.432(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000
0.198

Sum (F) =

0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum
calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective
Rain value



Unit Time Pattern
(Hr.) Percent

1 0.08 0.50
2 0.17 0.60
3 0.25 0.60
4 0.33 0.60
5 0.42 0.60
6 0.50 0.70
7 0.58 0.70
8 0.67 0.70
9 0.75 0.70
10 0.83 0.70
11 0.92 0.70
12 1.00 0.80
13 1.08 0.80
14 1.17 0.80
15 1.25 0.80
16 1.33 0.80
17 1.42 0.80
18 1.50 0.80
19 1.58 0.80
20 1.67 0.80
21 1.75 0.80
22 1.83 0.80
23 1.92 0.80
24 2.00 0.90
25 2.08 0.80
26 2.17 0.90
27 2.25 0.90
28 2.33 0.90
29 2.42 0.90
30 2.50 0.90
31 2.58 0.90
32 2.67 0.90
33 2.75 1.00
34 2.83 1.00
35 2.92 1.00
36 3.00 1.00
37 3.08 1.00
38 3.17 1.10
39 3.25 1.10
40 3.33 1.10
41  3.42 1.20
42  3.50 1.30
43 3.58 1.40
44  3.67 1.40
45 3.75 1.50
46  3.83 1.50
47  3.92 1.60
48 4.00 1.60
49 4.08 1.70
50 4.17 1.80
51 4.25 1.90
52 4.33 2.00
53 4.42 2.10
54 4.50 2.10
55 4.58 2.20
56 4.67 2.30
57 4.75 2.40

Storm Rain

(In/Hr)

[ejololojojoolojoloolojoloololololololololojoloooolojoloolololojoloolojolooloolololooloNoloNolololoNoNe)

-086
-103
-103
-103
-103
-120
-120
-120
-120
-120
-120
-137
-137
-137
-137
-137
-137
-137
-137
-137
-137
-137
-137
-155
-137
-155
-155
-155
-155
-155
-155
-155
172
172
172
172
172
-189
-189
-189
-206
.223
.241
.241
.258
-258
.275
.275
.292
-309
-326
.344
-361
-361
-378
-395
-412

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Loss rate(In./Hr)
Max |

[ejololojojoolojoloolojolojoloolololololoojolooololololoolojolojolojolojloloolojolololooloNoloolololoNoNe)

.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198)
.198

.198

.198

.198

.198

.198

.198

.198

.198

.198

.198

.198

.198

.198

.198

.198

Low

AAAAAAAAAAAAAAAA

[ejololojojololojolololojoloNoNe]

[ejololojojoolojolojolojolojolojojojoolooojolololololojolofolojolojolooloNoNe)

.077
-093
-093
-093
-093
-108
-108
-108
-108
-108
-108
-124
-124
.124
.124
-124
-124
.124
.124
-124
-124
.124
.124
-139
-124
-139
-139
-139
-139
-139
-139
-139
-155
-155
-155
-155
-155
-170
-170
-170

186

.201)
.217)
.217)
.232)
.232)
.247)
.247)
.263)
.278)
.294)
-309)
.325)
.325)
.340)
.356)
.371)

Effective

(In/Hr)

[ejeoleolololoojojololololoolooJololololofoooolololololooololololoo ol ool ololofo ool oNolololoJ ool oNoNo o]

-009
-010
.010
.010
.010
.012
.012
.012
.012
.012
.012
.014
.014
.014
.014
.014
.014
-014
.014
.014
.014
-014
.014
.015
.014
-015
.015
.015
.015
-015
.015
.015
.017
.017
.017
.017
.017
-019
.019
.019
.021
-025
.042
.042
-059
-059
.077
.077
-094
2111
.128
-145
-162
-162
-180
-197
.214



58 4.83 2.40 0.412
59 4.92 2.50 0.430
60 5.00 2.60 0.447
61 5.08 3.10 0.533
62 5.17 3.60 0.619
63 5.25 3.90 0.670
64 5.33 4.20 0.722
65 5.42 4.70 0.808
66 5.50 5.60 0.962
67 5.58 1.90 0.326
68 5.67 0.90 0.155 (
69 5.75 0.60 0.103 (
70 5.83 0.50 0.086 (
71 5.92 0.30 0.052 (
72 6.00 0.20 0.034 (
(Loss Rate Not Used)
Sum = 100.0

Flood volume = Effective rainfall
times area
Total soil loss = 0.90(In)
Total soil loss = 0.416(Ac.Ft)
Total rainfall = 1.43(In)
Flood volume =
Total soil loss =

elololojolofolojoloNolojoloNe]

5.5(Ac.)/[(In)/(Ft.)] =

10621.2 Cubic Feet
18123.4 Cubic Feet

[N ecleolololojololololololooNoNo]

.214
.231
.248
-334
-420
472
.523
-609
.764
-128
.015
.010
-009
-005
-003

.198 ( 0.37D)
.198 ( 0.387)
.198 ( 0.402)
.198 ( 0.479)
.198 ( 0.557)
.198 ( 0.603)
.198 ( 0.650)
.198 ( 0.727)
.198 ( 0.866)
.198 ( 0.294)
.198) 0.139
.198) 0.093
.198) 0.077
.198) 0.046
.198) 0.031
Sum =
0.53(In)
0.2(Ac.Fb)
3.604(CFS)
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moval33prea6l10
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version 8.2
Study date 02/19/21 File: moval33prea610.out

S

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg.- Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065 Mi.

Difference i1n elevation
Slope along watercourse
Average Manning®s °“N° =
Lag time = 0.053 Hr.
Lag time = 3.17 Min.
25% of lag time 0.79 Min.

40% of lag time 1.27 Min.

Unit time = .00 Min.

Duration of storm = 6 Hour(s)

User Entered Base Flow = 0.00(CFS)

75.00(Ft.)
464.7887 Ft./Mi.
.040

ol

g

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 1.09 6.03

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 2.55 14.10

STORM EVENT (YEAR) = 10.00

Area Averaged 2-Year Rainfall = 1.090(1In)

Area Averaged 100-Year Rainfall = 2.550(1In)
Page 1



moval33prea6l10

Point rain (area averaged) = 1.691(1In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.691(1In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84.00 0.000
Total Area Entered = 5.53(Ac.)

RI RI InfFil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000 0.198
Sum (F) = 0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit Hydrograph
FOOTHILL S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum calculated loss
rate subtracted from the Storm Rain to produce the maximum Effective Rain value

unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)

1 0.08 0.50 0.101 ( 0.198) 0.091 0.010
2 0.17 0.60 0.122 ( 0.198) 0.110 0.012
3 0.25 0.60 0.122 ( 0.198) 0.110 0.012
4 0.33 0.60 0.122 ( 0.198) 0.110 0.012
5 0.42 0.60 0.122 ( 0.198) 0.110 0.012
6 0.50 0.70 0.142 ( 0.198) 0.128 0.014
7 0.58 0.70 0.142 ( 0.198) 0.128 0.014
8 0.67 0.70 0.142 ( 0.198) 0.128 0.014
9 0.75 0.70 0.142 ( 0.198) 0.128 0.014
10 0.83 0.70 0.142 ( 0.198) 0.128 0.014
11 0.92 0.70 0.142 ( 0.198) 0.128 0.014
12 1.00 0.80 0.162 ( 0.198) 0.146 0.016
13 1.08 0.80 0.162 ( 0.198) 0.146 0.016
14 1.17 0.80 0.162 ( 0.198) 0.146 0.016
15 1.25 0.80 0.162 ( 0.198) 0.146 0.016
16 1.33 0.80 0.162 ( 0.198) 0.146 0.016
17 1.42 0.80 0.162 ( 0.198) 0.146 0.016
18 1.50 0.80 0.162 ( 0.198) 0.146 0.016
19 1.58 0.80 0.162 ( 0.198) 0.146 0.016
20 1.67 0.80 0.162 ( 0.198) 0.146 0.016
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1.75 0.80 0.162 ( 0.198) 0.146
1.83 0.80 0.162 ( 0.198) 0.146
1.92 0.80 0.162 ( 0.198) 0.146
2.00 0.90 0.183 ( 0.198) 0.164
2.08 0.80 0.162 ( 0.198) 0.146
2.17 0.90 0.183 ( 0.198) 0.164
2.25 0.90 0.183 ( 0.198) 0.164
2.33 0.90 0.183 ( 0.198) 0.164
2.42 0.90 0.183 ( 0.198) 0.164
2.50 0.90 0.183 ( 0.198) 0.164
2.58 0.90 0.183 ( 0.198) 0.164
2.67 0.90 0.183 ( 0.198) 0.164
2.75 1.00 0.203 ( 0.198) 0.183
2.83 1.00 0.203 ( 0.198) 0.183
2.92 1.00 0.203 ( 0.198) 0.183
3.00 1.00 0.203 ( 0.198) 0.183
3.08 1.00 0.203 ( 0.198) 0.183
3.17 1.10 0.223 0.198 ( 0.201)
3.25 1.10 0.223 0.198 ( 0.201)
3.33 1.10 0.223 0.198 ( 0.201)
3.42 1.20 0.243 0.198 ( 0.219)
3.50 1.30 0.264 0.198 ( 0.237)
3.58 1.40 0.284 0.198 ( 0.256)
3.67 1.40 0.284 0.198 ( 0.256)
3.75 1.50 0.304 0.198 ( 0.274)
3.83 1.50 0.304 0.198 ( 0.274)
3.92 1.60 0.325 0.198 ( 0.292)
4.00 1.60 0.325 0.198 ( 0.292)
4.08 1.70 0.345 0.198 ( 0.310)
4.17 1.80 0.365 0.198 ( 0.329)
4.25 1.90 0.385 0.198 ( 0.347)
4.33 2.00 0.406 0.198 ( 0.365)
4.42 2.10 0.426 0.198 ( 0.383)
4.50 2.10 0.426 0.198 ( 0.383)
4.58 2.20 0.446 0.198 ( 0.402)
4.67 2.30 0.467 0.198 ( 0.420)
4.75 2.40 0.487 0.198 ( 0.438)
4.83 2.40 0.487 0.198 ( 0.438)
4.92 2.50 0.507 0.198 ( 0.456)
5.00 2.60 0.527 0.198 ( 0.475)
5.08 3.10 0.629 0.198 ( 0.566)
5.17 3.60 0.730 0.198 ( 0.657)
5.25 3.90 0.791 0.198 ( 0.712)
5.33 4.20 0.852 0.198 ( 0.767)
5.42 4.70 0.954 0.198 ( 0.858)
5.50 5.60 1.136 0.198 ( 1.022)
5.58 1.90 0.385 0.198 ( 0.347)
5.67 0.90 0.183 ( 0.198) 0.164
5.75 0.60 0.122 ( 0.198) 0.110
5.83 0.50 0.101 ( 0.198) 0.091
5.92 0.30 0.061 ( 0.198) 0.055
6.00 0.20 0.041 ( 0.198) 0.037
(Loss Rate Not Used)
Sum = 100.0 Sum = 8.

Flood volume = Effective rainfall 0.70(In)

times area 5.5(Ac)/[(In)/(Ft.)] = 0.3(Ac.Ft)
Total soil loss = 0.99(In)

Total soil loss = 0.454(Ac.Ft)

Total rainfall = 1.69(In)

Flood volume = 14145.7 Cubic Feet

Total soil loss = 19791.7 Cubic Feet

Peak flow rate of this hydrograph = 4 _455(CFS)

moval33prea6l10
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Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33prea6100.out

L
ettt

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Area A

Drainage Area = 5.53(Ac.) = 0.009 Sqg.- Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 6 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 1.09 6.03

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 2.55 14.10

STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 1.090(1In)
Area Averaged 100-Year Rainfall = 2.550(1In)

Point rain (area averaged) = 2.550(1In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 2.550(1In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 93.4 0.086 0.000 0.086 1.000
0.086

Sum (F) =

0.086

Area averaged mean soil loss (F) (In/Hr) = 0.086

Minimum soil loss rate ((In/Hr)) = 0.043

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum
calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective
Rain value



Unit Time Pattern
(Hr.) Percent

1 0.08 0.50
2 0.17 0.60
3 0.25 0.60
4 0.33 0.60
5 0.42 0.60
6 0.50 0.70
7 0.58 0.70
8 0.67 0.70
9 0.75 0.70
10 0.83 0.70
11 0.92 0.70
12 1.00 0.80
13 1.08 0.80
14 1.17 0.80
15 1.25 0.80
16 1.33 0.80
17 1.42 0.80
18 1.50 0.80
19 1.58 0.80
20 1.67 0.80
21 1.75 0.80
22 1.83 0.80
23 1.92 0.80
24 2.00 0.90
25 2.08 0.80
26 2.17 0.90
27 2.25 0.90
28 2.33 0.90
29 2.42 0.90
30 2.50 0.90
31 2.58 0.90
32 2.67 0.90
33 2.75 1.00
34 2.83 1.00
35 2.92 1.00
36 3.00 1.00
37 3.08 1.00
38 3.17 1.10
39 3.25 1.10
40 3.33 1.10
41  3.42 1.20
42  3.50 1.30
43 3.58 1.40
44  3.67 1.40
45 3.75 1.50
46  3.83 1.50
47  3.92 1.60
48 4.00 1.60
49 4.08 1.70
50 4.17 1.80
51 4.25 1.90
52 4.33 2.00
53 4.42 2.10
54 4.50 2.10
55 4.58 2.20
56 4.67 2.30
57 4.75 2.40

Storm Rain

(In/Hr)

[ejololojojoolojoloolojoloololololololololojoloooolojoloolololojoloolojolooloolololooloNoloNolololoNoNe)

-153
-184
.184
.184
.184
.214
.214
.214
.214
.214
.214
.245
.245
.245
.245
.245
.245
.245
.245
.245
.245
.245
.245
.275
.245
.275
.275
.275
.275
.275
.275
.275
-306
-306
-306
-306
-306
-337
-337
.337
-367
-398
-428
-428
-459
-459
-490
-490
-520
.551
.581
.612
.643
-643
.673
.704
.734

Loss rate(In./Hr)

Max

[ejololojojoolojoloolojolojoloolololololoojolooololololoolojolojolojolojloloolojolololooloNoloolololoNoNe)

.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086
-086
-086
.086
.086

Low

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

[ejojolojojoolojolofolojolojolojolololooloojolooololojoloolojolojolojolojoloolojolojolooloNoloolololoNoNe)

.138)
.165)
.165)
.165)
.165)
.193)
.193)
.193)
.193)
.193)
.193)
.220)
.220)
.220)
.220)
.220)
.220)
.220)
.220)
.220)
.220)
.220)
.220)
.248)
.220)
.248)
.248)
.248)
.248)
.248)
.248)
.248)
.275)
.275)
.275)
.275)
.275)
.303)
.303)
.303)
.330)
.358)
.386)
.386)
.413)
.413)
.441)
.441)
.468)
.496)
.523)
.551)
.578)
.578)
.606)
.633)
.661)

Effective

(In/Hr)

[ejeoleolololoojojololololoolooJololololofoooolololololooololololoo ol ool ololofo ool oNolololoJ ool oNoNo o]

.067
-098
-098
-098
-098
-128
-128
-128
.128
-128
-128
-159
-159
-159
-159
-159
-159
-159
-159
-159
-159
-159
-159
-190
-159
-190
-190
-190
-190
-190
-190
-190
.220
.220
.220
.220
.220
.251
.251
.251
.281
-312
.343
-343
.373
-373
.404
-404
.434
-465
-496
-526
.557
-557
.587
.618
.649
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-649
.679
.710
-863
.016
-108
-199
-352
.628
-496
-190
-098
.067
-009
-006

58 4.83 2.40 0.734 0.086 ( 0.661)
59 4.92 2.50 0.765 0.086 ( 0.688)
60 5.00 2.60 0.796 0.086 ( 0.716)
61 5.08 3.10 0.949 0.086 ( 0.854)
62 5.17 3.60 1.102 0.086 ( 0.991D)
63 5.25 3.90 1.193 0.086 ( 1.074)
64 5.33 4.20 1.285 0.086 ( 1.157)
65 5.42 4.70 1.438 0.086 ( 1.294)
66 5.50 5.60 1.714 0.086 ( 1.542)
67 5.58 1.90 0.581 0.086 ( 0.523)
68 5.67 0.90 0.275 0.086 ( 0.248)
69 5.75 0.60 0.184 0.086 ( 0.165)
70 5.83 0.50 0.153 0.086 ( 0.138)
71 5.92 0.30 0.092 ( 0.086) 0.083
72 6.00 0.20 0.061 ( 0.086) 0.055
(Loss Rate Not Used)
Sum = 100.0 Sum = 24 .
Flood volume = Effective rainfall 2.04(1In)
times area 5.5(AcH)/[(In)/(Ft)] = 0.9(Ac.Fb)
Total soil loss = 0.51(In)
Total soil loss = 0.236(Ac.Ft)
Total rainfall = 2.55(1In)
Flood volume = 40910.1 Cubic Feet
Total soil loss = 10277.3 Cubic Feet
Peak flow rate of this hydrograph = 7.909(CFS)

++++++++ bbb

6 -HOUR STORM
RunotfTf Hydrograph

Hydrograph in 5 Minute intervals ((CFS))

Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5

10.0

ovs 0.0008 012 ¢ | | 1
I 0+10 0.0035 0.38 VQ | | |

I 0+15 0.0070 0.51 VvV Q | | |

I 0+20 0.0107 0.54 V Q | | |

I 0+25 0.0144 0.54 VvV Q | | |

I 0+30 0.0186 0.60 V Q | | |

I 0+35 0.0233 0.69 V Q | | |

I 0+40 0.0282 0.71 |VQ | | |

I 0+45 0.0332 0.71 |VQ | | |



0+50
0+55
1+ O
1+ 5
1+10
1+15
1+20
1+25
1+30
1+35
1+40
1+45
1+50
1+55
2+ 0
2+ 5
2+10
2+15
2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15

O O O O O O O O O O O O O o o o o o o o o o o o o o o o o o

-0381
-0430
-0483
-0543
.0604
-0665
.0726
.0787
-0848
-0909
-0970
-1031
-1092
-1153
-1218
-1285
-1352
-1423
-1496
-1568
-1641
1714
-1787
-1863
-1946
-2031
.2115
.2200
.2288
.2383

 » O O O O O O O O O O O o o o o o o

=

.72
.72
77
.86
-88
-89
-89
-89
-89
-89
-89
-89
-89
-89
.94
-98
-96
.04
.05
.06
.06
.06
.06
.11
.20
.22
.23
.23
.28
.38

Ve
VQ

1 VQ
1 VQ

I Q
I Q
I Q
I Q
I Q
I Q
I Q

v
v
v
v
v
v
v
QV
QV
QV
QV

o O O O O LO



Vi

3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ 0
4+ 5
4+10
4+15
4+20
4+25
4+30
4+35
4+40
4+45
4+50
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5+35
5+40

5+45

O O O O O O O O O O O O O o o o o o o o o o o o o o o o o o

-2479
-2579
-2689
.2811
-2940
-3075
.3217
-3364
-3517
-3676
-3845
-4025
-4218
.4421
-4633
.4851
-5078
-5318
-5565
.5817
-6080
.6370
.6712
.7104
.7534
-8008
-8553
-9019
.9227

.9316

=

P W o N o0 o o b~ A W W W WW W W N N DN DN DNMNDNDNDNDNDNPR

.39
.45
.60
77
.88
.96
.06
.13
.23
.30
.45
.62
.79
.96
.08
.15
.31
.47
.59
.67
.82
.21
.97
.69
.24
.88
.91
.78
.02
.28

Vi
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Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33prea242.out

L
ettt

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg. Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 1.93 10.67

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 4.64 25.66

STORM EVENT (YEAR) = 2.00
Area Averaged 2-Year Rainfall = 1.930(In)
Area Averaged 100-Year Rainfall = 4.640(1In)

Point rain (area averaged) = 1.930(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 1.930(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000
0.198

Sum (F) =

0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum
calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective
Rain value



Unit Time Pattern
(Hr.) Percent

1 0.08 0.07
2 0.17 0.07
3 0.25 0.07
4 0.33 0.10
5 0.42 0.10
6 0.50 0.10
7 0.58 0.10
8 0.67 0.10
9 0.75 0.10
10 0.83 0.13
11 0.92 0.13
12 1.00 0.13
13 1.08 0.10
14 1.17 0.10
15 1.25 0.10
16 1.33 0.10
17 1.42 0.10
18 1.50 0.10
19 1.58 0.10
20 1.67 0.10
21 1.75 0.10
22 1.83 0.13
23 1.92 0.13
24 2.00 0.13
25 2.08 0.13
26 2.17 0.13
27 2.25 0.13
28 2.33 0.13
29 2.42 0.13
30 2.50 0.13
31 2.58 0.17
32 2.67 0.17
33 2.75 0.17
34 2.83 0.17
35 2.92 0.17
36 3.00 0.17
37 3.08 0.17
38 3.17 0.17
39 3.25 0.17
40 3.33 0.17
41 3.42 0.17
42 3.50 0.17
43 3.58 0.17
44 3.67 0.17
45 3.75 0.17
46 3.83 0.20
47 3.92 0.20
48 4.00 0.20
49 4.08 0.20
50 4.17 0.20
51 4.25 0.20
52 4.33 0.23
53 4.42 0.23
54 4.50 0.23
55 4.58 0.23
56 4.67 0.23
57 4.75 0.23

Storm Rain

(In/Hr)

[ejololojojoolojoloolojoloololololololololojoloooolojoloolololojoloolojolooloolololooloNoloNolololoNoNe)

.015
.015
.015
.023
.023
-023
.023
.023
.023
-031
.031
.031
.023
-023
.023
.023
.023
-023
.023
.023
.023
-031
.031
.031
.031
-031
.031
.031
.031
-031
-039
-039
-039
-039
-039
-039
-039
-039
-039
-039
-039
-039
-039
-039
-039
-046
-046
.046
-046
-046
-046
.054
.054
-054
.054
.054
.054

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Loss rate(In./Hr)

Max

[ejololojojoolojoloolojolojoloolololololoojolooololololoolojolojolojolojloloolojolololooloNoloolololoNoNe)

.352)
.350)
.349)
.348)
.346)
.345)
.344)
.342)
.341)
.340)
.338)
.337)
.336)
.334)
.333)
.332)
.330)
.329)
.328)
.326)
.325)
.324)
.322)
.321)
.320)
.318)
.317)
.316)
.315)
.313)
.312)
.311)
.310)
.308)
.307)
.306)
.304)
.303)
.302)
.301)
.299)
.298)
.297)
.296)
.294)
.293)
.292)
.291)
.289)
.288)
.287)
.286)
.285)
.283)
.282)
.281)
.280)

Low

[ejeoleololololojojojolololoolooJololololoJo oo ololololool ool olololoo ool ol ololofo ool oNolololoJ oo NoNoNo o]

.014
.014
.014
.021
.021
.021
.021
.021
.021
-028
.028
.028
.021
.021
.021
.021
.021
-021
.021
.021
.021
-028
.028
.028
.028
-028
.028
.028
.028
-028
-035
-035
-035
-035
-035
.035
-035
-035
.035
.035
-035
-035
-035
.035
-035
.042
.042
.042
.042
-042
.042
.049
-049
-049
-049
.049
-049

Effective

(In/Hr)

[ejeoleolololoojojololololoolooJololololofoooolololololooololololoo ol ool ololofo ool oNolololoJ ool oNoNo o]

.002
-002
.002
.002
.002
-002
-002
.002
.002
-003
.003
.003
.002
-002
-002
.002
.002
-002
-002
.002
.002
-003
-003
.003
.003
-003
-003
.003
.003
-003
.004
.004
.004
-004
.004
.004
.004
-004
.004
.004
.004
-004
.004
.004
.004
-005
-005
.005
.005
-005
-005
.005
.005
-005
-005
.005
.005
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[ejololojoloolojolololojolojoloololooojolojolojolojolooloolojlolololoololololololololoololololololololol ool oNeNe)

[ejololojoloolojoloolojolojolojololojojojolojolojolojolojolojolojolololoololololololololo ool oloolololololololoNeNe)

-062
.062
.062
-046
-046
.046
.054
.054
.054
.062
.062
-062
-062
.062
.062
-069
-069
-069
-069
-069
-069
.077
.077
.077
.077
.077
.077
.077
.077
.077
-085
-085
-085
-093
-093
-093
-100
-100
-100
-116
-116
-116
-116
-116
-116
.124
.124
-124
-131
-131
-131
-147
-147
-147
-154
.154
-154
-162
-162
-162

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

[ejololojolojolojoloolojolojolojolojoojoolojolololojolojoloolojolololooloololololololooolololojojolololololoNoNe)

.278)
.277)
.276)
.275)
.274)
.272)
.271)
.270)
.269)
.268)
.267)
.265)
.264)
.263)
.262)
.261)
.260)
.258)
.257)
.256)
.255)
.254)
.253)
.252)
.250)
.249)
.248)
.247)
.246)
.245)
.244)
.243)
.241)
.240)
.239)
.238)
.237)
.236)
.235)
.234)
.233)
.232)
.230)
.229)
.228)
.227)
.226)
.225)
.224)
.223)
.222)
.221)
.220)
.219)
.218)
.217)
.216)
.215)
.214)
.213)

eNeoleololoJoooNololololooooJololololoooloolololoJo ool ol ololofoololoolololofoo oo olofoloJ oo N oo ool oo N®)

-056
-056
-056
.042
.042
.042
-049
-049
-049
-056
-056
-056
-056
-056
-056
.063
-063
-063
-063
-063
-063
-069
-069
-069
-069
-069
-069
-069
-069
-069
.076
.076
-076
.083
-083
.083
-090
-090
-090
-104
-104
.104
-104
-104
-104
2111
2111
-111
-118
-118
-118
-132
-132
-132
-139
-139
-139
-146
-146
-146

eNeoleololoJoooNololololooooJololololoooloolololoJoolooolololoololooJololofoololoolofoloJ oo Nol ool oo oN®)

-006
-006
-006
-005
-005
-005
-005
-005
-005
-006
-006
-006
-006
-006
-006
-007
-007
.007
.007
.007
-007
-008
-008
.008
-008
.008
-008
.008
-008
-008
-008
.008
-008
-009
-009
-009
-010
.010
.010
.012
.012
.012
.012
.012
.012
.012
.012
.012
-013
.013
.013
.015
-015
.015
.015
.015
-015
.016
.016
.016



118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

[ejololojoloolojoloololololaol N} N J J lelojojojolojoloolooloolojoloololololololoJolo oo olololoololol ool oNoNe)

[ejololojoloolojoloolojolojolojololojojojolojolojolojolojolojolojolololoololololololololo ool oloolololololololoNeNe)

-170
-170
.170
-116
-116
-116
-116
-116
-116
-154
.154
.154
-154
-154
.154
-147
-147
-147
-147
-147
-147
-131
-131
-131
-139
-139
-139
-193
-193
-193
.201
.201
.201
.216
.216
.216
.224
.224
.224
.262
.262
.262
.262
.262
.262
-178
-178
-178
-178
-178
-178
.208
-208
.208
.201
.201
.201
.201
.201
.201

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAA

[ejololojolojolojoloolojolojolojolojoojoolojolololojolojoloolojolololooloololololololooolololojojolololololoNoNe)

.212)
.211)
.210)
.208)
.207)
.206)
.205)
.204)
.203)
.202)
.201)
.201)
.200)
.199)
.198)
.197)
.196)
.195)
.194)
.193)
.192)
.191)
.190)
.189)
.188)
.187)
.186)
.185)
.184)
.183)
.182)
.182)
.181
.180
.179
.178
177
.176
.175
174
.173
.173
172
171
.170
.169)
.168)
.167)
.166)
.166)
.165)
.164
.163
.162
.161
.161
.160
.159
.158
.157

AAAAAAAAAAAAA

AAAAAAAAA

[ejololojoloolojoloNoloNe]

[ejololojojoNoloNe]

[ejeoleolololoojoJololololoolooJololololoo oo ol olol ol oo oNol

-153
-153
-153
-104
-104
-104
-104
-104
-104
-139
-139
-139
-139
-139
-139
-132
-132
-132
-132
-132
-132
-118
-118
-118
-125
-125
-125
174
174
174
-181
-181

.181)
.195)
.195)
.195)
.201)
.201)
.201)
.236)
.236)
.236)
.236)
.236)
.236)

eNeoNeoNoNoNe]

-160
-160
-160
-160
-160

160

.188)
.188)
.188)
.181)
.181)
.181)
.181)
.181)
.181)

eNeoleololoJoooNololololooooJololololoooloolololoJoolooolololoololooJololofoololoolofoloJ oo Nol ool oo oN®)

.017
.017
.017
.012
.012
.012
.012
.012
.012
.015
.015
.015
-015
.015
.015
.015
-015
.015
.015
.015
-015
.013
.013
.013
-014
.014
.014
.019
-019
.019
.020
-020
-020
-036
.037
.038
.047
.048
.049
.088
-089
-090
-091
-092
-093
.018
.018
.018
.018
.018
.018
.044
-045
.046
-039
-040
.041
.042
.043
.043



178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
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Effective rainfall
5.5(Ac.)/[(In)/(Ft.
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5261.5 Cubic Feet

33480.7 Cubic Feet
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++
24 - HOUR STORM
RunofTf Hydrograph
N Hydrograph in 5 Minute intervals ((CFS))
__Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5
10.0
o+ 0.0000 000 Q I 1 1
! 0+10 0.0001 0.01 Q | | |
I 0+15 0.0001 0.01 Q | | |
! 0+20 0.0002 0.01 Q | | |
I 0+25 0.0003 0.01 Q | | |
I 0+30 0.0004 0.01 Q | | |
I 0+35 0.0005 0.01 Q | | |
I 0+40 0.0005 0.01 Q | | |
I 0+45 0.0006 0.01 Q | | |
I 0+50 0.0007 0.01 Q | | |
I 0+55 0.0008 0.02 Q | | |
I 1+ 0 0.0010 0.02 Q | | |
I 1+ 5 0.0011 0.02 Q | | |
I 1+10 0.0012 0.01 Q | | |
I 1+15 0.0013 0.01 Q | | |
I 1+20 0.0013 0.01 Q | | |
I 1+25 0.0014 0.01 Q | | |
I 1+30 0.0015 0.01 Q | | |
I 1+35 0.0016 0.01 Q | | |
I 1+40 0.0017 0.01 Q | | |
I 1+45 0.0018 0.01 Q | | |
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Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33prea245.out

L
ettt

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg. Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 1.93 10.67

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 4.64 25.66

STORM EVENT (YEAR) = 5.00
Area Averaged 2-Year Rainfall = 1.930(In)
Area Averaged 100-Year Rainfall = 4.640(1In)

Point rain (area averaged) = 2.565(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 2.565(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000
0.198

Sum (F) =

0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum
calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective
Rain value



Unit Time Pattern
(Hr.) Percent

1 0.08 0.07
2 0.17 0.07
3 0.25 0.07
4 0.33 0.10
5 0.42 0.10
6 0.50 0.10
7 0.58 0.10
8 0.67 0.10
9 0.75 0.10
10 0.83 0.13
11 0.92 0.13
12 1.00 0.13
13 1.08 0.10
14 1.17 0.10
15 1.25 0.10
16 1.33 0.10
17 1.42 0.10
18 1.50 0.10
19 1.58 0.10
20 1.67 0.10
21 1.75 0.10
22 1.83 0.13
23 1.92 0.13
24 2.00 0.13
25 2.08 0.13
26 2.17 0.13
27 2.25 0.13
28 2.33 0.13
29 2.42 0.13
30 2.50 0.13
31 2.58 0.17
32 2.67 0.17
33 2.75 0.17
34 2.83 0.17
35 2.92 0.17
36 3.00 0.17
37 3.08 0.17
38 3.17 0.17
39 3.25 0.17
40 3.33 0.17
41 3.42 0.17
42 3.50 0.17
43 3.58 0.17
44 3.67 0.17
45 3.75 0.17
46 3.83 0.20
47 3.92 0.20
48 4.00 0.20
49 4.08 0.20
50 4.17 0.20
51 4.25 0.20
52 4.33 0.23
53 4.42 0.23
54 4.50 0.23
55 4.58 0.23
56 4.67 0.23
57 4.75 0.23

Storm Rain

(In/Hr)

[ejololojojoolojoloolojoloololololololololojoloooolojoloolololojoloolojolooloolololooloNoloNolololoNoNe)

.021
.021
.021
.031
.031
.031
.031
.031
.031
.041
.041
.041
.031
.031
.031
.031
.031
-031
.031
.031
.031
.041
.041
.041
.041
.041
.041
.041
.041
.041
.051
.051
.051
-051
.051
.051
.051
-051
.051
.051
.051
-051
.051
.051
.051
-062
-062
.062
.062
-062
.062
.072
.072
.072
.072
.072
.072

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Loss rate(In./Hr)

Max

[ejololojojoolojoloolojolojoloolololololoojolooololololoolojolojolojolojloloolojolololooloNoloolololoNoNe)

.352)
.350)
.349)
.348)
.346)
.345)
.344)
.342)
.341)
.340)
.338)
.337)
.336)
.334)
.333)
.332)
.330)
.329)
.328)
.326)
.325)
.324)
.322)
.321)
.320)
.318)
.317)
.316)
.315)
.313)
.312)
.311)
.310)
.308)
.307)
.306)
.304)
.303)
.302)
.301)
.299)
.298)
.297)
.296)
.294)
.293)
.292)
.291)
.289)
.288)
.287)
.286)
.285)
.283)
.282)
.281)
.280)

Low

[ejeoleololololojojojolololoolooJololololoJo oo ololololool ool olololoo ool ol ololofo ool oNolololoJ oo NoNoNo o]

.018
.018
.018
.028
.028
-028
.028
.028
.028
-037
.037
.037
.028
-028
-028
.028
.028
-028
.028
.028
.028
-037
.037
.037
.037
-037
.037
.037
-037
-037
.046
-046
.046
-046
.046
.046
-046
-046
.046
.046
-046
-046
.046
.046
-046
-055
.055
.055
.055
-055
.055
.065
-065
-065
-065
.065
-065

Effective

(In/Hr)

[ejeoleolololoojojololololoolooJololololofoooolololololooololololoo ol ool ololofo ool oNolololoJ ool oNoNo o]

.002
-002
.002
.003
.003
-003
-003
.003
.003
-004
.004
.004
.003
-003
-003
.003
.003
-003
-003
.003
.003
-004
-004
.004
.004
-004
-004
.004
.004
-004
-005
.005
.005
-005
-005
.005
.005
-005
-005
.005
.005
-005
-005
.005
.005
-006
-006
.006
.006
-006
-006
.007
.007
-007
.007
.007
.007
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[ejololojoloolojolololojolojoloololooojolojolojolojolooloolojlolololoololololololololoololololololololol ool oNeNe)

[ejololojoloolojoloolojolojolojololojojojolojolojolojolojolojolojolololoololololololololo ool oloolololololololoNeNe)

-082
.082
.082
.062
-062
.062
.072
.072
.072
.082
.082
-082
-082
.082
.082
-092
-092
-092
-092
-092
-092
-103
-103
-103
-103
-103
-103
-103
-103
-103
-113
-113
-113
-123
-123
-123
-133
-133
-133
.154
-154
-154
-154
.154
-154
.164
.164
-164
174
174
174
-195
-195
-195
.205
.205
-205
.215
.215
.215

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

[ejololojolojolojoloolojolojolojolojoojoolojolololojolojoloolojolololooloololololololooolololojojolololololoNoNe)

.278)
.277)
.276)
.275)
.274)
.272)
.271)
.270)
.269)
.268)
.267)
.265)
.264)
.263)
.262)
.261)
.260)
.258)
.257)
.256)
.255)
.254)
.253)
.252)
.250)
.249)
.248)
.247)
.246)
.245)
.244)
.243)
.241)
.240)
.239)
.238)
.237)
.236)
.235)
.234)
.233)
.232)
.230)
.229)
.228)
.227)
.226)
.225)
.224)
.223)
.222)
.221)
.220)
.219)
.218)
.217)
.216)
.215)
.214)
.213)

eNeoleololoJoooNololololooooJololololoooloolololoJo ool ol ololofoololoolololofoo oo olofoloJ oo N oo ool oo N®)

.074
.074
.074
.055
-055
.055
-065
-065
-065
.074
.074
.074
.074
.074
.074
.083
-083
-083
-083
.083
-083
-092
-092
-092
-092
-092
-092
-092
-092
-092
-102
-102
-102
2111
2111
-111
-120
-120
-120
-138
-138
-138
-138
-138
-138
.148
-148
-148
-157
-157
-157
-175
-175
-175
-185
-185
-185
.194
-194
-194

eNeoleololoJoooNololololooooJololololoooloolololoJoolooolololoololooJololofoololoolofoloJ oo Nol ool oo oN®)

-008
-008
-008
-006
-006
-006
.007
-007
-007
-008
-008
-008
-008
-008
-008
-009
-009
-009
-009
-009
-009
.010
.010
.010
-010
.010
.010
.010
-010
.010
.011
.011
-011
.012
.012
.012
-013
.013
.013
.015
-015
.015
.015
.015
-015
.016
.016
.016
.017
.017
.017
.019
-019
.019
.021
.021
-021
.022
.022
.022



118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

[ejololojoloolojoloololololaol N} N J J lelojojojolojoloolooloolojoloololololololoJolo oo olololoololol ool oNoNe)

[ejololojoloolojoloolojolojolojololojojojolojolojolojolojolojolojolololoololololololololo ool oloolololololololoNeNe)

.226
.226
.226
.154
-154
-154
.154
.154
-154
.205
.205
.205
.205
.205
.205
-195
-195
-195
-195
-195
-195
174
174
174
-185
-185
-185
-256
-256
.256
.267
.267
.267
.287
.287
.287
-298
-298
-298
-349
-349
-349
-349
-349
-349
-236
.236
.236
-236
-236
.236
277
277
277
.267
.267
.267
.267
.267
.267

AAAAAAAAAAAAAAAAAAAAAAAAAAA

[ejololojolojolojoloolojolojolojolojoojoolojolololojolojoloolojolololooloololololololooolololojojolololololoNoNe)

.212)
.211)
.210)
.208)
.207)
.206)
.205)
.204)
.203)
.202)
.201)
.201)
.200)
.199)
.198)
.197)
.196)
.195)
.194)
.193)
.192)
.191)
.190)
.189)
.188)
.187)
.186)
.185
.184
.183
.182
.182
.181
.180
.179
.178
177
.176
.175
174
.173
.173
172
171
.170
.169
.168
.167
.166
.166
.165
.164
.163
.162
.161
.161
.160
.159
.158
.157

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

[ejololojolofolojolojolojolojolojolojolojololololojoolololooNoNe)

eleoleololololoolololololoJoloooolololoooNoNoNole]

.203
.203
-203
-138
-138
-138
-138
-138
-138
-185
-185
-185
-185
-185
-185
175
-175
-175
-175
175
-175
-157
-157
-157
-166
-166

166

.231)
.231)
.231)
.240)
.240)
.240)
.259)
.259)
.259)
.268)
.268)
.268)
.314)
.314)
.314)
.314)
.314)
.314)
.212)
.212)
.212)
.212)
.212)
.212)
.249)
.249)
.249)
.240)
.240)
.240)
.240)
.240)
.240)

eNeoleololoJoooNololololooooJololololoooloolololoJoolooolololoololooJololofoololoolofoloJ oo Nol ool oo oN®)

.023
.023
.023
.015
-015
.015
.015
.015
-015
.021
.021
.021
.021
.021
.021
-019
-019
.019
.019
.019
-019
.017
.017
.017
-018
.018
.018
.071
.072
.073
.084
.085
-086
-108
-108
-109
-121
121
.122
174
-175
.176
177
.178
-179
.067
.068
-069
-069
.070
.071
-113
-114
-115
-105
-106
-107
.108
-109
-109



178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

[ejololojoloolojolololojolojoloololooojolojolojolojolooloolojlolololoololololololololoololololololololol ool oNeNe)

[ejololojoloolojoloolojolojolojololojojojolojolojolojolojolojolojolololoololololololololo ool oloolololololololoNeNe)

-256
-256
-256
.246
.246
.246
.236
.236
-236
-195
-195
-195
-195
-195
-195
.041
-041
.041
.041
.041
.041
.031
.031
.031
-031
.031
.031
.051
-051
.051
.051
.051
-051
.051
.051
.051
-041
.041
.041
.041
-041
.041
.041
.041
-041
.031
.031
.031
.021
.021
.021
.031
-031
.031
.041
.041
-041
.031
.031
.031

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

[ejololojolojolojoloolojolojolojolojoojoolojolololojolojoloolojolololooloololololololooolololojojolololololoNoNe)

.157
.156

.155

.154

.153

.153

.152

.151

.150

.149

.149

.148

.147

.146

.146

.145)
.144)
.143)
.143)
.142)
.141)
.141)
.140)
.139)
.138)
.138)
.137)
.136)
.136)
.135)
.134)
.134)
.133)
.132)
.132)
.131)
.130)
.130)
.129)
.128)
.128)
.127)
.127)
.126)
.125)
.125)
.124)
.124)
.123)
.122)
.122)
.121)
.121)
.120)
.119)
.119)
.118)
.118)
.117)
.117)

AAAAAAAAAAAAAAA

clololojolololojolofolololoNe]

.231)
.231)
.231)
.222)
.222)
.222)
.212)
.212)
.212)
.175)
.175)
.175)
.175)
.175)
.175)

[eNeoleolololoooJololololololooololololofo o oo olololo oo oo olololoJo ol ool ool oNe)

.037
-037
.037
.037
-037
-037
.028
.028
.028
-028
.028
.028
-046
-046
-046
.046
-046
-046
-046
.046
-046
-037
.037
.037
-037
-037
.037
.037
.037
-037
.028
.028
.028
.018
.018
.018
.028
-028
.028
.037
-037
-037
.028
.028
.028

eNeoleololoJoooNololololooooJololololoooloolololoJoolooolololoololooJololofoololoolofoloJ oo Nol ool oo oN®)

-100
.101
.102
.092
-093
.094
.084
.085
-086
.045
.046
.047
.048
.048
.049
.004
-004
-004
.004
.004
-004
-003
.003
.003
-003
.003
.003
.005
-005
-005
.005
.005
-005
-005
.005
.005
-004
.004
.004
.004
-004
.004
.004
.004
-004
.003
.003
.003
-002
.002
.002
.003
-003
.003
.004
.004
-004
.003
.003
.003



238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288

[elololojoloolojolojoloolojolojololololoolojoloolojolojoloolololojoloolojololololololoooN oo Ne]
eolojojoloojlojolojoloolojolojololololooojoloolojolojoloolojlolojoloolojololololololoooN oo Ne]

(Loss Rate Not

Flood volume
times area
soil loss
soil loss

soil loss

.021
.021
.021
.031
.031
.031
.031
.031
.031
.031
.031
.031
.021
.021
.021
.031
.031
.031
.021
.021
.021
.031
.031
.031
.021
.021
.021
.031
.031
.031
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021

Used)

Effective rainfall
5.5(Ac.)/[(In)/(Ft.
2.02(In)
0.930(Ac.Ft)
2.56(1In)
10963.5 Cubic Feet
40520.4 Cubic Feet

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
0000000000000 00000000000000000000000000000000O00000O0

.116)
.116)
.115)
.115)
.114)
.114)
.113)
.113)
.112)
.112)
.111)
.111)
.110)
.110)
.110)
.109)
.109)
.108)
.108)
.107)
.107)
.107)
.106)
.106)
.105)
.105)
.105)
.104)
.104)
.104)
.103)
.103)
.103)
.102)
.102)
.102)
.102)
.101)
.101)
.101)
.101)
.100)
.100)
.100)
.100)
.100)
.100)
.099)
.099)
.099)
.099)

)]

0.55(In)

.018
.018
.018
.028
-028
.028
.028
.028
-028
.028
.028
.028
.018
.018
.018
.028
-028
.028
.018
.018
-018
.028
.028
.028
.018
.018
.018
.028
-028
.028
.018
.018
-018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018

eNeoJeololololooolololololojoooloololoooolololololoololol o olololoJo oo ololofo oo oNoNoNoNe]
)} ejeoJeololololoojojololololojoooloolololoojoolololololoolooolololoJo oo ololofo oo oNoNoloNe]

()]

Sum =

0.3(Ac.Ft)

-002
-002
.002
.003
-003
.003
.003
.003
-003
.003
.003
.003
-002
.002
.002
.003
-003
-003
.002
.002
-002
-003
.003
.003
-002
-002
.002
.003
-003
-003
.002
.002
-002
.002
.002
.002
-002
.002
.002
.002
-002
.002
.002
.002
-002
.002
.002
.002
-002
.002
.002



++
24 - HOUR STORM
RunofTf Hydrograph
N Hydrograph in 5 Minute intervals ((CFS))
__Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5
10.0
o+ 0.0000 000 Q I 1 1
! 0+10 0.0001 0.01 Q | | |
I 0+15 0.0002 0.01 Q | | |
! 0+20 0.0003 0.01 Q | | |
I 0+25 0.0004 0.02 Q | | |
I 0+30 0.0005 0.02 Q | | |
I 0+35 0.0006 0.02 Q | | |
I 0+40 0.0007 0.02 Q | | |
I 0+45 0.0008 0.02 Q | | |
I 0+50 0.0010 0.02 Q | | |
I 0+55 0.0011 0.02 Q | | |
I 1+ 0 0.0013 0.02 Q | | |
I 1+ 5 0.0014 0.02 Q | | |
I 1+10 0.0016 0.02 Q | | |
I 1+15 0.0017 0.02 Q | | |
I 1+20 0.0018 0.02 Q | | |
I 1+25 0.0019 0.02 Q | | |
I 1+30 0.0020 0.02 Q | | |
I 1+35 0.0021 0.02 Q | | |
I 1+40 0.0023 0.02 Q | | |
I 1+45 0.0024 0.02 Q | | |



1+50
1+55
2+ 0
2+ 5
2+10
2+15
2+20
2+25
2+30
2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3+40
3+45
3+50
3+55
4+ 0
4+ 5
4+10

4+15

O O O O O O O O O O O O O o o o o o o o o o o o o o o o o o

-0025
.0027
-0028
-0030
-0031
.0033
-0035
-0036
-0038
-0039
-0041
.0043
-0045
.0047
-0049
-0051
-0053
-0055
-0057
-0059
-0061
-0063
-0065
.0067
-0069
.0071
.0074
.0076
-0078

.0081

O O O O O O O O O O O O O o o o o o o o 0o o 0o o o o o o o o

.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
-03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03

o O O O O O o0 O O o o0 O O o o0 o o o o0 o O

QO O O o0 O o0 o0 O O
< < < < < < < < <



4+20
4+25
4+30
4+35
4+40
4+45
4+50
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5+35
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

O O O O O O O O O O O O O o o o o o o o o o o o o o o o o o

-0083
-0086
-0089
-0091
-0094
-0097
-0100
-0103
-0106
-0109
-0111
-0114
.0116
-0119
-0122
-0125
-0128
-0131
.0134
-0137
-0140
.0144
-0147
.0151
.0154
-0158
.0161
-0165
-0169

.0173

O O O O O O O O O O O O O o o o o o o o 0o o 0o o o o o o o o

.04
.04
.04
.04
.04
.04
.04
.04
.05
.04
.04
.03
.04
.04
.04
.04
.04
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.06
.06

QV
Qv
QV
Qv
QV
Qv
QV
Qv
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QV
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QV
QV
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QV
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QV
QV
QV
QV



6+50
6+55
7+ 0
7+ 5
7+10
7+15
7+20
7+25
7+30
7+35
7+40
7+45
7+50
7+55
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15

O O O O O O O O O O O O O o o o o o o o o o o o o o o o o o

.0177
.0181
-0185
.0189
-0192
.0196
-0200
-0205
-0209
.0214
-0218
.0223
-0228
.0233
-0238
.0243
-0249
.0255
.0261
.0267
.0273
.0279
-0285
.0291
-0298
.0304
.0311
.0318
-0325
.0333

O O O O O O O O O O O O O o o o o o o o 0o o 0o o o o o o o o

-06
.06
-06
.06
-06
.06
-06
.06
-06
.06
.07
.07
.07
.07
.07
.08
.08
.09
-09
.09
-09
.09
-09
.09
-09
.10
.10
.10
11
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9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ O
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

O O O O O O O O O O O O O o o o o o o o o o o o o o o o o o

.0341
.0348
.0356
.0364
.0372
.0381
.0389
.0398
.0406
.0414
.0420
.0426
.0432
.0438
.0444
.0451
.0458
.0466
.0474
.0482
.0490
.0498
.0505
.0513
.0520
.0528
.0535
.0542
.0549

-0556

O O O O O O O O O O O O O o o o o o o o 0o o 0o o o o o o o o

211
11
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moval33prea2410
Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version 8.2
Study date 02/19/21 File: moval33prea2410.out

S

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Drainage Area = 5.53(Ac.) = 0.009 Sqg.- Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065 Mi.

Difference i1n elevation
Slope along watercourse
Average Manning®s °“N° =
Lag time = 0.053 Hr.
Lag time = 3.17 Min.
25% of lag time 0.79 Min.

40% of lag time 1.27 Min.

Unit time = .00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

75.00(Ft.)
464.7887 Ft./Mi.
.040

ol

g

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 1.93 10.67

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 4.64 25.66

STORM EVENT (YEAR) = 10.00

Area Averaged 2-Year Rainfall = 1.930(1In)

Area Averaged 100-Year Rainfall = 4.640(1In)
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Point rain (area averaged) = 3.045(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 3.045(In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84.00 0.000
Total Area Entered = 5.53(Ac.)

RI RI InfFil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-2 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)

84.0 84.0 0.198 0.000 0.198 1.000 0.198
Sum (F) = 0.198

Area averaged mean soil loss (F) (In/Hr) = 0.198

Minimum soil loss rate ((In/Hr)) = 0.099

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit Hydrograph
FOOTHILL S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum calculated loss
rate subtracted from the Storm Rain to produce the maximum Effective Rain value

unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent (In/Hr) Max | Low (In/Hr)

1 0.08 0.07 0.024 ( 0.352) 0.022 0.002
2 0.17 0.07 0.024 ( 0.350) 0.022 0.002
3 0.25 0.07 0.024 ( 0.349) 0.022 0.002
4 0.33 0.10 0.037 ( 0.348) 0.033 0.004
5 0.42 0.10 0.037 ( 0.346) 0.033 0.004
6 0.50 0.10 0.037 ( 0.345) 0.033 0.004
7 0.58 0.10 0.037 ( 0.344) 0.033 0.004
8 0.67 0.10 0.037 ( 0.342) 0.033 0.004
9 0.75 0.10 0.037 ( 0.341) 0.033 0.004
10 0.83 0.13 0.049 ( 0.340) 0.044 0.005
11 0.92 0.13 0.049 ( 0.338) 0.044 0.005
12 1.00 0.13 0.049 ( 0.337) 0.044 0.005
13 1.08 0.10 0.037 ( 0.336) 0.033 0.004
14 1.17 0.10 0.037 ( 0.334) 0.033 0.004
15 1.25 0.10 0.037 ( 0.333) 0.033 0.004
16 1.33 0.10 0.037 ( 0.332) 0.033 0.004
17 1.42 0.10 0.037 ( 0.330) 0.033 0.004
18 1.50 0.10 0.037 ( 0.329) 0.033 0.004
19 1.58 0.10 0.037 ( 0.328) 0.033 0.004
20 1.67 0.10 0.037 ( 0.326) 0.033 0.004
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84 7.00 0.33 0.122 ( 0.248) 0.110 0.012
85 7.08 0.33 0.122 ( 0.247) 0.110 0.012
86 7.17 0.33 0.122 ( 0.246) 0.110 0.012
87 7.25 0.33 0.122 ( 0.245) 0.110 0.012
88 7.33 0.37 0.134 ( 0.244) 0.121 0.013
89 7.42 0.37 0.134 ( 0.243) 0.121 0.013
90 7.50 0.37 0.134 ( 0.241) 0.121 0.013
91 7.58 0.40 0.146 ( 0.240) 0.132 0.015
92 7.67 0.40 0.146 ( 0.239) 0.132 0.015
93 7.75 0.40 0.146 ( 0.238) 0.132 0.015
94 7.83 0.43 0.158 ( 0.237) 0.143 0.016
95 7.92 0.43 0.158 ( 0.236) 0.143 0.016
96 8.00 0.43 0.158 ( 0.235) 0.143 0.016
97 8.08 0.50 0.183 ( 0.234) 0.164 0.018
98 8.17 0.50 0.183 ( 0.233) 0.164 0.018
99 8.25 0.50 0.183 ( 0.232) 0.164 0.018
100 8.33 0.50 0.183 ( 0.230) 0.164 0.018
101 8.42 0.50 0.183 ( 0.229) 0.164 0.018
102  8.50 0.50 0.183 ( 0.228) 0.164 0.018
103 8.58 0.53 0.195 (¢ 0.227) 0.175 0.019
104 8.67 0.53 0.195 ( 0.226) 0.175 0.019
105 8.75 0.53 0.195 ( 0.225) 0.175 0.019
106 8.83 0.57 0.207 ( 0.224) 0.186 0.021
107 8.92 0.57 0.207 ( 0.223) 0.186 0.021
108  9.00 0.57 0.207 ( 0.222) 0.186 0.021
109 9.08 0.63 0.231 ¢ 0.221) 0.208 0.023
110 9.17 0.63 0.231 ( 0.220) 0.208 0.023
111  9.25 0.63 0.231 ( 0.219) 0.208 0.023
112  9.33 0.67 0.244 0.218° ( 0.219) 0.026
113 9.42 0.67 0.244 0.217  ( 0.219) 0.027
114  9.50 0.67 0.244 0.216  ( 0.219) 0.028
115 9.58 0.70 0.256 0.215  ( 0.230) 0.041
116  9.67 0.70 0.256 0.214 (¢ 0.230) 0.042
117 9.75 0.70 0.256 0.213  ( 0.230) 0.043
118 9.83 0.73 0.268 0.212  ( 0.241) 0.056
119 9.92 0.73 0.268 0.211  ( 0.241) 0.057
120 10.00 0.73 0.268 0.210 ( 0.241) 0.058
121 10.08 0.50 0.183 ( 0.208) 0.164 0.018
122 10.17 0.50 0.183 ( 0.207) 0.164 0.018
123 10.25 0.50 0.183 ( 0.206) 0.164 0.018
124 10.33 0.50 0.183 ( 0.205) 0.164 0.018
125 10.42 0.50 0.183 ( 0.204) 0.164 0.018
126 10.50 0.50 0.183 ( 0.203) 0.164 0.018
127 10.58 0.67 0.244 0.202° ( 0.219) 0.041
128 10.67 0.67 0.244 0.201  ( 0.219) 0.042
129 10.75 0.67 0.244 0.201  ( 0.219) 0.043
130 10.83 0.67 0.244 0.200 ( 0.219) 0.044
131 10.92 0.67 0.244 0.199 ( 0.219) 0.045
132 11.00 0.67 0.244 0.198  ( 0.219) 0.046
133 11.08 0.63 0.231 0.197 ( 0.208) 0.035
134 11.17 0.63 0.231 0.196 ( 0.208) 0.036
135 11.25 0.63 0.231 0.195 ( 0.208) 0.037
136 11.33 0.63 0.231 0.194  ( 0.208) 0.038
137 11.42 0.63 0.231 0.193 ( 0.208) 0.039
138 11.50 0.63 0.231 0.192 ( 0.208) 0.040
139 11.58 0.57 0.207 ( 0.191) 0.186 0.021
140 11.67 0.57 0.207 ( 0.190) 0.186 0.021
141 11.75 0.57 0.207 ( 0.189) 0.186 0.021
142 11.83 0.60 0.219 0.188° ( 0.197) 0.031
143 11.92 0.60 0.219 0.187  ( 0.197) 0.032
144 12.00 0.60 0.219 0.186  ( 0.197) 0.033
145 12.08 0.83 0.304 0.185 ( 0.274) 0.119
146 12.17 0.83 0.304 0.184  ( 0.274) 0.120
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147 12.25 0.83 0.304 0.183 ( 0.274) 0.121
148 12.33 0.87 0.317 0.182 ( 0.285) 0.134
149 12.42 0.87 0.317 0.182 ( 0.285) 0.135
150 12.50 0.87 0.317 0.181 ( 0.285) 0.136
151 12.58 0.93 0.341 0.180 ¢ 0.307) 0.161
152 12.67 0.93 0.341 0.179 ¢ 0.307) 0.162
153 12.75 0.93 0.341 0.178 ¢ 0.307) 0.163
154 12.83 0.97 0.353 0.177 ( 0.318) 0.176
155 12.92 0.97 0.353 0.176 ( 0.318) 0.177
156 13.00 0.97 0.353 0.175 ( 0.318) 0.178
157 13.08 1.13 0.414 0.174 (¢ 0.373) 0.240
158 13.17 1.13 0.414 0.173 ¢ 0.373) 0.241
159 13.25 1.13 0.414 0.173 ( 0.373) 0.242
160 13.33 1.13 0.414 0.172 ¢ 0.373) 0.242
161 13.42 1.13 0.414 0.171 ( 0.373) 0.243
162 13.50 1.13 0.414 0.170 ¢ 0.373) 0.244
163 13.58 0.77 0.280 0.169 ( 0.252) 0.111
164 13.67 0.77 0.280 0.168 ( 0.252) 0.112
165 13.75 0.77 0.280 0.167 ( 0.252) 0.113
166 13.83 0.77 0.280 0.166 ( 0.252) 0.114
167 13.92 0.77 0.280 0.166 ( 0.252) 0.114
168 14.00 0.77 0.280 0.165 ( 0.252) 0.115
169 14.08 0.90 0.329 0.164  ( 0.296) 0.165
170 14.17 0.90 0.329 0.163 ( 0.296) 0.166
171 14.25 0.90 0.329 0.162 ( 0.296) 0.167
172 14.33 0.87 0.317 0.161 ( 0.285) 0.155
173 14.42 0.87 0.317 0.161 ( 0.285) 0.156
174 14.50 0.87 0.317 0.160 ( 0.285) 0.157
175 14.58 0.87 0.317 0.159 ( 0.285) 0.158
176 14.67 0.87 0.317 0.158 ( 0.285) 0.158
177 14.75 0.87 0.317 0.157 ( 0.285) 0.159
178 14.83 0.83 0.304 0.157 ¢ 0.274) 0.148
179 14.92 0.83 0.304 0.156 ( 0.274) 0.149
180 15.00 0.83 0.304 0.155 ¢ 0.274) 0.150
181 15.08 0.80 0.292 0.154 (¢ 0.263) 0.138
182 15.17 0.80 0.292 0.153 ( 0.263) 0.139
183 15.25 0.80 0.292 0.153 ( 0.263) 0.140
184 15.33 0.77 0.280 0.152 ( 0.252) 0.128
185 15.42 0.77 0.280 0.151 ( 0.252) 0.129
186 15.50 0.77 0.280 0.150 ( 0.252) 0.130
187 15.58 0.63 0.231 0.149 ( 0.208) 0.082
188 15.67 0.63 0.231 0.149 ( 0.208) 0.083
189 15.75 0.63 0.231 0.148 ( 0.208) 0.083
190 15.83 0.63 0.231 0.147 ( 0.208) 0.084
191 15.92 0.63 0.231 0.146 ¢ 0.208) 0.085
192 16.00 0.63 0.231 0.146 ( 0.208) 0.086
193 16.08 0.13 0.049 ( 0.145) 0.044 0.005
194 16.17 0.13 0.049 ( 0.144) 0.044 0.005
195 16.25 0.13 0.049 ( 0.143) 0.044 0.005
196 16.33 0.13 0.049 ( 0.143) 0.044 0.005
197 16.42 0.13 0.049 ( 0.142) 0.044 0.005
198 16.50 0.13 0.049 ( 0.141) 0.044 0.005
199 16.58 0.10 0.037 ( 0.141) 0.033 0.004
200 16.67 0.10 0.037 ( 0.140) 0.033 0.004
201 16.75 0.10 0.037 ( 0.139) 0.033 0.004
202 16.83 0.10 0.037 ( 0.138) 0.033 0.004
203 16.92 0.10 0.037 ( 0.138) 0.033 0.004
204 17.00 0.10 0.037 ( 0.137) 0.033 0.004
205 17.08 0.17 0.061 ( 0.136) 0.055 0.006
206 17.17 0.17 0.061 ( 0.136) 0.055 0.006
207 17.25 0.17 0.061 ( 0.135) 0.055 0.006
208 17.33 0.17 0.061 ( 0.134) 0.055 0.006
209 17.42 0.17 0.061 ( 0.134) 0.055 0.006
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210 17.50 0.17 0.061 ( 0.133) 0.055 0.006
211 17.58 0.17 0.061 ( 0.132) 0.055 0.006
212 17.67 0.17 0.061 ( 0.132) 0.055 0.006
213 17.75 0.17 0.061 ( 0.131) 0.055 0.006
214 17.83 0.13 0.049 ( 0.130) 0.044 0.005
215 17.92 0.13 0.049 ( 0.130) 0.044 0.005
216 18.00 0.13 0.049 ( 0.129) 0.044 0.005
217 18.08 0.13 0.049 ( 0.128) 0.044 0.005
218 18.17 0.13 0.049 ( 0.128) 0.044 0.005
219 18.25 0.13 0.049 ( 0.127) 0.044 0.005
220 18.33 0.13 0.049 ( 0.127) 0.044 0.005
221 18.42 0.13 0.049 ( 0.126) 0.044 0.005
222 18.50 0.13 0.049 ( 0.125) 0.044 0.005
223 18.58 0.10 0.037 ( 0.125) 0.033 0.004
224 18.67 0.10 0.037 ( 0.124) 0.033 0.004
225 18.75 0.10 0.037 ( 0.124) 0.033 0.004
226 18.83 0.07 0.024 ( 0.123) 0.022 0.002
227 18.92 0.07 0.024 ( 0.122) 0.022 0.002
228 19.00 0.07 0.024 ( 0.122) 0.022 0.002
229 19.08 0.10 0.037 ( 0.121) 0.033 0.004
230 19.17 0.10 0.037 ( 0.121) 0.033 0.004
231 19.25 0.10 0.037 ( 0.120) 0.033 0.004
232 19.33 0.13 0.049 ( 0.119) 0.044 0.005
233 19.42 0.13 0.049 ( 0.119) 0.044 0.005
234 19.50 0.13 0.049 ( 0.118) 0.044 0.005
235 19.58 0.10 0.037 ( 0.118) 0.033 0.004
236 19.67 0.10 0.037 ( 0.117) 0.033 0.004
237 19.75 0.10 0.037 ( 0.117) 0.033 0.004
238 19.83 0.07 0.024 ( 0.116) 0.022 0.002
239 19.92 0.07 0.024 ( 0.116) 0.022 0.002
240 20.00 0.07 0.024 ( 0.115) 0.022 0.002
241 20.08 0.10 0.037 ( 0.115) 0.033 0.004
242 20.17 0.10 0.037 ( 0.114) 0.033 0.004
243 20.25 0.10 0.037 ( 0.114) 0.033 0.004
244 20.33 0.10 0.037 ( 0.113) 0.033 0.004
245 20.42 0.10 0.037 ( 0.113) 0.033 0.004
246 20.50 0.10 0.037 ( 0.112) 0.033 0.004
247 20.58 0.10 0.037 ( 0.112) 0.033 0.004
248 20.67 0.10 0.037 (¢ 0.111) 0.033 0.004
249 20.75 0.10 0.037 ( 0.111) 0.033 0.004
250 20.83 0.07 0.024 ( 0.110) 0.022 0.002
251 20.92 0.07 0.024 ( 0.110) 0.022 0.002
252 21.00 0.07 0.024 ( 0.110) 0.022 0.002
253 21.08 0.10 0.037 ( 0.109) 0.033 0.004
254 21.17 0.10 0.037 ( 0.109) 0.033 0.004
255 21.25 0.10 0.037 ( 0.108) 0.033 0.004
256 21.33 0.07 0.024 ( 0.108) 0.022 0.002
257 21.42 0.07 0.024 ( 0.107) 0.022 0.002
258 21.50 0.07 0.024 ( 0.107) 0.022 0.002
259 21.58 0.10 0.037 ( 0.107) 0.033 0.004
260 21.67 0.10 0.037 ( 0.106) 0.033 0.004
261 21.75 0.10 0.037 ( 0.106) 0.033 0.004
262 21.83 0.07 0.024 ( 0.105) 0.022 0.002
263 21.92 0.07 0.024 ( 0.105) 0.022 0.002
264 22.00 0.07 0.024 ( 0.105) 0.022 0.002
265 22.08 0.10 0.037 ( 0.104) 0.033 0.004
266 22.17 0.10 0.037 ( 0.104) 0.033 0.004
267 22.25 0.10 0.037 ( 0.104) 0.033 0.004
268 22.33 0.07 0.024 ( 0.103) 0.022 0.002
269 22.42 0.07 0.024 ( 0.103) 0.022 0.002
270 22.50 0.07 0.024 ( 0.103) 0.022 0.002
271 22.58 0.07 0.024 ( 0.102) 0.022 0.002
272 22.67 0.07 0.024 ( 0.102) 0.022 0.002
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273 22.75 0.07 0.024 ( 0.102) 0.022 0.002
274 22.83 0.07 0.024 ( 0.102) 0.022 0.002
275 22.92 0.07 0.024 ( 0.101) 0.022 0.002
276 23.00 0.07 0.024 ( 0.101) 0.022 0.002
277 23.08 0.07 0.024 ( 0.101) 0.022 0.002
278 23.17 0.07 0.024 ( 0.101) 0.022 0.002
279 23.25 0.07 0.024 ( 0.100) 0.022 0.002
280 23.33 0.07 0.024 ( 0.100) 0.022 0.002
281 23.42 0.07 0.024 ( 0.100) 0.022 0.002
282 23.50 0.07 0.024 ( 0.100) 0.022 0.002
283 23.58 0.07 0.024 ( 0.100) 0.022 0.002
284 23.67 0.07 0.024 ( 0.100) 0.022 0.002
285 23.75 0.07 0.024 ( 0.099) 0.022 0.002
286 23.83 0.07 0.024 ( 0.099) 0.022 0.002
287 23.92 0.07 0.024 ( 0.099) 0.022 0.002
288 24.00 0.07 0.024 ( 0.099) 0.022 0.002
(Loss Rate Not Used)
Sum = 100.0 Sum = 9.6

Flood volume = Effective rainfall 0.80(In)

times area 5.5(Ac)/[(In)/(Ft.)] = 0.4(Ac.Ft)

Total soil loss 2.24(In)

Total soil loss 1.033(Ac.Ft)

Total rainfall = 3.04(In)
Flood volume = 16127.9 Cubic Feet
Total soil loss = 44994 .8 Cubic Feet
Peak flow rate of this hydrograph = 1.357(CFS)

o S T S T T T T T T T T T T T T S e

24 - HOUR STORM
Runoff Hydrograph

Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5 10.0
0+ 5 0.0000 .00 Q
0+10 0.0001 0.01 Q
0+15 0.0002 0.01 Q
0+20 0.0003 0.02 Q
0+25 0.0004 0.02 0Q
0+30 0.0006 0.02 Q
0+35 0.0007 0.02 Q
0+40 0.0009 0.02 Q
0+45 0.0010 0.02 Q
0+50 0.0012 0.02 0Q
0+55 0.0013 0.03 0Q
1+ 0 0.0015 0.03 Q
1+ 5 0.0017 0.02 0Q
1+10 0.0018 0.02 0Q
1+15 0.0020 0.02 0Q
1+20 0.0021 0.02 0Q
1+25 0.0023 0.02 0Q
1+30 0.0024 0.02 0Q
1+35 0.0025 0.02 Q
1+40 0.0027 0.02 Q
1+45 0.0028 0.02 Q
1+50 0.0030 0.02 Q
1+55 0.0032 0.03 Q
2+ 0 0.0034 0.03 Q
2+ 5 0.0035 0.03 0Q
2+10 0.0037 0.03 Q
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2+15 0.0039 0.03 Q
2+20 0.0041 0.03 Q
2+25 0.0043 0.03 Q
2+30 0.0045 0.03 Q
2+35 0.0047 0.03 Q
2+40 0.0049 0.03 Q
2+45 0.0051 0.03 Q
2+50 0.0054 0.03 0Q
2455 0.0056 0.03 Q
3+ 0 0.0058 0.03 Q
3+ 5 0.0061 0.03 Q
3+10 0.0063 0.03 Q
3+15 0.0065 0.03 Q
3+20 0.0068 0.03 0Q
3+25 0.0070 0.03 Q
3+30 0.0072 0.03 Q
3+35 0.0075 0.03 Q
3+40 0.0077 0.03 0Q
3+45 0.0079 0.03 Q
3+50 0.0082 0.04 Q
3+55 0.0085 0.04 Q
4+ 0 0.0087 0.04 Q
4+ 5 0.0090 0.04 Q
4+10 0.0093 0.04 QV
4+15 0.0096 0.04 QV
4+20 0.0099 0.04 QV
4+25 0.0102 0.05 QV
4+30 0.0105 0.05 QV
4+35 0.0109 0.05 QV
4+40 0.0112 0.05 QV
4+45 0.0115 0.05 QV
4+50 0.0119 0.05 QV
4+55 0.0122 0.05 QV
5+ 0 0.0126 0.05 QV
5+ 5 0.0129 0.05 QV
5+10 0.0132 0.04 QV
5+15 0.0135 0.04 QV
5+20 0.0138 0.04 QV
5+25 0.0141 0.05 QV
5+30 0.0145 0.05 QV
5+35 0.0148 0.05 QV
5+40 0.0152 0.05 QV
5+45 0.0155 0.05 QV
5+50 0.0159 0.05 QV
5+55 0.0163 0.05 QV
6+ 0 0.0167 0.05 QV
6+ 5 0.0171 0.06 QV
6+10 0.0175 0.06 QV
6+15 0.0179 0.06 QV
6+20 0.0183 0.06 QV
6+25 0.0187 0.06 Q V
6+30 0.0191 0.06 Q V
6+35 0.0196 0.06 Q V
6+40 0.0200 0.07 QV
6+45 0.0205 0.07 QV
6+50 0.0210 0.07 QV
6+55 0.0214 0.07 QV
7+ 0 0.0219 0.07 QV
7+ 5 0.0224 0.07 QV
7+10 0.0229 0.07 QV
7+15 0.0233 0.07 QV
7+20 0.0238 0.07 QV
7+25 0.0243 0.07 QV
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7+30
7+35
7+40
7+45
7+50
7+55
8+ 0
8+ 5
8+10
8+15
8+20
8+25
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+ O
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ O
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40

[ejeleleolololololojololololololololololololeololololololojolololololololololololololololololojolololololololololololololololofe)

.0248
.0254
.0259
.0265
.0270
.0276
-0283
.0289
-0296
.0303
-0310
.0317
.0324
.0331
-0338
.0346
.0354
.0361
-0369
.0378
-0386
.0395
.0404
.0414
.0425
.0437
.0452
.0468
-0487
.0508
-0530
.0547
-0556
.0563
.0571
.0578
.0585
.0595
-0609
.0625
-0642
.0659
-0676
.0692
-0706
.0720
.0734
.0749
.0764
.0777
-0786
.0794
-0803
.0815
.0827
.0850
-0892
.0937
-0985
.1036
-1088
.1143
.1204

[ejelelolololojololololololololololololololololololololojolololololololololololololololololojolololololololololololololololol o)
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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+ O
14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
14+45
14+50
14+55
15+ 0
15+ 5
15+10
15+15
15+20
15+25
15+30
15+35
15+40
15+45
15+50
15+55
16+ O
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ O
17+ 5
17+10
17+15
17+20
17+25
17+30
17+35
17+40
17+45
17+50
17+55

[ejeleleolololololojololololololololololololeololololololojolololololololololololololololololojolololololololololololololololofe)

.1266
.1330
.1397
-1465
-1541
-1630
1722
.1815
-1908
.2001
.2078
.2128
.2172
.2216
.2260
.2304
.2354
.2415
.2478
.2541
.2601
.2661
.2721
.2782
.2843
.2903
.2960
.3017
-3073
.3127
.3181
.3233
-3283
.3333
.3376
.3410
-3443
.3475
-3507
-3540
-3563
.3569
.3572
.3574
-3576
.3577
-3579
.3581
-3582
.3583
.3585
.3586
-3588
-3590
-3592
-3595
-3597
-3599
-3602
.3604
-3606
.3609
.3611

[ejeleolololololololololololololololololololololololololojolololololololololololololololololololololololaol JJ i i ol i ol Sl elol ol o)

lelelelolololololololololololololololololole
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OQOO0O000

OQOO0O000

QOO0

[elelelololololololololololole)

QOO0

Page 10

\
\

<<

<<<

L <L < <L <L L L L <L <L <L <L <l <l << << <<




18+ O
18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40
18+45
18+50
18+55
19+ O
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19+45
19+50
19+55
20+ 0
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40
20+45
20+50
20+55
21+ 0
21+ 5
21+10
21+15
21+20
21+25
21+30
21+35
21+40
21+45
21+50
21+55
22+ 0
22+ 5
22+10
22+15
22+20
22+25
22+30
22+35
22+40
22+45
22+50
22+55
23+ 0
23+ 5
23+10

[ejeleleolololololojololololololololololololeololololololojolololololololololololololololololojolololololololololololololololofe)

.3612
.3614
.3616
.3618
-3620
.3622
.3624
.3625
-3627
.3628
-3630
.3631
-3632
.3633
.3634
.3635
-3637
.3639
-3641
.3642
.3644
.3645
-3646
.3647
-3648
.3649
-3651
.3652
.3654
.3655
-3656
.3658
-3659
.3661
-3662
.3663
.3664
.3665
-3666
.3668
-3669
.3670
.3671
.3672
-3673
.3675
-3676
.3677
-3678
.3679
-3680
.3682
-3683
.3684
-3685
.3686
-3687
.3688
-3689
-3690
-3690
.3691
-3692

[ejelelolololojololololololololololololololololololololojolololololololololololololololololojolololololololololololololololol o)

lellelelolololololololololololololololololololololololololololololololololololololololololololololololololololololololololol o)
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23+15 0.3693 0.01 Q
23+20 0.3694 0.01 Q
23+25 0.3695 0.01 Q
23+30 0.3696 0.01 Q
23+35 0.3697 0.01 Q
23+40 0.3698 0.01 Q
23+45 0.3699 0.01 Q
23+50 0.3700 0.01 Q
23+55 0.3701 0.01 Q
24+ 0 0.3702 0.01 Q
24+ 5 0.3702 0.01 Q
24+10 0.3702 0.00 Q
24+15 0.3702 0.00 Q
24+20 0.3702 0.00 Q
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Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

Study date 11/09/21 File: moval33prea24100.out

L
ettt

Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978

Program License Serial Number 6232

English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Gateway Heights
Existing Condition
Unit Hydrograph Runoff

Area A

Drainage Area = 5.53(Ac.) = 0.009 Sqg.- Mi.

Drainage Area for Depth-Area Areal Adjustment = 5.53(Ac.) =
0.009 Sqg. Mi.

Length along longest watercourse = 852.00(Ft.)

Length along longest watercourse measured to centroid = 341.00
(Ft.)

Length along longest watercourse = 0.161 Mi.

Length along longest watercourse measured to centroid = 0.065

Difference in elevation
Slope along watercourse
Average Manning"s "N" = 0.040

75_.00(Ft.)
464 _.7887 Ft./Mi.

Lag time = 0.053 Hr.

Lag time = 3.17 Min.

25% of lag time = 0.79 Min.

40% of lag time = 1.27 Min.

Unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



5.53 1.93 10.67

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
5.53 4.64 25.66

STORM EVENT (YEAR) = 100.00
Area Averaged 2-Year Rainfall = 1.930(In)
Area Averaged 100-Year Rainfall = 4.640(1In)

Point rain (area averaged) = 4.640(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 4.640(1In)

Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
5.530 84 .00 0.000
Total Area Entered = 5.53(Ac.)

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F

AMC2 AMC-3 (In/Hr) (Dec.%) (In/Hr) (Dec.)
(In/Hr)

84.0 93.4 0.086 0.000 0.086 1.000
0.086

Sum (F) =

0.086

Area averaged mean soil loss (F) (In/Hr) = 0.086

Minimum soil loss rate ((In/Hr)) = 0.043

(for 24 hour storm duration)

Soil low loss rate (decimal) = 0.900

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 157.948 32.675 1.821

2 0.167 315.896 53.715 2.994

3 0.250 473.844 10.920 0.609

4 0.333 631.792 2.028 0.113

5 0.417 789.740 0.662 0.037
Sum = 100.000 Sum= 5.573

The following loss rate calculations reflect use of the minimum
calculated loss

rate subtracted from the Storm Rain to produce the maximum Effective
Rain value



Unit Time Pattern
(Hr.) Percent

1 0.08 0.07
2 0.17 0.07
3 0.25 0.07
4 0.33 0.10
5 0.42 0.10
6 0.50 0.10
7 0.58 0.10
8 0.67 0.10
9 0.75 0.10
10 0.83 0.13
11 0.92 0.13
12 1.00 0.13
13 1.08 0.10
14 1.17 0.10
15 1.25 0.10
16 1.33 0.10
17 1.42 0.10
18 1.50 0.10
19 1.58 0.10
20 1.67 0.10
21 1.75 0.10
22 1.83 0.13
23 1.92 0.13
24 2.00 0.13
25 2.08 0.13
26 2.17 0.13
27 2.25 0.13
28 2.33 0.13
29 2.42 0.13
30 2.50 0.13
31 2.58 0.17
32 2.67 0.17
33 2.75 0.17
34 2.83 0.17
35 2.92 0.17
36 3.00 0.17
37 3.08 0.17
38 3.17 0.17
39 3.25 0.17
40 3.33 0.17
41  3.42 0.17
42  3.50 0.17
43 3.58 0.17
44  3.67 0.17
45 3.75 0.17
46  3.83 0.20
47  3.92 0.20
48 4.00 0.20
49 4.08 0.20
50 4.17 0.20
51 4.25 0.20
52 4.33 0.23
53 4.42 0.23
54 4.50 0.23
55 4.58 0.23
56 4.67 0.23
57 4.75 0.23

Storm Rain

(In/Hr)

[ejololojojoolojoloolojoloololololololololojoloooolojoloolololojoloolojolooloolololooloNoloNolololoNoNe)

-037
-037
.037
-056
-056
-056
-056
-056
-056
.074
.074
.074
-056
-056
-056
-056
-056
-056
-056
-056
-056
.074
.074
.074
.074
.074
.074
.074
.074
.074
-093
-093
-093
-093
-093
-093
-093
-093
-093
-093
-093
-093
-093
-093
-093
2111
2111
2111
2111
2111
2111
-130
-130
-130
-130
-130
-130

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Loss rate(In./Hr)

Max

[ejololojojoolojoloolojolojoloolololololoojolooololololoolojolojolojolojloloolojolololooloNoloolololoNoNe)

.152)
.152)
.151)
.150)
.150)
.149)
.149)
.148)
.147)
.147)
.146)
.146)
.145)
.145)
.144)
.143)
.143)
.142)
.142)
.141)
.141)
.140)
.139)
.139)
.138)
.138)
.137)
.137)
.136)
.136)
.135)
.134)
.134)
.133)
.133)
.132)
.132)
.131)
.131)
.130)
.129)
.129)
.128)
.128)
.127)
.127)
.126)
.126)
.125)
.125)
.124)
.124)
.123)
.123)
.122)
.121)
.121)

Low

ejololojojoolojoloolojolojoloolololooloojoooololojolololojolojolojolojoloNolojolojolojolooloolololoNoNe)

.033
-033
-033
-050
-050
-050
-050
-050
-050
-067
.067
.067
-050
-050
-050
-050
-050
-050
-050
-050
-050
-067
.067
.067
.067
-067
.067
.067
.067
-067
.084
.084
.084
-084
.084
.084
.084
-084
.084
.084
.084
-084
.084
.084
.084
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++
24 - HOUR STORM
RunofTf Hydrograph
N Hydrograph in 5 Minute intervals ((CFS))
__Time(h+m) Volume Ac.Ft Q(CFS) O 2.5 5.0 7.5
10.0
o+ 0.0000 oo @ L 1 1
I 0+10 0.0002 0.02 Q | | |
I 0+15 0.0003 0.02 Q | | |
! 0+20 0.0005 0.02 Q | | |
I 0+25 0.0007 0.03 Q | | |
I 0+30 0.0009 0.03 Q | | |
I 0+35 0.0011 0.03 Q | | |
I 0+40 0.0013 0.03 Q | | |
I 0+45 0.0015 0.03 Q | | |
I 0+50 0.0018 0.03 Q | | |
I 0+55 0.0020 0.04 Q | | |
I 1+ 0 0.0023 0.04 Q | | |
I 1+ 5 0.0026 0.04 Q | | |
I 1+10 0.0028 0.03 Q | | |
I 1+15 0.0030 0.03 Q | | |
I 1+20 0.0032 0.03 Q | | |
I 1+25 0.0035 0.03 Q | | |
I 1+30 0.0037 0.03 Q | | |
I 1+35 0.0039 0.03 Q | | |
I 1+40 0.0041 0.03 Q | | |
I 1+45 0.0043 0.03 Q | | |
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Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2012, Version

8.2
Study date 11/09/21 File: moval33prebl2.out
+++++++++H
++++++
Riverside County Synthetic Unit Hydrology Method
RCFC & WCD Manual date - April 1978
Program License Serial Number 6232
English (in-1Ib) Input Units Used
English Rainfall Data (Inches) Input Values Used
English Units used in output format
Gateway Heights
Predevlopment Conditions
Unit Hydrograph Runoff
Drainage Area = 8.04(Ac.) = 0.013 Sqg- Mi.
Drainage Area for Depth-Area Areal Adjustment = 8.04(Ac.) =
0.013 Sqg. Mi.
Length along longest watercourse = 1083.00(Ft.)
Length along longest watercourse measured to centroid = 476.00
(Ft.)
Length along longest watercourse = 0.205 Mi.
Length along longest watercourse measured to centroid = 0.090
Mi .

Difference in elevation

Slope
Averag
Lag ti
Lag ti

110.00(Ft.)
536.2881 Ft./Mi.

along watercourse =

e Manning"s "N" = 0.040
me = 0.064 Hr.

me = 3.83 Min.

25% of lag time = 0.96 Min.
40% of lag time = 1.53 Min.
Unit time = 5.00 Min.

Durati
User E

2 YEAR

on of storm = 1 Hour(s)
ntered Base Flow = 0.00(CFS)

Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]



8.04 0.47 3.75

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
8.04 1.19 9.57

STORM EVENT (YEAR) = 2.00
Area Averaged 2-Year Rainfall = 0.466(In)
Area Averaged 100-Year Rainfall = 1.190(In)

Point rain (area averaged)