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DISCUSSION

Purpose:

The purpose of this report is to provide hydraulic and hydraulic calculations for the proposed
APN# 152-040-003 and provide the design of the onsite storm drain systems for the proposed
SFR development. The project site is located in the city of Eastvale, County of Riverside. The
site is north of Orange Street, south of Schleisman Road, and existing residential/commercial
development to the east/west.

Purpose
The purpose of this report is to demonstrate how the developed runoff for the proposed tract of
SFR development retained and mitigated water quality volume, and sizing of onsite storm drain
system for 100-yr storm event.  The retention/infiltration basin overflow into the proposed onsite
storm drain system and drains to the existing City storm drain (48” RCP) in Orange Road.

Criteria
The criteria utilized for hydrologic and Hydraulic analysis is the Riverside County Hydrology
Manual and Rational Method Hydrology Analysis utilizing AES software to perform
computations. 100-yr storm analysis was performed for the developed & un-developed condition.

Findings
Due the preliminary nature of this report, only the 100-yr storm event for the developed
hydrology has been analyzed.

In pre-developed condition, the site consist of a single structure residential development and
drain out to the south to the existing City Storm Drain System in Orange Street via proposed
lateral.

In the proposed developed (Tract of single family residential development) site will drain to the
proposed two below surface retention/infiltration chamber system-1,2  for low flow infiltration.
Once the retention/infiltration chamber system-1,2 reach its capacity, it will overflow into the
onsite storm drain system and finally drains to the existing City Storm Drain System in Orange
Street via the proposed 30” RCP lateral. It was calculated in proposed condition the site will
generate a peak runoff flowrate of 22.8 from 100-yr storm event.  All the proposed onsite storm
drainage system are sized based the flow rate for100-yr storm event. The proposed onsite
drainage system conveys runoff to the existing storm drain system south of the site which is also
consistence with the existing drainage pattern.
In pre-developed condition the runoff rate calculated as 15.5 CFS and in developed condition the
runoff rate calculated as 22.8 CFS. There will be an increase of 7.3 CFS in developed condition.
By implementing the Retention/Infiltration Chamber System-1,2 onsite, and by attenuation of
runoff in the Retention/Infiltration Chamber System-1,2, the outflow from the site in developed
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condition will substantially reduce and will be at or below the pre-developed condition runoff
rate.

There is an existing storm drain system in Orange Street across the sites frontage which begins as
a 42” and transitions to a 48” part way through the site.  This storm drain had a lateral A-2 which
was bulk headed off at the front of our site for this development to tie into.  Lateral A-2 was
estimated to carry 24.7 CFS, which is greater than the 22.8 CFS the project generates.
Therefore, this project is consistent with the anticipated flows of the existing City storm drain
system, and will not affect the HGL found on the city reference drawings.  These plans are
included as reference.
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SITE: 8.28 AC
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 ____________________________________________________________________________
 ****************************************************************************
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL
          (c) Copyright 1982-2016 Advanced Engineering Software (aes)
                       (Rational Tabling Version 23.0)
                    Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * MLC EASTVALE, DEVELOPED CONDITION                                        *
 * Peak Runoff CAlculation                                                  *
 * 100yr storm event                                                        *
  **************************************************************************

   FILE NAME: MLC.DAT
   TIME/DATE OF STUDY: 11:02 07/25/2022
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.60
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.550
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.400
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.400
   SLOPE OF INTENSITY DURATION CURVE = 0.5500
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE      0.00 TO NODE      1.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS SINGLE FAMILY (1/4 ACRE)
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   448.00
   UPSTREAM ELEVATION(FEET) =    618.90
   DOWNSTREAM ELEVATION(FEET) =    613.00
   ELEVATION DIFFERENCE(FEET) =      5.90
   TC = 0.393*[(  448.00**3)/(     5.90)]**.2 =   10.729
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.608
   USER-SPECIFIED RUNOFF COEFFICIENT = .7987
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =     10.72
   TOTAL AREA(ACRES) =      3.72   TOTAL RUNOFF(CFS) =     10.72



 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   604.80  DOWNSTREAM(FEET) =   602.50
   FLOW LENGTH(FEET) =   446.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  17.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.50
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      10.72
   PIPE TRAVEL TIME(MIN.) =   1.65    Tc(MIN.) =   12.38
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      2.00 =     894.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      2.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.335
   USER-SPECIFIED RUNOFF COEFFICIENT = .7924
   SOIL CLASSIFICATION IS "B"
   SUBAREA AREA(ACRES) =    4.56   SUBAREA RUNOFF(CFS) =   12.05
   TOTAL AREA(ACRES) =        8.3   TOTAL RUNOFF(CFS) =      22.77
   TC(MIN.) =   12.38

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   602.50  DOWNSTREAM(FEET) =   601.90
   FLOW LENGTH(FEET) =   118.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  21.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.44
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      22.77
   PIPE TRAVEL TIME(MIN.) =   0.36    Tc(MIN.) =   12.74
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      3.00 =    1012.00 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        8.3  TC(MIN.) =     12.74
   PEAK FLOW RATE(CFS)   =      22.77
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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 ____________________________________________________________________________
 ****************************************************************************
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL
          (c) Copyright 1982-2016 Advanced Engineering Software (aes)
                       (Rational Tabling Version 23.0)
                    Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * MLC ONTARION, EXISTING CONDITION                                         *
 * Peak Runoff CAlculation                                                  *
 * 100yr storm event                                                        *
  **************************************************************************

   FILE NAME: MLC.DAT
   TIME/DATE OF STUDY: 11:58 07/25/2022
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.60
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.550
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.400
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.400
   SLOPE OF INTENSITY DURATION CURVE = 0.5500
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE      0.00 TO NODE      1.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS SINGLE FAMILY(1-ACRE LOTS)
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   775.00
   UPSTREAM ELEVATION(FEET) =    618.90
   DOWNSTREAM ELEVATION(FEET) =    613.90



   ELEVATION DIFFERENCE(FEET) =      5.00
   TC = 0.469*[(  775.00**3)/(     5.00)]**.2 =   18.418
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.681
   USER-SPECIFIED RUNOFF COEFFICIENT = .6977
   SOIL CLASSIFICATION IS "B"
   SUBAREA RUNOFF(CFS) =     15.49
   TOTAL AREA(ACRES) =      8.28   TOTAL RUNOFF(CFS) =     15.49
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        8.3  TC(MIN.) =     18.42
   PEAK FLOW RATE(CFS)   =      15.49
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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____________________________________________________________________________
****************************************************************************

                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE
          (C) Copyright 1982-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 16:35 02/25/2021
============================================================================

  Problem Descriptions:
   12" sd caPACITY

****************************************************************************
>>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     PIPE DIAMETER(FEET) =   1.000
     FLOWDEPTH(FEET) =   0.950
     PIPE SLOPE(FEET/FEET) =  0.0050
     MANNINGS FRICTION FACTOR = 0.013000
     >>>>> NORMAL DEPTH FLOW(CFS) =      2.71
============================================================================

     NORMAL-DEPTH FLOW INFORMATION:
----------------------------------------------------------------------------

     NORMAL DEPTH(FEET) =      0.95
     FLOW AREA(SQUARE FEET) =      0.77
     FLOW TOP-WIDTH(FEET) =     0.436
     FLOW PRESSURE + MOMENTUM(POUNDS) =           40.54
     FLOW VELOCITY(FEET/SEC.) =           3.512
     FLOW VELOCITY HEAD(FEET) =           0.192
     HYDRAULIC DEPTH(FEET) =      1.77
     FROUDE NUMBER =     0.465
     SPECIFIC ENERGY(FEET) =            1.14
============================================================================
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****************************************************************************

                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE
          (C) Copyright 1982-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 11:07 07/25/2022
============================================================================

  Problem Descriptions:
   24" SD CAPACITY CALC
   S=0.005

****************************************************************************
>>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     PIPE DIAMETER(FEET) =   2.000
     FLOWDEPTH(FEET) =   1.900
     PIPE SLOPE(FEET/FEET) =  0.0050
     MANNINGS FRICTION FACTOR = 0.013000
     >>>>> NORMAL DEPTH FLOW(CFS) =     17.19
============================================================================

     NORMAL-DEPTH FLOW INFORMATION:
----------------------------------------------------------------------------

     NORMAL DEPTH(FEET) =      1.90
     FLOW AREA(SQUARE FEET) =      3.08
     FLOW TOP-WIDTH(FEET) =     0.872
     FLOW PRESSURE + MOMENTUM(POUNDS) =          362.61
     FLOW VELOCITY(FEET/SEC.) =           5.575
     FLOW VELOCITY HEAD(FEET) =           0.483
     HYDRAULIC DEPTH(FEET) =      3.54
     FROUDE NUMBER =     0.522
     SPECIFIC ENERGY(FEET) =            2.38
============================================================================

1
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                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE
          (C) Copyright 1982-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 10:57 07/25/2022
============================================================================

  Problem Descriptions:
   30" SD CAPACITY CALC
   S=0.005

****************************************************************************
>>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     PIPE DIAMETER(FEET) =   2.500
     FLOWDEPTH(FEET) =   2.450
     PIPE SLOPE(FEET/FEET) =  0.0050
     MANNINGS FRICTION FACTOR = 0.013000
     >>>>> NORMAL DEPTH FLOW(CFS) =     30.65
============================================================================

     NORMAL-DEPTH FLOW INFORMATION:
----------------------------------------------------------------------------

     NORMAL DEPTH(FEET) =      2.45
     FLOW AREA(SQUARE FEET) =      4.89
     FLOW TOP-WIDTH(FEET) =     0.700
     FLOW PRESSURE + MOMENTUM(POUNDS) =          740.44
     FLOW VELOCITY(FEET/SEC.) =           6.273
     FLOW VELOCITY HEAD(FEET) =           0.611
     HYDRAULIC DEPTH(FEET) =      6.98
     FROUDE NUMBER =     0.418
     SPECIFIC ENERGY(FEET) =            3.06
============================================================================
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****************************************************************************

                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE
          (C) Copyright 1982-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 12:31 07/25/2022
============================================================================

  Problem Descriptions:
   STREET CAPACITY CALCULATION
   DEV. CONDITION
   MLC, EASTVALE
****************************************************************************
>>>>STREETFLOW MODEL INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     CONSTANT STREET GRADE(FEET/FEET) = 0.005000
     CONSTANT STREET FLOW(CFS) =   11.00
     AVERAGE STREETFLOW FRICTION FACTOR(MANNING) = 0.015000
     CONSTANT SYMMETRICAL STREET HALF-WIDTH(FEET) =   18.00
     DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =    8.00
     INTERIOR STREET CROSSFALL(DECIMAL) = 0.020000
     OUTSIDE  STREET CROSSFALL(DECIMAL) = 0.020000
     CONSTANT SYMMETRICAL CURB HEIGHT(FEET) =   0.50
     CONSTANT SYMMETRICAL GUTTER-WIDTH(FEET) =   1.50
     CONSTANT SYMMETRICAL GUTTER-LIP(FEET) =  0.03125
     CONSTANT SYMMETRICAL GUTTER-HIKE(FEET) =  0.12500
     FLOW ASSUMED TO FILL STREET EVENLY ON BOTH SIDES
============================================================================

     STREET FLOW MODEL RESULTS:
----------------------------------------------------------------------------

     STREET FLOW DEPTH(FEET) =  0.44
     HALFSTREET FLOOD WIDTH(FEET) =   15.68
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.13
     PRODUCT OF DEPTH&VELOCITY =    0.94
============================================================================
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****************************************************************************

                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE
          (C) Copyright 1982-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 17:57 03/24/2022
============================================================================

  Problem Descriptions:
   CATCH BASIN SIZING CALC

****************************************************************************
>>>>FLOWBY CATCH BASIN INLET CAPACITY INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     Curb Inlet Capacities are approximated based on the Bureau of
     Public Roads nomograph plots for flowby basins and sump basins.

     STREETFLOW(CFS) =   10.00
     GUTTER FLOWDEPTH(FEET) =  0.50
     BASIN LOCAL DEPRESSION(FEET) =  0.18

----------------------------------------------------------------------------
          FLOWBY BASIN ANALYSIS RESULTS:

        BASIN WIDTH     FLOW INTERCEPTION
             2.56            1.82
             3.00            2.11
             3.50            2.43
             4.00            2.74
             4.50            3.05
             5.00            3.36
             5.50            3.66
             6.00            3.96
             6.50            4.26
             7.00            4.52
             7.50            4.78
             8.00            5.03
             8.50            5.27
             9.00            5.51
             9.50            5.75
            10.00            5.98
            10.50            6.21
            11.00            6.44
            11.50            6.67
            12.00            6.89
            12.50            7.10
            13.00            7.30
            13.50            7.49
            14.00            7.67
            14.50            7.84
            15.00            8.00
            15.50            8.16
            16.00            8.31
            16.50            8.45
            17.00            8.58
            17.50            8.70
            18.00            8.82
            18.50            8.94
            19.00            9.04
            19.50            9.15
            20.00            9.24

1
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            20.50            9.33
            21.00            9.42
            21.50            9.50
            22.00            9.57
            22.50            9.65
            23.00            9.71
            23.50            9.78
            24.00            9.84
            24.50            9.89
            25.00            9.94
            25.50            9.99
            25.57           10.00
============================================================================
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