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INTRODUCTION 
This development is located along the east and west side of Highway 74 in the unincorporated area of Perris, 
County of Riverside. 
 
The existing site sits on the east and west side of Highway 74. The existing site has building pads from existing 
residences and consists of light vegetation with poor cover, the total size for both sides of the development is 
5.35 acres. The proposed site includes the development of additional hardscape such as concrete pavement, 
asphalt pavement, concrete curb and gutter, landscaping, restaurants, gas service stations, gas service station, 
car wash, underground storm drain and the construction of above ground bioretention planters to capture and 
treat stormwater. The purpose of this study is to determine the rate of storm water runoff which will flow through 
the property during a 2-year, 10-year and 100-Year storm event. This study shows how the runoff will flow 
through the undeveloped and developed site. 
 
EXISTING WATERSHED DESCRIPTION 
West: In its existing condition the runoff flows in a sheet flow condition from the center of the lot in 2 directions. 
The west half sheet flows to the southwest corner and the east half sheet flows to the southeast corner 
East: In its existing condition the runoff flows towards the center of the site and is conveyed to the 
southwesterly corner. The runoff runs into the right-of-way of Highway 74 and eventually flows into an existing 
40” storm drain. 
 
PROPOSED WATERSHED DESCRIPTION 
West: Runoff from the proposed development will be conveyed to a series of curb & gutters and v-gutters. 
These gutters will convey the runoff east towards Highway 74 into the biofiltration basin. The runoff will be 
treated in the basin before it outlets out the driveway onto highway 74. 
East: Runoff from the proposed development will be conveyed to a series of curb & gutters and v-gutters. 
These gutters will convey the runoff to 2 biofiltration basins located on the westerly side of the lot. The runoff 
will be treated in the basins before it outlets into a storm drain system. The storm drain system will outlet near 
the southwesterly corner to the right-of-way of Highway 74 and will eventually flow into the existing 40” storm 
drain like the existing condition. 
 
METHODOLOGY - RATIONAL METHOD 
The following scenario was modeled:  
 
Existing Condition, 2-year/1-hour storm 
Existing Condition, 10-year/1-hour storm 
Existing Condition, 100-year/1-hour storm 
Proposed Condition, 2-year/1-hour storm 
Proposed Condition, 10-year/1-hour storm 
Proposed Condition, 100-year/1-hour storm  
 
Rainfall depth was derived from the Riverside County Flood Control & Water Conservation District Hydrology 
Manual's isohyetal maps and precipitation frequency Atlas, NOAA Atlas 14. 
 
Rational Method computations were performed using Advanced Engineering Software (aes), ver. 15.0, based 
on the Hydrology Manual. Discharge was calculated by the software, based on user input of rainfall, soil type, 
acreage, and land use parameters. 
 
Printouts of the rational method calculations, as well as applicable plates from the Manual, are included in this 
report. 



 

CONCLUSIONS 
 
This drainage study and the calculations presented herein demonstrate the following:  
 
Total Runoff Leaving the Site: 
 
Existing Condition West: 
 
NODE 110 & 210 Q2 =  1.46 cfs          
NODE 110 & 210 Q10 =  2.91 cfs           
NODE 110 & 210 Q100 =  4.95 cfs           
 
Existing Condition East: 
 
NODE 310 Q2 =   2.31 cfs          
NODE 310 Q10 =   4.70 cfs           
NODE 310 Q100 =   8.09 cfs 
 
 
Proposed Condition West: 
 
NODE 110 Q2 =   1.61 cfs          
NODE 110 Q10 =   2.99 cfs           
NODE 110 Q100 =   4.90 cfs 
 
Proposed Condition East: 
 
NODE 240 Q2 =   3.76 cfs          
NODE 240 Q10 =   6.90 cfs           
NODE 240 Q100 =   11.25 cfs 
 
 



APPENDIX 1 – SITE EXHIBITS 

 Vicinity Map 
 Drainage Maps 
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DRAINAGE MAP - WEST 
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DRAINAGE MAP - EXISTING EAST 
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DRAINAGE MAP - PROPOSED WEST 
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DRAINAGE MAP - PROPOSED EAST 
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DRAINAGE RESULTS 

FLOW PROCESS CHART EXISTING: 
FROM TO FROM TO Q (CFS) Q (CFS) Q (CFS) 
NODE NODE ELEV ELEV 2 YR/1 HR 10 YR/1 HR 100 YR/1 HR 

100 110 1656.5 1649.5 0.59 1.18 2.01 
200 210 1656.5 1647.5 0.87 1.73 2.94 
300 310 1659.0 1648.2 2.31 4.70 8.09 

FLOW PROCESS CHART PROPOSED: 
FROM TO FROM TO Q (CFS) Q (CFS) Q (CFS) 
NODE NODE ELEV ELEV 2 YR/1 HR 10 YR/1 HR 100 YR/1 HR 

100 110 1656.5 1654.0 1.61 2.99 4.90 
200 210 1668.0 1652.5 1.98 3.63 5.90 
210 240 1650.0 1648.5 1.98 3.63 5.90 
220 230 1659.0 1655.5 2.06 3.78 6.14 
230 240 1653.0 1648.5 2.06 3.78 6.14 
240 240 1648.5 1648.5 3.76 6.90 11.25 

DRAINAGE LEGEND: 
NODE 

DRAINAGE LEV.~391 5 
AREA (A ' 

FLOW LINE --
DRAIN PIPE = : : = : : = 
WATERSHED ___ _ 
BOUNDARY 
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APPENDIX 2 – HYDROLOGY CALCULATIONS 
 Rational Method Existing 2-Year 1-Hour Hydrology Calculations 
 Rational Method Existing 10-Year 1-Hour Hydrology Calculations 
 Rational Method Existing 100-Year 1-Hour Hydrology Calculations 
 Rational Method Proposed 2-Year 1-Hour Hydrology Calculation 
 Rational Method Proposed 10-Year 1-Hour Hydrology Calculations 
 Rational Method Proposed 100-Year 1-Hour Hydrology Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



____________________________________________________________________________ 
 **************************************************************************** 
             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 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 2 YEAR - 1 HOUR DESIGN STORM                                             * 
 * MEADOWBROOK MARKET                                                       * 
 * EXISTING CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: MMP2E.DAT                                          
   TIME/DATE OF STUDY: 15:02 07/17/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.491 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.440 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =    2.00   1-HOUR INTENSITY(INCH/HOUR) =   0.491 
   SLOPE OF INTENSITY DURATION CURVE = 0.4600 
   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 0.0312 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    100.00 TO NODE    110.00 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) =   270.00 
   UPSTREAM ELEVATION(FEET) =   1656.50 
   DOWNSTREAM ELEVATION(FEET) =   1649.50 
   ELEVATION DIFFERENCE(FEET) =      7.00 
   TC = 0.469*[(  270.00**3)/(     7.00)]**.2 =    9.146 
      2 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.166 
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .7013 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      0.59 
   TOTAL AREA(ACRES) =      0.72   TOTAL RUNOFF(CFS) =      0.59 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    210.00 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) =   231.00 
   UPSTREAM ELEVATION(FEET) =   1656.50 
   DOWNSTREAM ELEVATION(FEET) =   1647.50 
   ELEVATION DIFFERENCE(FEET) =      9.00 
   TC = 0.469*[(  231.00**3)/(     9.00)]**.2 =    7.921 
      2 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.246 
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .7107 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      0.87 
   TOTAL AREA(ACRES) =      0.98   TOTAL RUNOFF(CFS) =      0.87 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    300.00 TO NODE    310.00 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) =   671.00 
   UPSTREAM ELEVATION(FEET) =   1659.00 
   DOWNSTREAM ELEVATION(FEET) =   1648.20 
   ELEVATION DIFFERENCE(FEET) =     10.80 
   TC = 0.469*[(  671.00**3)/(    10.80)]**.2 =   14.481 
      2 YEAR RAINFALL INTENSITY(INCH/HOUR) =  0.944 
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .6696 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      2.31 
   TOTAL AREA(ACRES) =      3.65   TOTAL RUNOFF(CFS) =      2.31 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        3.7  TC(MIN.) =     14.48 
   PEAK FLOW RATE(CFS)   =       2.31 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 



**************************************************************************** 
             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 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 10 YEAR - 1 HOUR DESIGN STORM                                            * 
 * MEADOWBROOK MARKET                                                       * 
 * EXISTING CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: MMP10E.DAT                                         
   TIME/DATE OF STUDY: 15:01 07/17/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.491 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.440 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =   10.00   1-HOUR INTENSITY(INCH/HOUR) =   0.890 
   SLOPE OF INTENSITY DURATION CURVE = 0.4600 
   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 0.0312 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    100.00 TO NODE    110.00 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) =   270.00 
   UPSTREAM ELEVATION(FEET) =   1656.50 
   DOWNSTREAM ELEVATION(FEET) =   1649.50 
   ELEVATION DIFFERENCE(FEET) =      7.00 
   TC = 0.469*[(  270.00**3)/(     7.00)]**.2 =    9.146 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.115 
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .7750 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      1.18 
   TOTAL AREA(ACRES) =      0.72   TOTAL RUNOFF(CFS) =      1.18 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    210.00 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) =   231.00 
   UPSTREAM ELEVATION(FEET) =   1656.50 
   DOWNSTREAM ELEVATION(FEET) =   1647.50 
   ELEVATION DIFFERENCE(FEET) =      9.00 
   TC = 0.469*[(  231.00**3)/(     9.00)]**.2 =    7.921 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.260 
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .7817 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      1.73 
   TOTAL AREA(ACRES) =      0.98   TOTAL RUNOFF(CFS) =      1.73 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    300.00 TO NODE    310.00 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) =   671.00 
   UPSTREAM ELEVATION(FEET) =   1659.00 
   DOWNSTREAM ELEVATION(FEET) =   1648.20 
   ELEVATION DIFFERENCE(FEET) =     10.80 
   TC = 0.469*[(  671.00**3)/(    10.80)]**.2 =   14.481 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.712 
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .7516 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      4.70 
   TOTAL AREA(ACRES) =      3.65   TOTAL RUNOFF(CFS) =      4.70 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        3.7  TC(MIN.) =     14.48 
   PEAK FLOW RATE(CFS)   =       4.70 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 



____________________________________________________________________________ 
 **************************************************************************** 
             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 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 100 YEAR - 1 HOUR DESIGN STORM                                           * 
 * MEADOWBROOK MARKET                                                       * 
 * EXISTING CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: MMP100E.DAT                                        
   TIME/DATE OF STUDY: 14:56 07/17/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.491 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.440 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.440 
   SLOPE OF INTENSITY DURATION CURVE = 0.4600 
   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 0.0312 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    100.00 TO NODE    110.00 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) =   270.00 
   UPSTREAM ELEVATION(FEET) =   1656.50 
   DOWNSTREAM ELEVATION(FEET) =   1649.50 
   ELEVATION DIFFERENCE(FEET) =      7.00 
   TC = 0.469*[(  270.00**3)/(     7.00)]**.2 =    9.146 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.421 
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .8172 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      2.01 
   TOTAL AREA(ACRES) =      0.72   TOTAL RUNOFF(CFS) =      2.01 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    210.00 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) =   231.00 
   UPSTREAM ELEVATION(FEET) =   1656.50 
   DOWNSTREAM ELEVATION(FEET) =   1647.50 
   ELEVATION DIFFERENCE(FEET) =      9.00 
   TC = 0.469*[(  231.00**3)/(     9.00)]**.2 =    7.921 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.655 
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .8219 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      2.94 
   TOTAL AREA(ACRES) =      0.98   TOTAL RUNOFF(CFS) =      2.94 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    300.00 TO NODE    310.00 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) =   671.00 
   UPSTREAM ELEVATION(FEET) =   1659.00 
   DOWNSTREAM ELEVATION(FEET) =   1648.20 
   ELEVATION DIFFERENCE(FEET) =     10.80 
   TC = 0.469*[(  671.00**3)/(    10.80)]**.2 =   14.481 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.769 
   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .8004 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      8.09 
   TOTAL AREA(ACRES) =      3.65   TOTAL RUNOFF(CFS) =      8.09 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        3.7  TC(MIN.) =     14.48 
   PEAK FLOW RATE(CFS)   =       8.09 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 



____________________________________________________________________________ 
 **************************************************************************** 
             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 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 2 YEAR - 1 HOUR DESIGN STORM                                             * 
 * MEADOWBROOK MARKET                                                       * 
 * PROPOSED CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: MMP2P.DAT                                          
   TIME/DATE OF STUDY: 15:03 07/17/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.491 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.440 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =    2.00   1-HOUR INTENSITY(INCH/HOUR) =   0.491 
   SLOPE OF INTENSITY DURATION CURVE = 0.4600 
   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 0.0312 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    100.00 TO NODE    110.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 



          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS APARTMENT 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   417.00 
   UPSTREAM ELEVATION(FEET) =   1656.50 
   DOWNSTREAM ELEVATION(FEET) =   1654.00 
   ELEVATION DIFFERENCE(FEET) =      2.50 
   TC = 0.323*[(  417.00**3)/(     2.50)]**.2 =   10.030 
      2 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.118 
   APARTMENT DEVELOPMENT RUNOFF COEFFICIENT = .8488 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      1.61 
   TOTAL AREA(ACRES) =      1.70   TOTAL RUNOFF(CFS) =      1.61 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    210.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   437.00 
   UPSTREAM ELEVATION(FEET) =   1668.00 
   DOWNSTREAM ELEVATION(FEET) =   1652.50 
   ELEVATION DIFFERENCE(FEET) =     15.50 
   TC = 0.303*[(  437.00**3)/(    15.50)]**.2 =    6.727 
      2 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.344 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8776 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      1.98 
   TOTAL AREA(ACRES) =      1.68   TOTAL RUNOFF(CFS) =      1.98 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    210.00 TO NODE    240.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1650.00  DOWNSTREAM(FEET) =  1648.50 
   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.59 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.98 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    6.78 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    240.00 =     465.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    240.00 TO NODE    240.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =    6.78 
   RAINFALL INTENSITY(INCH/HR) =   1.34 



   TOTAL STREAM AREA(ACRES) =     1.68 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.98 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    220.00 TO NODE    230.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   407.00 
   UPSTREAM ELEVATION(FEET) =   1659.00 
   DOWNSTREAM ELEVATION(FEET) =   1655.50 
   ELEVATION DIFFERENCE(FEET) =      3.50 
   TC = 0.303*[(  407.00**3)/(     3.50)]**.2 =    8.680 
      2 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.195 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8756 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      2.06 
   TOTAL AREA(ACRES) =      1.97   TOTAL RUNOFF(CFS) =      2.06 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    230.00 TO NODE    240.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1653.00  DOWNSTREAM(FEET) =  1648.50 
   FLOW LENGTH(FEET) =   261.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   7.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.47 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.06 
   PIPE TRAVEL TIME(MIN.) =   0.80    Tc(MIN.) =    9.48 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    240.00 =     668.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    240.00 TO NODE    240.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =    9.48 
   RAINFALL INTENSITY(INCH/HR) =   1.15 
   TOTAL STREAM AREA(ACRES) =     1.97 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.06 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1        1.98     6.78        1.339          1.68 
       2        2.06     9.48        1.148          1.97 
 
  *********************************WARNING********************************** 



   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 
  ************************************************************************** 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        3.46     6.78       1.339 
       2        3.76     9.48       1.148 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       3.76   Tc(MIN.) =    9.48 
   TOTAL AREA(ACRES) =        3.7 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    240.00 =     668.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        3.7  TC(MIN.) =      9.48 
   PEAK FLOW RATE(CFS)   =       3.76 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



____________________________________________________________________________ 
 **************************************************************************** 
             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 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 10 YEAR - 1 HOUR DESIGH STORM                                            * 
 * MEADOWBROOK MARKET                                                       * 
 * PROPOSED CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: MMP10P.DAT                                         
   TIME/DATE OF STUDY: 15:03 07/17/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.491 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.440 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =   10.00   1-HOUR INTENSITY(INCH/HOUR) =   0.890 
   SLOPE OF INTENSITY DURATION CURVE = 0.4600 
   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 0.0312 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    100.00 TO NODE    110.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 



          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS APARTMENT 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   417.00 
   UPSTREAM ELEVATION(FEET) =   1656.50 
   DOWNSTREAM ELEVATION(FEET) =   1654.00 
   ELEVATION DIFFERENCE(FEET) =      2.50 
   TC = 0.323*[(  417.00**3)/(     2.50)]**.2 =   10.030 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.027 
   APARTMENT DEVELOPMENT RUNOFF COEFFICIENT = .8676 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      2.99 
   TOTAL AREA(ACRES) =      1.70   TOTAL RUNOFF(CFS) =      2.99 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    210.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   437.00 
   UPSTREAM ELEVATION(FEET) =   1668.00 
   DOWNSTREAM ELEVATION(FEET) =   1652.50 
   ELEVATION DIFFERENCE(FEET) =     15.50 
   TC = 0.303*[(  437.00**3)/(    15.50)]**.2 =    6.727 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.436 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8861 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      3.63 
   TOTAL AREA(ACRES) =      1.68   TOTAL RUNOFF(CFS) =      3.63 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    210.00 TO NODE    240.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1650.00  DOWNSTREAM(FEET) =  1648.50 
   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   7.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.63 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.63 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    6.78 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    240.00 =     465.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    240.00 TO NODE    240.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =    6.78 
   RAINFALL INTENSITY(INCH/HR) =   2.43 



   TOTAL STREAM AREA(ACRES) =     1.68 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.63 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    220.00 TO NODE    230.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   407.00 
   UPSTREAM ELEVATION(FEET) =   1659.00 
   DOWNSTREAM ELEVATION(FEET) =   1655.50 
   ELEVATION DIFFERENCE(FEET) =      3.50 
   TC = 0.303*[(  407.00**3)/(     3.50)]**.2 =    8.680 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.166 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8847 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      3.78 
   TOTAL AREA(ACRES) =      1.97   TOTAL RUNOFF(CFS) =      3.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    230.00 TO NODE    240.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1653.00  DOWNSTREAM(FEET) =  1648.50 
   FLOW LENGTH(FEET) =   261.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.50 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.78 
   PIPE TRAVEL TIME(MIN.) =   0.67    Tc(MIN.) =    9.35 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    240.00 =     668.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    240.00 TO NODE    240.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =    9.35 
   RAINFALL INTENSITY(INCH/HR) =   2.09 
   TOTAL STREAM AREA(ACRES) =     1.97 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.78 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1        3.63     6.78        2.428          1.68 
       2        3.78     9.35        2.094          1.97 
 
  *********************************WARNING********************************** 



   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 
  ************************************************************************** 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        6.36     6.78       2.428 
       2        6.90     9.35       2.094 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       6.90   Tc(MIN.) =    9.35 
   TOTAL AREA(ACRES) =        3.7 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    240.00 =     668.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        3.7  TC(MIN.) =      9.35 
   PEAK FLOW RATE(CFS)   =       6.90 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



____________________________________________________________________________ 
 **************************************************************************** 
             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 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 100 YEAR - 1 HOUR DESIGN STORM                                           * 
 * MEADOWBROOK MARKET                                                       * 
 * PROPOSED CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: MMP100P.DAT                                        
   TIME/DATE OF STUDY: 14:55 07/17/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.491 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.440 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.440 
   SLOPE OF INTENSITY DURATION CURVE = 0.4600 
   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 0.0312 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    100.00 TO NODE    110.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 



          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS APARTMENT 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   417.00 
   UPSTREAM ELEVATION(FEET) =   1656.50 
   DOWNSTREAM ELEVATION(FEET) =   1654.00 
   ELEVATION DIFFERENCE(FEET) =      2.50 
   TC = 0.323*[(  417.00**3)/(     2.50)]**.2 =   10.030 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.279 
   APARTMENT DEVELOPMENT RUNOFF COEFFICIENT = .8785 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      4.90 
   TOTAL AREA(ACRES) =      1.70   TOTAL RUNOFF(CFS) =      4.90 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    210.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   437.00 
   UPSTREAM ELEVATION(FEET) =   1668.00 
   DOWNSTREAM ELEVATION(FEET) =   1652.50 
   ELEVATION DIFFERENCE(FEET) =     15.50 
   TC = 0.303*[(  437.00**3)/(    15.50)]**.2 =    6.727 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.940 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8909 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      5.90 
   TOTAL AREA(ACRES) =      1.68   TOTAL RUNOFF(CFS) =      5.90 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    210.00 TO NODE    240.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1650.00  DOWNSTREAM(FEET) =  1648.50 
   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.19 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.90 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    6.77 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    240.00 =     465.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    240.00 TO NODE    240.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =    6.77 
   RAINFALL INTENSITY(INCH/HR) =   3.93 



   TOTAL STREAM AREA(ACRES) =     1.68 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.90 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    220.00 TO NODE    230.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   407.00 
   UPSTREAM ELEVATION(FEET) =   1659.00 
   DOWNSTREAM ELEVATION(FEET) =   1655.50 
   ELEVATION DIFFERENCE(FEET) =      3.50 
   TC = 0.303*[(  407.00**3)/(     3.50)]**.2 =    8.680 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.504 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8899 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      6.14 
   TOTAL AREA(ACRES) =      1.97   TOTAL RUNOFF(CFS) =      6.14 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    230.00 TO NODE    240.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1653.00  DOWNSTREAM(FEET) =  1648.50 
   FLOW LENGTH(FEET) =   261.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   9.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.38 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.14 
   PIPE TRAVEL TIME(MIN.) =   0.59    Tc(MIN.) =    9.27 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    240.00 =     668.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    240.00 TO NODE    240.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =    9.27 
   RAINFALL INTENSITY(INCH/HR) =   3.40 
   TOTAL STREAM AREA(ACRES) =     1.97 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.14 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1        5.90     6.77        3.929          1.68 
       2        6.14     9.27        3.400          1.97 
 
  *********************************WARNING********************************** 



   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 
  ************************************************************************** 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1       10.38     6.77       3.929 
       2       11.25     9.27       3.400 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      11.25   Tc(MIN.) =    9.27 
   TOTAL AREA(ACRES) =        3.7 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    240.00 =     668.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        3.7  TC(MIN.) =      9.27 
   PEAK FLOW RATE(CFS)   =      11.25 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



APPENDIX 3 – SOILS / SITE INFORMATION 
 NOAA Rainfall Data 
 Riverside County Slope Intensity Duration Curve 
 Soils Reports 
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APPENDIX 4 – BIORETENTION BMPs 
 Above Ground Bioretention Planter Calculations 



Ponding Depth 0.5 Above Ground Storage (ft3) 504
Basin Footprint (ft2) 897 Below Ground Storage (ft3) 1884

Area of Side Slope (ft2) 220 Total System Storage (ft3) 2387

Proposed DCV (ft3) 2264
% of Total DCV Retention 105%

Media Depth (ft) 3
Media Porosity 30%

Gravel Depth (ft) 3
Gravel Porosity 40%

=
=

= INPUT DATA
= CALCULATED DATA

* Total System Storage = Above Ground Storage + Gravel Storage

+(Basin Footprint x Gravel Depth) x Gravel Porosity

BIOFILTRATION BASIN VOLUME CALCULATION - DMA 1

Results
Total System Retention (ft3)

* Above Ground Basin Volume = (Basin Footprint x Depth) + (Area of Side Slope x Depth)/2

* Below Ground Basin Volume = (Basin Footprint x Media Depth) x Media Porosity 

VBMP > VDCV ???
2387
YES



Ponding Depth 0.5 Above Ground Storage (ft3) 655
Basin Footprint (ft2) 1200 Below Ground Storage (ft3) 2520

Area of Side Slope (ft2) 220 Total System Storage (ft3) 3175

Proposed DCV (ft3) 3112
% of Total DCV Retention 102%

Media Depth (ft) 3
Media Porosity 30%

Gravel Depth (ft) 3
Gravel Porosity 40%

=
=

= INPUT DATA
= CALCULATED DATA

+(Basin Footprint x Gravel Depth) x Gravel Porosity

* Total System Storage = Above Ground Storage + Gravel Storage

Total System Retention (ft3) 3175
VBMP > VDCV ??? YES

* Above Ground Basin Volume = (Basin Footprint x Depth) + (Area of Side Slope x Depth)/2

* Below Ground Basin Volume = (Basin Footprint x Media Depth) x Media Porosity 

Results

BIOFILTRATION BASIN VOLUME CALCULATION - DMA 2



Ponding Depth 0.5 Above Ground Storage (ft3) 565
Basin Footprint (ft2) 1020 Below Ground Storage (ft3) 2142

Area of Side Slope (ft2) 220 Total System Storage (ft3) 2707

Proposed DCV (ft3) 2647
% of Total DCV Retention 102%

Media Depth (ft) 3
Media Porosity 30%

Gravel Depth (ft) 3
Gravel Porosity 40%

=
=

= INPUT DATA
= CALCULATED DATA

Results

BIOFILTRATION BASIN VOLUME CALCULATION - DMA 3

+(Basin Footprint x Gravel Depth) x Gravel Porosity

* Total System Storage = Above Ground Storage + Gravel Storage

Total System Retention (ft3) 2707
VBMP > VDCV ??? YES

* Above Ground Basin Volume = (Basin Footprint x Depth) + (Area of Side Slope x Depth)/2

* Below Ground Basin Volume = (Basin Footprint x Media Depth) x Media Porosity 
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