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 **************************************************************************** 

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 

              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 

 

                            Analysis prepared by: 

 

                        ADAMS STREETER CIVIL ENGINEERS                        

                      16755 VON KARMAN AVENUE, SUITE 150                      

                               IRVINE, CA 92606                               

                                (949) 474-2330                                

 

  ************************** DESCRIPTION OF STUDY ************************** 

 * 2-YEAR STORM EVENT HYDROLOGY ANALYSIS                                    * 

 * OAKCREEK COMMUNITY PARK, IRVINE CALIFORNIA                               * 

 * EXISTING CONDITION                                                       * 

  ************************************************************************** 

 

   FILE NAME: OAK02EXA.DAT                                       

   TIME/DATE OF STUDY: 15:59 04/04/2022 

 ============================================================================ 

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

 ============================================================================ 

                     --*TIME-OF-CONCENTRATION MODEL*-- 

 

   USER SPECIFIED STORM EVENT(YEAR) =    2.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) I ASSUMED FOR RATIONAL METHOD* 

 

   *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   0.50    2.00 0.0313 0.125 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.* 

   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   251.00 

   ELEVATION DATA: UPSTREAM(FEET) =    157.60  DOWNSTREAM(FEET) =    151.80 
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   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.355 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.580 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   PUBLIC PARK                B        0.07      0.30     0.850    36    9.36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA RUNOFF(CFS) =      0.08 

   TOTAL AREA(ACRES) =      0.07   PEAK FLOW RATE(CFS) =      0.08 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   ** WARNING: Computed Flowrate is less than 0.1 cfs, 

                 Routing Algorithm is UNAVAILABLE. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    9.36 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.580 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.24      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.24      SUBAREA RUNOFF(CFS) =    0.29 

   EFFECTIVE AREA(ACRES) =      0.31   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        0.3       PEAK FLOW RATE(CFS) =       0.37 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   363.00   MANNING'S N =  0.010 

   DEPTH OF FLOW IN   8.0 INCH PIPE IS   2.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.12 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.37 

   PIPE TRAVEL TIME(MIN.) =   1.47    Tc(MIN.) =   10.82 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =     614.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   10.82 

E-46



   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.453 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.46      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.46      SUBAREA RUNOFF(CFS) =    0.50 

   EFFECTIVE AREA(ACRES) =      0.77   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        0.8       PEAK FLOW RATE(CFS) =       0.83 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =    97.00   MANNING'S N =  0.010 

   DEPTH OF FLOW IN   8.0 INCH PIPE IS   3.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.11 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.83 

   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =   11.14 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =     711.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.14 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.429 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.11      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.11      SUBAREA RUNOFF(CFS) =    0.12 

   EFFECTIVE AREA(ACRES) =      0.88   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        0.9       PEAK FLOW RATE(CFS) =       0.93 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   135.00   MANNING'S N =  0.010 

   DEPTH OF FLOW IN   8.0 INCH PIPE IS   4.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.25 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.93 
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   PIPE TRAVEL TIME(MIN.) =   0.43    Tc(MIN.) =   11.57 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =     846.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.57 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.399 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.77      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.77      SUBAREA RUNOFF(CFS) =    0.79 

   EFFECTIVE AREA(ACRES) =      1.65   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        1.6       PEAK FLOW RATE(CFS) =       1.70 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =     5.00   MANNING'S N =  0.010 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.08 

   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       1.70 

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   11.58 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =     851.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.58 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.398 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        3.91      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    3.91      SUBAREA RUNOFF(CFS) =    4.02 

   EFFECTIVE AREA(ACRES) =      5.56   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        5.6       PEAK FLOW RATE(CFS) =       5.72 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 
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   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0111 

   FLOW LENGTH(FEET) =   231.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS   8.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.00 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       5.72 

   PIPE TRAVEL TIME(MIN.) =   0.64    Tc(MIN.) =   12.22 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1082.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =   12.22 

   RAINFALL INTENSITY(INCH/HR) =   1.36 

   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.85 

   EFFECTIVE STREAM AREA(ACRES) =       5.56 

   TOTAL STREAM AREA(ACRES) =       5.56 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       5.72 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.10 TO NODE      8.20 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   300.00 

   ELEVATION DATA: UPSTREAM(FEET) =    150.00  DOWNSTREAM(FEET) =    144.55 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.542 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.475 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   PUBLIC PARK                B        0.76      0.30     0.850    36   10.54 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA RUNOFF(CFS) =      0.83 

   TOTAL AREA(ACRES) =      0.76   PEAK FLOW RATE(CFS) =      0.83 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.20 TO NODE      8.30 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   167.00   MANNING'S N =  0.010 
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   DEPTH OF FLOW IN   8.0 INCH PIPE IS   3.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.10 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.83 

   PIPE TRAVEL TIME(MIN.) =   0.55    Tc(MIN.) =   11.09 

   LONGEST FLOWPATH FROM NODE      8.10 TO NODE      8.30 =     467.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.30 TO NODE      8.30 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.09 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.433 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.60      0.30     0.100    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA AREA(ACRES) =    0.60      SUBAREA RUNOFF(CFS) =    0.76 

   EFFECTIVE AREA(ACRES) =      1.36   AREA-AVERAGED Fm(INCH/HR) =  0.16 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.52 

   TOTAL AREA(ACRES) =        1.4       PEAK FLOW RATE(CFS) =       1.56 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.30 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0077 

   FLOW LENGTH(FEET) =    37.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.74 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       1.56 

   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =   11.25 

   LONGEST FLOWPATH FROM NODE      8.10 TO NODE      8.00 =     504.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =   11.25 

   RAINFALL INTENSITY(INCH/HR) =   1.42 

   AREA-AVERAGED Fm(INCH/HR) =  0.16 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.52 

   EFFECTIVE STREAM AREA(ACRES) =       1.36 

   TOTAL STREAM AREA(ACRES) =       1.36 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.56 

 

 **************************************************************************** 
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   FLOW PROCESS FROM NODE      8.40 TO NODE      8.50 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   252.00 

   ELEVATION DATA: UPSTREAM(FEET) =    147.00  DOWNSTREAM(FEET) =    142.68 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.261 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.990 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 B        0.44      0.30     0.100    36    6.26 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      0.78 

   TOTAL AREA(ACRES) =      0.44   PEAK FLOW RATE(CFS) =      0.78 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.50 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0557 

   FLOW LENGTH(FEET) =    37.70   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   2.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.13 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.78 

   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =    6.36 

   LONGEST FLOWPATH FROM NODE      8.40 TO NODE      8.00 =     289.70 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 

   TIME OF CONCENTRATION(MIN.) =    6.36 

   RAINFALL INTENSITY(INCH/HR) =   1.97 

   AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       0.44 

   TOTAL STREAM AREA(ACRES) =       0.44 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       0.78 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        5.72   12.22    1.355  0.30( 0.26) 0.85       5.6       1.00 

       2        1.56   11.25    1.421  0.30( 0.16) 0.52       1.4       8.10 
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       3        0.78    6.36    1.971  0.30( 0.03) 0.10       0.4       8.40 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  3 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        6.69    6.36    1.971  0.30( 0.21) 0.71       4.1       8.40 

       2        7.70   11.25    1.421  0.30( 0.22) 0.74       6.9       8.10 

       3        7.73   12.22    1.355  0.30( 0.22) 0.74       7.4       1.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       7.73    Tc(MIN.) =    12.22 

   EFFECTIVE AREA(ACRES) =       7.36   AREA-AVERAGED Fm(INCH/HR) =  0.22 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.74 

   TOTAL AREA(ACRES) =        7.4 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1082.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   FLOW LENGTH(FEET) =   261.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  12.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.85 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       7.73 

   PIPE TRAVEL TIME(MIN.) =   0.90    Tc(MIN.) =   13.12 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    1343.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   13.12 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.301 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.52      0.30     0.100    36 

   PUBLIC PARK                B        3.04      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.740 

   SUBAREA AREA(ACRES) =    3.56      SUBAREA RUNOFF(CFS) =    3.46 

   EFFECTIVE AREA(ACRES) =     10.92   AREA-AVERAGED Fm(INCH/HR) =  0.22 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.74 

   TOTAL AREA(ACRES) =       10.9       PEAK FLOW RATE(CFS) =      10.60 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       11.08    7.29    1.823  0.30( 0.22) 0.72       7.7       8.40 
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       2       10.74   12.15    1.360  0.30( 0.22) 0.74      10.5       8.10 

       3       10.60   13.12    1.301  0.30( 0.22) 0.74      10.9       1.00 

   NEW PEAK FLOW DATA ARE: 

   PEAK FLOW RATE(CFS) =      11.08  Tc(MIN.) =    7.29 

   AREA-AVERAGED Fm(INCH/HR) =  0.22  AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.72  EFFECTIVE AREA(ACRES) =       7.66 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    7.29 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.823 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.31      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.31      SUBAREA RUNOFF(CFS) =    0.44 

   EFFECTIVE AREA(ACRES) =      7.97   AREA-AVERAGED Fm(INCH/HR) =  0.22 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.73 

   TOTAL AREA(ACRES) =       11.2       PEAK FLOW RATE(CFS) =      11.51 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   FLOW LENGTH(FEET) =    45.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.31 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      11.51 

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    7.43 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    1388.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    43.70   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  10.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.80 

   GIVEN PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      11.51 

   PIPE TRAVEL TIME(MIN.) =   0.11    Tc(MIN.) =    7.54 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =    1431.70 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  41 
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 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    93.90   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  10.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.80 

   GIVEN PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      11.51 

   PIPE TRAVEL TIME(MIN.) =   0.23    Tc(MIN.) =    7.77 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    1525.60 FEET. 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

E-54



 **************************************************************************** 

   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =     2.35 

   ELEVATION DATA: UPSTREAM(FEET) =    154.00  DOWNSTREAM(FEET) =    149.00 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.264 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   NATURAL POOR COVER 

   "BARREN"                   B        0.63      0.30     1.000    72    5.00 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA RUNOFF(CFS) =      1.11 

   TOTAL AREA(ACRES) =      0.63   PEAK FLOW RATE(CFS) =      1.11 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.00 TO NODE     23.00 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    149.00  DOWNSTREAM(FEET) =    139.90 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   858.00   CHANNEL SLOPE =  0.0106 

   CHANNEL FLOW THRU SUBAREA(CFS) =       1.11 

   FLOW VELOCITY(FEET/SEC) =   1.58 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

   TRAVEL TIME(MIN.) =   9.07   Tc(MIN.) =   14.07 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =     860.35 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   14.07 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.250 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   NATURAL POOR COVER 

   "BARREN"                   B        4.59      0.30     1.000    72 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA AREA(ACRES) =    4.59      SUBAREA RUNOFF(CFS) =    3.92 

   EFFECTIVE AREA(ACRES) =      5.22   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  1.00 

   TOTAL AREA(ACRES) =        5.2       PEAK FLOW RATE(CFS) =       4.46 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 
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   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =   14.07 

   RAINFALL INTENSITY(INCH/HR) =   1.25 

   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  1.00 

   EFFECTIVE STREAM AREA(ACRES) =       5.22 

   TOTAL STREAM AREA(ACRES) =       5.22 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.46 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.10 TO NODE     23.20 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   285.00 

   ELEVATION DATA: UPSTREAM(FEET) =    150.80  DOWNSTREAM(FEET) =    147.80 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.521 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.337 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   NATURAL POOR COVER 

   "BARREN"                   B        0.84      0.30     1.000    72   12.52 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA RUNOFF(CFS) =      0.78 

   TOTAL AREA(ACRES) =      0.84   PEAK FLOW RATE(CFS) =      0.78 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.20 TO NODE     23.00 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    147.80  DOWNSTREAM(FEET) =    139.90 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   791.00   CHANNEL SLOPE =  0.0100 

   NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION 

   CHANNEL FLOW THRU SUBAREA(CFS) =       0.78 

   FLOW VELOCITY(FEET/SEC) =   1.50 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

   TRAVEL TIME(MIN.) =   8.79   Tc(MIN.) =   21.32 

   LONGEST FLOWPATH FROM NODE     23.10 TO NODE     23.00 =    1076.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   21.32 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.985 

   SUBAREA LOSS RATE DATA(AMC  I ): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   NATURAL POOR COVER 

   "BARREN"                   B        1.81      0.30     1.000    72 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA AREA(ACRES) =    1.81      SUBAREA RUNOFF(CFS) =    1.12 

   EFFECTIVE AREA(ACRES) =      2.65   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  1.00 

   TOTAL AREA(ACRES) =        2.6       PEAK FLOW RATE(CFS) =       1.63 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 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.) =   21.32 

   RAINFALL INTENSITY(INCH/HR) =   0.98 

   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  1.00 

   EFFECTIVE STREAM AREA(ACRES) =       2.65 

   TOTAL STREAM AREA(ACRES) =       2.65 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.63 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        4.46   14.07    1.250  0.30( 0.30) 1.00       5.2      21.00 

       2        1.63   21.32    0.985  0.30( 0.30) 1.00       2.6      23.10 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        5.96   14.07    1.250  0.30( 0.30) 1.00       7.0      21.00 

       2        4.85   21.32    0.985  0.30( 0.30) 1.00       7.9      23.10 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       5.96    Tc(MIN.) =    14.07 

   EFFECTIVE AREA(ACRES) =       6.97   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  1.00 

   TOTAL AREA(ACRES) =        7.9 

   LONGEST FLOWPATH FROM NODE     23.10 TO NODE     23.00 =    1076.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 
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   FLOW LENGTH(FEET) =    45.70   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.89 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       5.96 

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =   14.20 

   LONGEST FLOWPATH FROM NODE     23.10 TO NODE     24.00 =    1121.70 FEET. 

 ============================================================================ 

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        7.9  TC(MIN.) =     14.20 

   EFFECTIVE AREA(ACRES) =      6.97  AREA-AVERAGED Fm(INCH/HR)=  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 1.000 

   PEAK FLOW RATE(CFS)   =       5.96 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        5.96   14.20    1.243  0.30( 0.30) 1.00       7.0      21.00 

       2        4.85   21.45    0.981  0.30( 0.30) 1.00       7.9      23.10 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 

 **************************************************************************** 

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 

              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 

 

                            Analysis prepared by: 

 

                        ADAMS STREETER CIVIL ENGINEERS                        

                      16755 VON KARMAN AVENUE, SUITE 150                      

                               IRVINE, CA 92606                               

                                (949) 474-2330                                

 

  ************************** DESCRIPTION OF STUDY ************************** 

 * 2-YEAR STORM EVENT HYDROLOGY ANYLYSIS                                    * 

 * OAKCREEK COMMUNITY PARK, IRVINE CALIFORNIA                               * 

 * PROPOSED CONDITION                                                       * 

  ************************************************************************** 

 

   FILE NAME: OAK02PRA.DAT                                       

   TIME/DATE OF STUDY: 16:01 04/04/2022 

 ============================================================================ 

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

 ============================================================================ 

                     --*TIME-OF-CONCENTRATION MODEL*-- 

 

   USER SPECIFIED STORM EVENT(YEAR) =    2.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) I ASSUMED FOR RATIONAL METHOD* 

 

   *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   0.50    2.00 0.0313 0.125 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.* 

   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   251.00 

   ELEVATION DATA: UPSTREAM(FEET) =    157.00  DOWNSTREAM(FEET) =    151.80 
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   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.562 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.560 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   PUBLIC PARK                B        0.07      0.30     0.850    36    9.56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA RUNOFF(CFS) =      0.08 

   TOTAL AREA(ACRES) =      0.07   PEAK FLOW RATE(CFS) =      0.08 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   ** WARNING: Computed Flowrate is less than 0.1 cfs, 

                 Routing Algorithm is UNAVAILABLE. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    9.56 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.560 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.24      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.24      SUBAREA RUNOFF(CFS) =    0.28 

   EFFECTIVE AREA(ACRES) =      0.31   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        0.3       PEAK FLOW RATE(CFS) =       0.36 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   363.00   MANNING'S N =  0.010 

   DEPTH OF FLOW IN   8.0 INCH PIPE IS   2.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.06 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.36 

   PIPE TRAVEL TIME(MIN.) =   1.49    Tc(MIN.) =   11.05 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =     614.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.05 
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   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.436 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        2.53      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    2.53      SUBAREA RUNOFF(CFS) =    2.69 

   EFFECTIVE AREA(ACRES) =      2.84   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        2.8       PEAK FLOW RATE(CFS) =       3.02 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =    97.00   MANNING'S N =  0.010 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.65 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       3.02 

   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =   11.24 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =     711.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.24 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.422 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.25      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.25      SUBAREA RUNOFF(CFS) =    0.26 

   EFFECTIVE AREA(ACRES) =      3.09   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        3.1       PEAK FLOW RATE(CFS) =       3.25 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   135.00   MANNING'S N =  0.010 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.30 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 
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   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       3.25 

   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =   11.48 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =     846.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.48 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.405 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.71      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.71      SUBAREA RUNOFF(CFS) =    0.73 

   EFFECTIVE AREA(ACRES) =      3.80   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        3.8       PEAK FLOW RATE(CFS) =       3.93 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =     5.00   MANNING'S N =  0.010 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.48 

   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       3.93 

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   11.49 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =     851.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.49 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.404 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        2.01      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    2.01      SUBAREA RUNOFF(CFS) =    2.08 

   EFFECTIVE AREA(ACRES) =      5.81   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        5.8       PEAK FLOW RATE(CFS) =       6.01 

 

 **************************************************************************** 
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   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0111 

   FLOW LENGTH(FEET) =   231.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS   8.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.08 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       6.01 

   PIPE TRAVEL TIME(MIN.) =   0.63    Tc(MIN.) =   12.12 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1082.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =   12.12 

   RAINFALL INTENSITY(INCH/HR) =   1.36 

   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.85 

   EFFECTIVE STREAM AREA(ACRES) =       5.81 

   TOTAL STREAM AREA(ACRES) =       5.81 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.01 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.10 TO NODE      8.20 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   300.00 

   ELEVATION DATA: UPSTREAM(FEET) =    150.00  DOWNSTREAM(FEET) =    144.55 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.542 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.475 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   PUBLIC PARK                B        0.76      0.30     0.850    36   10.54 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA RUNOFF(CFS) =      0.83 

   TOTAL AREA(ACRES) =      0.76   PEAK FLOW RATE(CFS) =      0.83 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.20 TO NODE      8.30 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 
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   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   167.00   MANNING'S N =  0.010 

   DEPTH OF FLOW IN   8.0 INCH PIPE IS   3.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.10 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.83 

   PIPE TRAVEL TIME(MIN.) =   0.55    Tc(MIN.) =   11.09 

   LONGEST FLOWPATH FROM NODE      8.10 TO NODE      8.30 =     467.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.30 TO NODE      8.30 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.09 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.433 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.51      0.30     0.100    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA AREA(ACRES) =    0.51      SUBAREA RUNOFF(CFS) =    0.64 

   EFFECTIVE AREA(ACRES) =      1.27   AREA-AVERAGED Fm(INCH/HR) =  0.16 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.55 

   TOTAL AREA(ACRES) =        1.3       PEAK FLOW RATE(CFS) =       1.45 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.30 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0077 

   FLOW LENGTH(FEET) =    37.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.66 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       1.45 

   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =   11.26 

   LONGEST FLOWPATH FROM NODE      8.10 TO NODE      8.00 =     504.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =   11.26 

   RAINFALL INTENSITY(INCH/HR) =   1.42 

   AREA-AVERAGED Fm(INCH/HR) =  0.16 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.55 

   EFFECTIVE STREAM AREA(ACRES) =       1.27 

   TOTAL STREAM AREA(ACRES) =       1.27 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.45 
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 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.40 TO NODE      8.50 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   255.00 

   ELEVATION DATA: UPSTREAM(FEET) =    147.00  DOWNSTREAM(FEET) =    142.68 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.305 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.982 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 B        0.45      0.30     0.100    36    6.31 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      0.79 

   TOTAL AREA(ACRES) =      0.45   PEAK FLOW RATE(CFS) =      0.79 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.50 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0557 

   FLOW LENGTH(FEET) =    37.70   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   2.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.14 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.79 

   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =    6.41 

   LONGEST FLOWPATH FROM NODE      8.40 TO NODE      8.00 =     292.70 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 

   TIME OF CONCENTRATION(MIN.) =    6.41 

   RAINFALL INTENSITY(INCH/HR) =   1.96 

   AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       0.45 

   TOTAL STREAM AREA(ACRES) =       0.45 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       0.79 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
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       1        6.01   12.12    1.361  0.30( 0.26) 0.85       5.8       1.00 

       2        1.45   11.26    1.421  0.30( 0.16) 0.55       1.3       8.10 

       3        0.79    6.41    1.963  0.30( 0.03) 0.10       0.4       8.40 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  3 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        6.87    6.41    1.963  0.30( 0.22) 0.72       4.2       8.40 

       2        7.90   11.26    1.421  0.30( 0.22) 0.75       7.1       8.10 

       3        7.93   12.12    1.361  0.30( 0.23) 0.75       7.5       1.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       7.93    Tc(MIN.) =    12.12 

   EFFECTIVE AREA(ACRES) =       7.53   AREA-AVERAGED Fm(INCH/HR) =  0.23 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.75 

   TOTAL AREA(ACRES) =        7.5 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1082.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   FLOW LENGTH(FEET) =   261.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  12.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.88 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       7.93 

   PIPE TRAVEL TIME(MIN.) =   0.89    Tc(MIN.) =   13.01 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    1343.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   13.01 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.307 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.50      0.30     0.100    36 

   PUBLIC PARK                B        3.13      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.747 

   SUBAREA AREA(ACRES) =    3.63      SUBAREA RUNOFF(CFS) =    3.54 

   EFFECTIVE AREA(ACRES) =     11.16   AREA-AVERAGED Fm(INCH/HR) =  0.23 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.75 

   TOTAL AREA(ACRES) =       11.2       PEAK FLOW RATE(CFS) =      10.86 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
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    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       11.32    7.33    1.817  0.30( 0.22) 0.73       7.9       8.40 

       2       10.98   12.15    1.360  0.30( 0.22) 0.75      10.7       8.10 

       3       10.86   13.01    1.307  0.30( 0.23) 0.75      11.2       1.00 

   NEW PEAK FLOW DATA ARE: 

   PEAK FLOW RATE(CFS) =      11.32  Tc(MIN.) =    7.33 

   AREA-AVERAGED Fm(INCH/HR) =  0.22  AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.73  EFFECTIVE AREA(ACRES) =       7.87 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    7.33 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.817 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.33      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.33      SUBAREA RUNOFF(CFS) =    0.46 

   EFFECTIVE AREA(ACRES) =      8.20   AREA-AVERAGED Fm(INCH/HR) =  0.22 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.74 

   TOTAL AREA(ACRES) =       11.5       PEAK FLOW RATE(CFS) =      11.79 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    7.33 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.817 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.22      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.22      SUBAREA RUNOFF(CFS) =    0.31 

   EFFECTIVE AREA(ACRES) =      8.42   AREA-AVERAGED Fm(INCH/HR) =  0.22 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.74 

   TOTAL AREA(ACRES) =       11.7       PEAK FLOW RATE(CFS) =      12.10 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   FLOW LENGTH(FEET) =    45.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.36 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      12.10 
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   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    7.47 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    1388.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    43.70   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  10.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.90 

   GIVEN PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      12.10 

   PIPE TRAVEL TIME(MIN.) =   0.11    Tc(MIN.) =    7.58 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =    1431.70 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    93.90   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  10.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.90 

   GIVEN PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      12.10 

   PIPE TRAVEL TIME(MIN.) =   0.23    Tc(MIN.) =    7.80 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    1525.60 FEET. 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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 **************************************************************************** 

   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   314.00 

   ELEVATION DATA: UPSTREAM(FEET) =    154.00  DOWNSTREAM(FEET) =    148.60 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.799 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.383 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   NATURAL POOR COVER 

   "BARREN"                   B        0.88      0.30     1.000    72   11.80 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA RUNOFF(CFS) =      0.86 

   TOTAL AREA(ACRES) =      0.88   PEAK FLOW RATE(CFS) =      0.86 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.00 TO NODE     22.50 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    148.60  DOWNSTREAM(FEET) =    143.90 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   472.00   CHANNEL SLOPE =  0.0100 

   NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION 

   CHANNEL FLOW THRU SUBAREA(CFS) =       0.86 

   FLOW VELOCITY(FEET/SEC) =   1.50 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

   TRAVEL TIME(MIN.) =   5.26   Tc(MIN.) =   17.05 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     22.50 =     786.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     22.50 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   17.05 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.119 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.48      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.48      SUBAREA RUNOFF(CFS) =    0.37 

   EFFECTIVE AREA(ACRES) =      1.36   AREA-AVERAGED Fm(INCH/HR) =  0.28 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.95 

   TOTAL AREA(ACRES) =        1.4       PEAK FLOW RATE(CFS) =       1.02 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     22.50 IS CODE =   1 

 ---------------------------------------------------------------------------- 
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   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =   17.05 

   RAINFALL INTENSITY(INCH/HR) =   1.12 

   AREA-AVERAGED Fm(INCH/HR) =  0.28 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.95 

   EFFECTIVE STREAM AREA(ACRES) =       1.36 

   TOTAL STREAM AREA(ACRES) =       1.36 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.02 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.51 TO NODE     22.52 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   283.30 

   ELEVATION DATA: UPSTREAM(FEET) =    150.40  DOWNSTREAM(FEET) =    147.40 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.224 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.833 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 B        0.71      0.30     0.100    36    7.22 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      1.15 

   TOTAL AREA(ACRES) =      0.71   PEAK FLOW RATE(CFS) =      1.15 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.52 TO NODE     22.53 IS CODE =  61 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STANDARD CURB SECTION USED)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   STREET LENGTH(FEET) =   220.70   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.73 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.32 

     HALFSTREET FLOOD WIDTH(FEET) =    9.90 
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     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.58 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.51 

   STREET FLOW TRAVEL TIME(MIN.) =   2.33   Tc(MIN.) =    9.56 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.561 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.84      0.30     0.100    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA AREA(ACRES) =    0.84      SUBAREA RUNOFF(CFS) =    1.16 

   EFFECTIVE AREA(ACRES) =      1.55    AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        1.5        PEAK FLOW RATE(CFS) =       2.14 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =  10.82 

   FLOW VELOCITY(FEET/SEC.) =  1.66   DEPTH*VELOCITY(FT*FT/SEC.) =   0.57 

   LONGEST FLOWPATH FROM NODE     22.51 TO NODE     22.53 =     504.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.53 TO NODE     22.53 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    9.56 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.561 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.15      0.30     0.100    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA AREA(ACRES) =    0.15      SUBAREA RUNOFF(CFS) =    0.21 

   EFFECTIVE AREA(ACRES) =      1.70   AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        1.7       PEAK FLOW RATE(CFS) =       2.34 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.53 TO NODE     22.50 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.64 

   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       2.34 

   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    9.74 

   LONGEST FLOWPATH FROM NODE     22.51 TO NODE     22.50 =     554.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     22.50 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
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   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    9.74 

   RAINFALL INTENSITY(INCH/HR) =   1.54 

   AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       1.70 

   TOTAL STREAM AREA(ACRES) =       1.70 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.34 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        1.02   17.05    1.119  0.30( 0.28) 0.95       1.4      21.00 

       2        2.34    9.74    1.544  0.30( 0.03) 0.10       1.7      22.51 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        3.22    9.74    1.544  0.30( 0.11) 0.37       2.5      22.51 

       2        2.71   17.05    1.119  0.30( 0.14) 0.48       3.1      21.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       3.22    Tc(MIN.) =     9.74 

   EFFECTIVE AREA(ACRES) =       2.48   AREA-AVERAGED Fm(INCH/HR) =  0.11 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.37 

   TOTAL AREA(ACRES) =        3.1 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     22.50 =     786.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     23.00 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    143.90  DOWNSTREAM(FEET) =    139.80 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   325.40   CHANNEL SLOPE =  0.0126 

   CHANNEL FLOW THRU SUBAREA(CFS) =       3.22 

   FLOW VELOCITY(FEET/SEC) =   2.14 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

   TRAVEL TIME(MIN.) =   2.53   Tc(MIN.) =   12.27 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =    1111.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   12.27 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.352 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

E-72



        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.25      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.25      SUBAREA RUNOFF(CFS) =    0.25 

   EFFECTIVE AREA(ACRES) =      2.73   AREA-AVERAGED Fm(INCH/HR) =  0.12 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.41 

   TOTAL AREA(ACRES) =        3.3       PEAK FLOW RATE(CFS) =       3.22 

   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 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.) =   12.27 

   RAINFALL INTENSITY(INCH/HR) =   1.35 

   AREA-AVERAGED Fm(INCH/HR) =  0.12 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.41 

   EFFECTIVE STREAM AREA(ACRES) =       2.73 

   TOTAL STREAM AREA(ACRES) =       3.31 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.22 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.10 TO NODE     23.20 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   285.00 

   ELEVATION DATA: UPSTREAM(FEET) =    150.80  DOWNSTREAM(FEET) =    147.80 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.521 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.337 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   NATURAL POOR COVER 

   "BARREN"                   B        0.84      0.30     1.000    72   12.52 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA RUNOFF(CFS) =      0.78 

   TOTAL AREA(ACRES) =      0.84   PEAK FLOW RATE(CFS) =      0.78 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.20 TO NODE     23.00 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    147.80  DOWNSTREAM(FEET) =    139.60 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   815.80   CHANNEL SLOPE =  0.0101 

   NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION 
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   CHANNEL FLOW THRU SUBAREA(CFS) =       0.78 

   FLOW VELOCITY(FEET/SEC) =   1.50 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

   TRAVEL TIME(MIN.) =   9.04   Tc(MIN.) =   21.56 

   LONGEST FLOWPATH FROM NODE     23.10 TO NODE     23.00 =    1100.80 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   21.56 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.978 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   NATURAL POOR COVER 

   "BARREN"                   B        1.81      0.30     1.000    72 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA AREA(ACRES) =    1.81      SUBAREA RUNOFF(CFS) =    1.11 

   EFFECTIVE AREA(ACRES) =      2.65   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  1.00 

   TOTAL AREA(ACRES) =        2.6       PEAK FLOW RATE(CFS) =       1.62 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 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.) =   21.56 

   RAINFALL INTENSITY(INCH/HR) =   0.98 

   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  1.00 

   EFFECTIVE STREAM AREA(ACRES) =       2.65 

   TOTAL STREAM AREA(ACRES) =       2.65 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.62 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        3.22   12.27    1.352  0.30( 0.12) 0.41       2.7      22.51 

       1        2.71   19.69    1.031  0.30( 0.15) 0.50       3.3      21.00 

       2        1.62   21.56    0.978  0.30( 0.30) 1.00       2.6      23.10 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        4.65   12.27    1.352  0.30( 0.19) 0.62       4.2      22.51 

       2        4.30   19.69    1.031  0.30( 0.21) 0.71       5.7      21.00 

       3        4.16   21.56    0.978  0.30( 0.22) 0.72       6.0      23.10 
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       4.65    Tc(MIN.) =    12.27 

   EFFECTIVE AREA(ACRES) =       4.23   AREA-AVERAGED Fm(INCH/HR) =  0.19 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.62 

   TOTAL AREA(ACRES) =        6.0 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =    1111.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   12.27 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.352 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        1.49      0.30     0.850    36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    1.49      SUBAREA RUNOFF(CFS) =    1.47 

   EFFECTIVE AREA(ACRES) =      5.72   AREA-AVERAGED Fm(INCH/HR) =  0.20 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.68 

   TOTAL AREA(ACRES) =        7.4       PEAK FLOW RATE(CFS) =       5.92 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    45.70   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.88 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       5.92 

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =   12.40 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     24.00 =    1157.10 FEET. 

 ============================================================================ 

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        7.4  TC(MIN.) =     12.40 

   EFFECTIVE AREA(ACRES) =      5.72  AREA-AVERAGED Fm(INCH/HR)=  0.20 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.680 

   PEAK FLOW RATE(CFS)   =       5.92 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        5.92   12.40    1.344  0.30( 0.20) 0.68       5.7      22.51 

       2        5.25   19.82    1.027  0.30( 0.22) 0.74       7.2      21.00 

       3        5.05   21.70    0.975  0.30( 0.22) 0.75       7.4      23.10 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 

 **************************************************************************** 

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 

              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 

 

                            Analysis prepared by: 

 

                        ADAMS STREETER CIVIL ENGINEERS                        

                      16755 VON KARMAN AVENUE, SUITE 150                      

                               IRVINE, CA 92606                               

                                (949) 474-2330                                

 

  ************************** DESCRIPTION OF STUDY ************************** 

 * 10-YEAR STORM EVENT HYDROLOGY ANALYSIS                                   * 

 * OAKCREEK COMMUNITY PARK, IRVINE CALIFORNIA                               * 

 * PROPOSED CONDITION                                                       * 

  ************************************************************************** 

 

   FILE NAME: OAK10PRA.DAT                                       

   TIME/DATE OF STUDY: 16:13 04/04/2022 

 ============================================================================ 

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

 ============================================================================ 

                     --*TIME-OF-CONCENTRATION MODEL*-- 

 

   USER SPECIFIED STORM EVENT(YEAR) =   10.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

 

   *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   0.50    2.00 0.0313 0.125 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.* 

   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   251.00 

   ELEVATION DATA: UPSTREAM(FEET) =    157.00  DOWNSTREAM(FEET) =    151.80 
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   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.562 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.800 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   PUBLIC PARK                B        0.07      0.30     0.850    56    9.56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA RUNOFF(CFS) =      0.16 

   TOTAL AREA(ACRES) =      0.07   PEAK FLOW RATE(CFS) =      0.16 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =    49.40   MANNING'S N =  0.010 

   DEPTH OF FLOW IN   6.0 INCH PIPE IS   1.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.30 

   GIVEN PIPE DIAMETER(INCH) =   6.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.16 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    9.81 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     300.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    9.81 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.759 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.24      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.24      SUBAREA RUNOFF(CFS) =    0.54 

   EFFECTIVE AREA(ACRES) =      0.31   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        0.3       PEAK FLOW RATE(CFS) =       0.70 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   363.00   MANNING'S N =  0.010 

   DEPTH OF FLOW IN   8.0 INCH PIPE IS   3.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.88 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.70 
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   PIPE TRAVEL TIME(MIN.) =   1.24    Tc(MIN.) =   11.05 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =     663.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.05 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.577 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        2.53      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    2.53      SUBAREA RUNOFF(CFS) =    5.29 

   EFFECTIVE AREA(ACRES) =      2.84   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        2.8       PEAK FLOW RATE(CFS) =       5.94 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =    97.00   MANNING'S N =  0.010 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.00 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       5.94 

   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =   11.15 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =     760.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.15 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.564 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.25      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.25      SUBAREA RUNOFF(CFS) =    0.52 

   EFFECTIVE AREA(ACRES) =      3.09   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        3.1       PEAK FLOW RATE(CFS) =       6.42 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  41 

E-79



 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   135.00   MANNING'S N =  0.010 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.40 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       6.42 

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =   11.27 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =     895.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.27 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.548 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.71      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.71      SUBAREA RUNOFF(CFS) =    1.47 

   EFFECTIVE AREA(ACRES) =      3.80   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        3.8       PEAK FLOW RATE(CFS) =       7.84 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =     5.00   MANNING'S N =  0.010 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.99 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       7.84 

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   11.28 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =     900.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.28 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.547 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

E-80



        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        2.01      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    2.01      SUBAREA RUNOFF(CFS) =    4.15 

   EFFECTIVE AREA(ACRES) =      5.81   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        5.8       PEAK FLOW RATE(CFS) =      11.99 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0111 

   FLOW LENGTH(FEET) =   231.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  12.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.30 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      11.99 

   PIPE TRAVEL TIME(MIN.) =   0.53    Tc(MIN.) =   11.80 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1131.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =   11.80 

   RAINFALL INTENSITY(INCH/HR) =   2.48 

   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.85 

   EFFECTIVE STREAM AREA(ACRES) =       5.81 

   TOTAL STREAM AREA(ACRES) =       5.81 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      11.99 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.10 TO NODE      8.20 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   300.00 

   ELEVATION DATA: UPSTREAM(FEET) =    150.00  DOWNSTREAM(FEET) =    144.55 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.542 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.648 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   PUBLIC PARK                B        0.76      0.30     0.850    56   10.54 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
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   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA RUNOFF(CFS) =      1.64 

   TOTAL AREA(ACRES) =      0.76   PEAK FLOW RATE(CFS) =      1.64 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.20 TO NODE      8.30 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   167.00   MANNING'S N =  0.010 

   DEPTH OF FLOW IN   8.0 INCH PIPE IS   5.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.92 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       1.64 

   PIPE TRAVEL TIME(MIN.) =   0.47    Tc(MIN.) =   11.01 

   LONGEST FLOWPATH FROM NODE      8.10 TO NODE      8.30 =     467.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.30 TO NODE      8.30 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.01 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.582 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.51      0.30     0.100    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA AREA(ACRES) =    0.51      SUBAREA RUNOFF(CFS) =    1.17 

   EFFECTIVE AREA(ACRES) =      1.27   AREA-AVERAGED Fm(INCH/HR) =  0.16 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.55 

   TOTAL AREA(ACRES) =        1.3       PEAK FLOW RATE(CFS) =       2.76 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.30 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0077 

   FLOW LENGTH(FEET) =    37.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.39 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       2.76 

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =   11.15 

   LONGEST FLOWPATH FROM NODE      8.10 TO NODE      8.00 =     504.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 
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   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =   11.15 

   RAINFALL INTENSITY(INCH/HR) =   2.56 

   AREA-AVERAGED Fm(INCH/HR) =  0.16 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.55 

   EFFECTIVE STREAM AREA(ACRES) =       1.27 

   TOTAL STREAM AREA(ACRES) =       1.27 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.76 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.40 TO NODE      8.50 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   255.00 

   ELEVATION DATA: UPSTREAM(FEET) =    147.00  DOWNSTREAM(FEET) =    142.68 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.305 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  3.554 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 B        0.45      0.30     0.100    56    6.31 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      1.43 

   TOTAL AREA(ACRES) =      0.45   PEAK FLOW RATE(CFS) =      1.43 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.50 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0557 

   FLOW LENGTH(FEET) =    37.70   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   3.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.34 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       1.43 

   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    6.39 

   LONGEST FLOWPATH FROM NODE      8.40 TO NODE      8.00 =     292.70 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 

   TIME OF CONCENTRATION(MIN.) =    6.39 

   RAINFALL INTENSITY(INCH/HR) =   3.53 
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   AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       0.45 

   TOTAL STREAM AREA(ACRES) =       0.45 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.43 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       11.99   11.80    2.482  0.30( 0.26) 0.85       5.8       1.00 

       2        2.76   11.15    2.563  0.30( 0.16) 0.55       1.3       8.10 

       3        1.43    6.39    3.527  0.30( 0.03) 0.10       0.4       8.40 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  3 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       13.18    6.39    3.527  0.30( 0.22) 0.72       4.3       8.40 

       2       15.54   11.15    2.563  0.30( 0.23) 0.75       7.2       8.10 

       3       15.66   11.80    2.482  0.30( 0.23) 0.75       7.5       1.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      15.66    Tc(MIN.) =    11.80 

   EFFECTIVE AREA(ACRES) =       7.53   AREA-AVERAGED Fm(INCH/HR) =  0.23 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.75 

   TOTAL AREA(ACRES) =        7.5 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1131.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   FLOW LENGTH(FEET) =   261.00   MANNING'S N =  0.013 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.98 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      15.66 

   PIPE TRAVEL TIME(MIN.) =   0.87    Tc(MIN.) =   12.68 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    1392.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   12.68 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.382 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
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   COMMERCIAL                 B        0.50      0.30     0.100    56 

   PUBLIC PARK                B        3.13      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.747 

   SUBAREA AREA(ACRES) =    3.63      SUBAREA RUNOFF(CFS) =    7.05 

   EFFECTIVE AREA(ACRES) =     11.16   AREA-AVERAGED Fm(INCH/HR) =  0.23 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.75 

   TOTAL AREA(ACRES) =       11.2       PEAK FLOW RATE(CFS) =      21.66 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       22.02    7.19    3.297  0.30( 0.22) 0.73       8.0       8.40 

       2       21.75   12.03    2.454  0.30( 0.22) 0.75      10.8       8.10 

       3       21.66   12.68    2.382  0.30( 0.23) 0.75      11.2       1.00 

   NEW PEAK FLOW DATA ARE: 

   PEAK FLOW RATE(CFS) =      22.02  Tc(MIN.) =    7.19 

   AREA-AVERAGED Fm(INCH/HR) =  0.22  AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.73  EFFECTIVE AREA(ACRES) =       7.95 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    7.19 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  3.297 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.33      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.33      SUBAREA RUNOFF(CFS) =    0.90 

   EFFECTIVE AREA(ACRES) =      8.28   AREA-AVERAGED Fm(INCH/HR) =  0.22 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.74 

   TOTAL AREA(ACRES) =       11.5       PEAK FLOW RATE(CFS) =      22.93 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    7.19 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  3.297 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.22      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.22      SUBAREA RUNOFF(CFS) =    0.60 

   EFFECTIVE AREA(ACRES) =      8.50   AREA-AVERAGED Fm(INCH/HR) =  0.22 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.74 

   TOTAL AREA(ACRES) =       11.7       PEAK FLOW RATE(CFS) =      23.53 

 

 **************************************************************************** 
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   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   FLOW LENGTH(FEET) =    45.00   MANNING'S N =  0.013 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.49 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      23.53 

   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =    7.29 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    1437.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    43.70   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  15.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.29 

   GIVEN PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      23.53 

   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    7.38 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =    1481.10 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    93.90   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  15.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.29 

   GIVEN PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      23.53 

   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =    7.57 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    1575.00 FEET. 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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 **************************************************************************** 

   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   314.00 

   ELEVATION DATA: UPSTREAM(FEET) =    154.00  DOWNSTREAM(FEET) =    148.60 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.799 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.482 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   NATURAL POOR COVER 

   "BARREN"                   B        0.88      0.30     1.000    86   11.80 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA RUNOFF(CFS) =      1.73 

   TOTAL AREA(ACRES) =      0.88   PEAK FLOW RATE(CFS) =      1.73 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.00 TO NODE     22.50 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    148.60  DOWNSTREAM(FEET) =    143.90 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   472.00   CHANNEL SLOPE =  0.0100 

   CHANNEL FLOW THRU SUBAREA(CFS) =       1.73 

   FLOW VELOCITY(FEET/SEC) =   1.67 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

   TRAVEL TIME(MIN.) =   4.72   Tc(MIN.) =   16.52 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     22.50 =     786.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     22.50 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   16.52 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.047 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.48      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.48      SUBAREA RUNOFF(CFS) =    0.77 

   EFFECTIVE AREA(ACRES) =      1.36   AREA-AVERAGED Fm(INCH/HR) =  0.28 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.95 

   TOTAL AREA(ACRES) =        1.4       PEAK FLOW RATE(CFS) =       2.16 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     22.50 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
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 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =   16.52 

   RAINFALL INTENSITY(INCH/HR) =   2.05 

   AREA-AVERAGED Fm(INCH/HR) =  0.28 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.95 

   EFFECTIVE STREAM AREA(ACRES) =       1.36 

   TOTAL STREAM AREA(ACRES) =       1.36 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.16 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.51 TO NODE     22.52 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   283.30 

   ELEVATION DATA: UPSTREAM(FEET) =    150.40  DOWNSTREAM(FEET) =    147.40 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.224 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  3.288 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 B        0.71      0.30     0.100    56    7.22 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      2.08 

   TOTAL AREA(ACRES) =      0.71   PEAK FLOW RATE(CFS) =      2.08 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.52 TO NODE     22.53 IS CODE =  61 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STANDARD CURB SECTION USED)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   STREET LENGTH(FEET) =   220.70   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.15 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.38 

     HALFSTREET FLOOD WIDTH(FEET) =   12.70 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.82 
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     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.69 

   STREET FLOW TRAVEL TIME(MIN.) =   2.02   Tc(MIN.) =    9.24 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.855 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.84      0.30     0.100    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA AREA(ACRES) =    0.84      SUBAREA RUNOFF(CFS) =    2.14 

   EFFECTIVE AREA(ACRES) =      1.55    AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        1.5        PEAK FLOW RATE(CFS) =       3.94 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.41   HALFSTREET FLOOD WIDTH(FEET) =  13.95 

   FLOW VELOCITY(FEET/SEC.) =  1.91   DEPTH*VELOCITY(FT*FT/SEC.) =   0.77 

   LONGEST FLOWPATH FROM NODE     22.51 TO NODE     22.53 =     504.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.53 TO NODE     22.53 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    9.24 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.855 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.15      0.30     0.100    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA AREA(ACRES) =    0.15      SUBAREA RUNOFF(CFS) =    0.38 

   EFFECTIVE AREA(ACRES) =      1.70   AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        1.7       PEAK FLOW RATE(CFS) =       4.32 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.53 TO NODE     22.50 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   9.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.41 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       4.32 

   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    9.40 

   LONGEST FLOWPATH FROM NODE     22.51 TO NODE     22.50 =     554.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     22.50 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
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 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    9.40 

   RAINFALL INTENSITY(INCH/HR) =   2.83 

   AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       1.70 

   TOTAL STREAM AREA(ACRES) =       1.70 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.32 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        2.16   16.52    2.047  0.30( 0.28) 0.95       1.4      21.00 

       2        4.32    9.40    2.828  0.30( 0.03) 0.10       1.7      22.51 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        6.09    9.40    2.828  0.30( 0.11) 0.36       2.5      22.51 

       2        5.27   16.52    2.047  0.30( 0.14) 0.48       3.1      21.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       6.09    Tc(MIN.) =     9.40 

   EFFECTIVE AREA(ACRES) =       2.47   AREA-AVERAGED Fm(INCH/HR) =  0.11 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.36 

   TOTAL AREA(ACRES) =        3.1 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     22.50 =     786.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     23.00 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    143.90  DOWNSTREAM(FEET) =    139.80 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   325.40   CHANNEL SLOPE =  0.0126 

   CHANNEL FLOW THRU SUBAREA(CFS) =       6.09 

   FLOW VELOCITY(FEET/SEC) =   2.48 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

   TRAVEL TIME(MIN.) =   2.18   Tc(MIN.) =   11.58 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =    1111.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.58 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.508 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
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   PUBLIC PARK                B        0.25      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.25      SUBAREA RUNOFF(CFS) =    0.51 

   EFFECTIVE AREA(ACRES) =      2.72   AREA-AVERAGED Fm(INCH/HR) =  0.12 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.41 

   TOTAL AREA(ACRES) =        3.3       PEAK FLOW RATE(CFS) =       6.09 

   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 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.) =   11.58 

   RAINFALL INTENSITY(INCH/HR) =   2.51 

   AREA-AVERAGED Fm(INCH/HR) =  0.12 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.41 

   EFFECTIVE STREAM AREA(ACRES) =       2.72 

   TOTAL STREAM AREA(ACRES) =       3.31 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.09 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.10 TO NODE     23.20 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   285.00 

   ELEVATION DATA: UPSTREAM(FEET) =    150.80  DOWNSTREAM(FEET) =    147.80 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.521 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.399 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   NATURAL POOR COVER 

   "BARREN"                   B        0.84      0.30     1.000    86   12.52 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA RUNOFF(CFS) =      1.59 

   TOTAL AREA(ACRES) =      0.84   PEAK FLOW RATE(CFS) =      1.59 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.20 TO NODE     23.00 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    147.80  DOWNSTREAM(FEET) =    139.60 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   815.80   CHANNEL SLOPE =  0.0101 

   CHANNEL FLOW THRU SUBAREA(CFS) =       1.59 

   FLOW VELOCITY(FEET/SEC) =   1.65 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
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   TRAVEL TIME(MIN.) =   8.26   Tc(MIN.) =   20.78 

   LONGEST FLOWPATH FROM NODE     23.10 TO NODE     23.00 =    1100.80 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   20.78 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.794 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   NATURAL POOR COVER 

   "BARREN"                   B        1.81      0.30     1.000    86 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA AREA(ACRES) =    1.81      SUBAREA RUNOFF(CFS) =    2.43 

   EFFECTIVE AREA(ACRES) =      2.65   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  1.00 

   TOTAL AREA(ACRES) =        2.6       PEAK FLOW RATE(CFS) =       3.56 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 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.) =   20.78 

   RAINFALL INTENSITY(INCH/HR) =   1.79 

   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  1.00 

   EFFECTIVE STREAM AREA(ACRES) =       2.65 

   TOTAL STREAM AREA(ACRES) =       2.65 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.56 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        6.09   11.58    2.508  0.30( 0.12) 0.41       2.7      22.51 

       1        5.27   18.78    1.902  0.30( 0.15) 0.50       3.3      21.00 

       2        3.56   20.78    1.794  0.30( 0.30) 1.00       2.6      23.10 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        9.03   11.58    2.508  0.30( 0.19) 0.62       4.2      22.51 

       2        8.72   18.78    1.902  0.30( 0.21) 0.71       5.7      21.00 

       3        8.51   20.78    1.794  0.30( 0.22) 0.72       6.0      23.10 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
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   PEAK FLOW RATE(CFS) =       9.03    Tc(MIN.) =    11.58 

   EFFECTIVE AREA(ACRES) =       4.20   AREA-AVERAGED Fm(INCH/HR) =  0.19 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.62 

   TOTAL AREA(ACRES) =        6.0 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =    1111.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.58 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.508 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        1.49      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    1.49      SUBAREA RUNOFF(CFS) =    3.02 

   EFFECTIVE AREA(ACRES) =      5.69   AREA-AVERAGED Fm(INCH/HR) =  0.20 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.68 

   TOTAL AREA(ACRES) =        7.4       PEAK FLOW RATE(CFS) =      11.81 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    45.70   MANNING'S N =  0.013 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.68 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      11.81 

   PIPE TRAVEL TIME(MIN.) =   0.11    Tc(MIN.) =   11.70 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     24.00 =    1157.10 FEET. 

 ============================================================================ 

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        7.4  TC(MIN.) =     11.70 

   EFFECTIVE AREA(ACRES) =      5.69  AREA-AVERAGED Fm(INCH/HR)=  0.20 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.678 

   PEAK FLOW RATE(CFS)   =      11.81 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       11.81   11.70    2.494  0.30( 0.20) 0.68       5.7      22.51 

       2       10.87   18.91    1.895  0.30( 0.22) 0.74       7.2      21.00 

       3       10.52   20.91    1.788  0.30( 0.22) 0.75       7.4      23.10 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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Appendix J 

Proposed Q25 Hydrology Calculations 
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 ____________________________________________________________________________ 

 **************************************************************************** 

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 

              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 

 

                            Analysis prepared by: 

 

                        ADAMS STREETER CIVIL ENGINEERS                        

                      16755 VON KARMAN AVENUE, SUITE 150                      

                               IRVINE, CA 92606                               

                                (949) 474-2330                                

 

  ************************** DESCRIPTION OF STUDY ************************** 

 * 25-YEAR STORM EVENT HYDROLOGY ANALYSIS                                   * 

 * OAKCREEK COMMUNITY PARK, IRVINE CALIFORNIA                               * 

 * PROPOSED CONDITION                                                       * 

  ************************************************************************** 

 

   FILE NAME: OAK25PRA.DAT                                       

   TIME/DATE OF STUDY: 16:23 04/04/2022 

 ============================================================================ 

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

 ============================================================================ 

                     --*TIME-OF-CONCENTRATION MODEL*-- 

 

   USER SPECIFIED STORM EVENT(YEAR) =   25.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

 

   *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   0.50    2.00 0.0313 0.125 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.* 

   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   251.00 

   ELEVATION DATA: UPSTREAM(FEET) =    157.00  DOWNSTREAM(FEET) =    151.80 
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   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.562 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.342 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   PUBLIC PARK                B        0.07      0.30     0.850    56    9.56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA RUNOFF(CFS) =      0.19 

   TOTAL AREA(ACRES) =      0.07   PEAK FLOW RATE(CFS) =      0.19 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =    49.40   MANNING'S N =  0.010 

   DEPTH OF FLOW IN   6.0 INCH PIPE IS   2.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.46 

   GIVEN PIPE DIAMETER(INCH) =   6.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.19 

   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =    9.80 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     300.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    9.80 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.296 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.24      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.24      SUBAREA RUNOFF(CFS) =    0.66 

   EFFECTIVE AREA(ACRES) =      0.31   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        0.3       PEAK FLOW RATE(CFS) =       0.85 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   363.00   MANNING'S N =  0.010 

   DEPTH OF FLOW IN   8.0 INCH PIPE IS   3.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.13 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       0.85 
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   PIPE TRAVEL TIME(MIN.) =   1.18    Tc(MIN.) =   10.98 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =     663.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   10.98 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.090 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        2.53      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    2.53      SUBAREA RUNOFF(CFS) =    6.46 

   EFFECTIVE AREA(ACRES) =      2.84   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        2.8       PEAK FLOW RATE(CFS) =       7.25 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =    97.00   MANNING'S N =  0.010 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  20.76 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       7.25 

   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =   11.06 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =     760.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.06 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.078 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.25      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.25      SUBAREA RUNOFF(CFS) =    0.64 

   EFFECTIVE AREA(ACRES) =      3.09   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        3.1       PEAK FLOW RATE(CFS) =       7.85 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  41 
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 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   135.00   MANNING'S N =  0.010 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  22.49 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       7.85 

   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =   11.16 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =     895.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.16 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.062 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.71      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.71      SUBAREA RUNOFF(CFS) =    1.79 

   EFFECTIVE AREA(ACRES) =      3.80   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        3.8       PEAK FLOW RATE(CFS) =       9.60 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =     5.00   MANNING'S N =  0.010 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.22 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       9.60 

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   11.16 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =     900.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.16 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.061 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
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        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        2.01      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    2.01      SUBAREA RUNOFF(CFS) =    5.08 

   EFFECTIVE AREA(ACRES) =      5.81   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.85 

   TOTAL AREA(ACRES) =        5.8       PEAK FLOW RATE(CFS) =      14.67 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0111 

   FLOW LENGTH(FEET) =   231.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  14.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.66 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      14.67 

   PIPE TRAVEL TIME(MIN.) =   0.50    Tc(MIN.) =   11.67 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1131.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =   11.67 

   RAINFALL INTENSITY(INCH/HR) =   2.99 

   AREA-AVERAGED Fm(INCH/HR) =  0.26 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.85 

   EFFECTIVE STREAM AREA(ACRES) =       5.81 

   TOTAL STREAM AREA(ACRES) =       5.81 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      14.67 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.10 TO NODE      8.20 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   300.00 

   ELEVATION DATA: UPSTREAM(FEET) =    150.00  DOWNSTREAM(FEET) =    144.55 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.542 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.162 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   PUBLIC PARK                B        0.76      0.30     0.850    56   10.54 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
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   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA RUNOFF(CFS) =      1.99 

   TOTAL AREA(ACRES) =      0.76   PEAK FLOW RATE(CFS) =      1.99 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.20 TO NODE      8.30 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0150 

   FLOW LENGTH(FEET) =   167.00   MANNING'S N =  0.010 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.70 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       1.99 

   PIPE TRAVEL TIME(MIN.) =   0.49    Tc(MIN.) =   11.03 

   LONGEST FLOWPATH FROM NODE      8.10 TO NODE      8.30 =     467.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.30 TO NODE      8.30 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.03 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.082 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.51      0.30     0.100    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA AREA(ACRES) =    0.51      SUBAREA RUNOFF(CFS) =    1.40 

   EFFECTIVE AREA(ACRES) =      1.27   AREA-AVERAGED Fm(INCH/HR) =  0.16 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.55 

   TOTAL AREA(ACRES) =        1.3       PEAK FLOW RATE(CFS) =       3.33 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.30 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0077 

   FLOW LENGTH(FEET) =    37.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.62 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       3.33 

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =   11.16 

   LONGEST FLOWPATH FROM NODE      8.10 TO NODE      8.00 =     504.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
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 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =   11.16 

   RAINFALL INTENSITY(INCH/HR) =   3.06 

   AREA-AVERAGED Fm(INCH/HR) =  0.16 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.55 

   EFFECTIVE STREAM AREA(ACRES) =       1.27 

   TOTAL STREAM AREA(ACRES) =       1.27 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.33 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.40 TO NODE      8.50 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   255.00 

   ELEVATION DATA: UPSTREAM(FEET) =    147.00  DOWNSTREAM(FEET) =    142.68 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.305 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.230 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 B        0.45      0.30     0.100    56    6.31 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      1.70 

   TOTAL AREA(ACRES) =      0.45   PEAK FLOW RATE(CFS) =      1.70 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.50 TO NODE      8.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0557 

   FLOW LENGTH(FEET) =    37.70   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   3.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.75 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       1.70 

   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =    6.39 

   LONGEST FLOWPATH FROM NODE      8.40 TO NODE      8.00 =     292.70 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 

   TIME OF CONCENTRATION(MIN.) =    6.39 
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   RAINFALL INTENSITY(INCH/HR) =   4.20 

   AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       0.45 

   TOTAL STREAM AREA(ACRES) =       0.45 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.70 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       14.67   11.67    2.986  0.30( 0.26) 0.85       5.8       1.00 

       2        3.33   11.16    3.061  0.30( 0.16) 0.55       1.3       8.10 

       3        1.70    6.39    4.200  0.30( 0.03) 0.10       0.4       8.40 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  3 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       15.96    6.39    4.200  0.30( 0.22) 0.72       4.4       8.40 

       2       19.00   11.16    3.061  0.30( 0.23) 0.75       7.3       8.10 

       3       19.13   11.67    2.986  0.30( 0.23) 0.75       7.5       1.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      19.13    Tc(MIN.) =    11.67 

   EFFECTIVE AREA(ACRES) =       7.53   AREA-AVERAGED Fm(INCH/HR) =  0.23 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.75 

   TOTAL AREA(ACRES) =        7.5 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1131.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   FLOW LENGTH(FEET) =   261.00   MANNING'S N =  0.013 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.09 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      19.13 

   PIPE TRAVEL TIME(MIN.) =   0.71    Tc(MIN.) =   12.38 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    1392.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   12.38 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.887 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

E-102



        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.50      0.30     0.100    56 

   PUBLIC PARK                B        3.13      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.747 

   SUBAREA AREA(ACRES) =    3.63      SUBAREA RUNOFF(CFS) =    8.70 

   EFFECTIVE AREA(ACRES) =     11.16   AREA-AVERAGED Fm(INCH/HR) =  0.23 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.75 

   TOTAL AREA(ACRES) =       11.2       PEAK FLOW RATE(CFS) =      26.73 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       26.53    7.24    3.911  0.30( 0.22) 0.73       8.0       8.40 

       2       26.81   11.88    2.955  0.30( 0.22) 0.75      10.9       8.10 

       3       26.73   12.38    2.887  0.30( 0.23) 0.75      11.2       1.00 

   NEW PEAK FLOW DATA ARE: 

   PEAK FLOW RATE(CFS) =      26.81  Tc(MIN.) =   11.88 

   AREA-AVERAGED Fm(INCH/HR) =  0.22  AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.75  EFFECTIVE AREA(ACRES) =      10.91 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.88 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.955 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.33      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.33      SUBAREA RUNOFF(CFS) =    0.80 

   EFFECTIVE AREA(ACRES) =     11.24   AREA-AVERAGED Fm(INCH/HR) =  0.23 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.75 

   TOTAL AREA(ACRES) =       11.5       PEAK FLOW RATE(CFS) =      27.61 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.88 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.955 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.22      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.22      SUBAREA RUNOFF(CFS) =    0.53 

   EFFECTIVE AREA(ACRES) =     11.46   AREA-AVERAGED Fm(INCH/HR) =  0.23 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.75 

   TOTAL AREA(ACRES) =       11.7       PEAK FLOW RATE(CFS) =      28.14 
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   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       28.34    7.24    3.911  0.30( 0.22) 0.74       8.5       8.40 

       2       28.14   11.88    2.955  0.30( 0.23) 0.75      11.5       8.10 

       3       28.04   12.38    2.887  0.30( 0.23) 0.76      11.7       1.00 

   NEW PEAK FLOW DATA ARE: 

   PEAK FLOW RATE(CFS) =      28.34  Tc(MIN.) =    7.24 

   AREA-AVERAGED Fm(INCH/HR) =  0.22  AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.74  EFFECTIVE AREA(ACRES) =       8.54 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   FLOW LENGTH(FEET) =    45.00   MANNING'S N =  0.013 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.02 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      28.34 

   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =    7.33 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    1437.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    43.70   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  16.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.71 

   GIVEN PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      28.34 

   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =    7.41 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =    1481.10 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    93.90   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS  16.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.71 

   GIVEN PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      28.34 

   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    7.59 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    1575.00 FEET. 

============================================================================ 
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 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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**************************************************************************** 

   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   314.00 

   ELEVATION DATA: UPSTREAM(FEET) =    154.00  DOWNSTREAM(FEET) =    148.60 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.799 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.967 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   NATURAL POOR COVER 

   "BARREN"                   B        0.88      0.30     1.000    86   11.80 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA RUNOFF(CFS) =      2.11 

   TOTAL AREA(ACRES) =      0.88   PEAK FLOW RATE(CFS) =      2.11 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.00 TO NODE     22.50 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    148.60  DOWNSTREAM(FEET) =    143.90 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   472.00   CHANNEL SLOPE =  0.0100 

   CHANNEL FLOW THRU SUBAREA(CFS) =       2.11 

   FLOW VELOCITY(FEET/SEC) =   1.74 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

   TRAVEL TIME(MIN.) =   4.53   Tc(MIN.) =   16.33 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     22.50 =     786.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     22.50 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   16.33 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.469 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        0.48      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.48      SUBAREA RUNOFF(CFS) =    0.96 

   EFFECTIVE AREA(ACRES) =      1.36   AREA-AVERAGED Fm(INCH/HR) =  0.28 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.95 

   TOTAL AREA(ACRES) =        1.4       PEAK FLOW RATE(CFS) =       2.67 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     22.50 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
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 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =   16.33 

   RAINFALL INTENSITY(INCH/HR) =   2.47 

   AREA-AVERAGED Fm(INCH/HR) =  0.28 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.95 

   EFFECTIVE STREAM AREA(ACRES) =       1.36 

   TOTAL STREAM AREA(ACRES) =       1.36 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.67 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.51 TO NODE     22.52 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   283.30 

   ELEVATION DATA: UPSTREAM(FEET) =    150.40  DOWNSTREAM(FEET) =    147.40 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.224 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.917 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 B        0.71      0.30     0.100    56    7.22 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      2.48 

   TOTAL AREA(ACRES) =      0.71   PEAK FLOW RATE(CFS) =      2.48 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.52 TO NODE     22.53 IS CODE =  61 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STANDARD CURB SECTION USED)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0050 

   STREET LENGTH(FEET) =   220.70   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 20.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.77 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.40 

     HALFSTREET FLOOD WIDTH(FEET) =   13.63 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.91 
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     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.76 

   STREET FLOW TRAVEL TIME(MIN.) =   1.93   Tc(MIN.) =    9.15 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.426 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.84      0.30     0.100    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA AREA(ACRES) =    0.84      SUBAREA RUNOFF(CFS) =    2.57 

   EFFECTIVE AREA(ACRES) =      1.55    AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        1.5        PEAK FLOW RATE(CFS) =       4.74 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.43   HALFSTREET FLOOD WIDTH(FEET) =  14.96 

   FLOW VELOCITY(FEET/SEC.) =  2.01   DEPTH*VELOCITY(FT*FT/SEC.) =   0.86 

   LONGEST FLOWPATH FROM NODE     22.51 TO NODE     22.53 =     504.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.53 TO NODE     22.53 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =    9.15 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.426 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 B        0.15      0.30     0.100    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA AREA(ACRES) =    0.15      SUBAREA RUNOFF(CFS) =    0.46 

   EFFECTIVE AREA(ACRES) =      1.70   AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        1.7       PEAK FLOW RATE(CFS) =       5.20 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.53 TO NODE     22.50 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.60 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       5.20 

   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    9.30 

   LONGEST FLOWPATH FROM NODE     22.51 TO NODE     22.50 =     554.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     22.50 IS CODE =   1 

 ---------------------------------------------------------------------------- 

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
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 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    9.30 

   RAINFALL INTENSITY(INCH/HR) =   3.39 

   AREA-AVERAGED Fm(INCH/HR) =  0.03 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       1.70 

   TOTAL STREAM AREA(ACRES) =       1.70 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       5.20 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        2.67   16.33    2.469  0.30( 0.28) 0.95       1.4      21.00 

       2        5.20    9.30    3.394  0.30( 0.03) 0.10       1.7      22.51 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        7.36    9.30    3.394  0.30( 0.11) 0.37       2.5      22.51 

       2        6.44   16.33    2.469  0.30( 0.14) 0.48       3.1      21.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       7.36    Tc(MIN.) =     9.30 

   EFFECTIVE AREA(ACRES) =       2.47   AREA-AVERAGED Fm(INCH/HR) =  0.11 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.37 

   TOTAL AREA(ACRES) =        3.1 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     22.50 =     786.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     22.50 TO NODE     23.00 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    143.90  DOWNSTREAM(FEET) =    139.80 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   325.40   CHANNEL SLOPE =  0.0126 

   CHANNEL FLOW THRU SUBAREA(CFS) =       7.36 

   FLOW VELOCITY(FEET/SEC) =   2.60 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

   TRAVEL TIME(MIN.) =   2.09   Tc(MIN.) =   11.39 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =    1111.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.39 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.027 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
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   PUBLIC PARK                B        0.25      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    0.25      SUBAREA RUNOFF(CFS) =    0.62 

   EFFECTIVE AREA(ACRES) =      2.72   AREA-AVERAGED Fm(INCH/HR) =  0.12 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.41 

   TOTAL AREA(ACRES) =        3.3       PEAK FLOW RATE(CFS) =       7.36 

   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 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.) =   11.39 

   RAINFALL INTENSITY(INCH/HR) =   3.03 

   AREA-AVERAGED Fm(INCH/HR) =  0.12 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  0.41 

   EFFECTIVE STREAM AREA(ACRES) =       2.72 

   TOTAL STREAM AREA(ACRES) =       3.31 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.36 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.10 TO NODE     23.20 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   285.00 

   ELEVATION DATA: UPSTREAM(FEET) =    150.80  DOWNSTREAM(FEET) =    147.80 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.521 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.869 

   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   NATURAL POOR COVER 

   "BARREN"                   B        0.84      0.30     1.000    86   12.52 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA RUNOFF(CFS) =      1.94 

   TOTAL AREA(ACRES) =      0.84   PEAK FLOW RATE(CFS) =      1.94 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.20 TO NODE     23.00 IS CODE =  52 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =    147.80  DOWNSTREAM(FEET) =    139.60 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   815.80   CHANNEL SLOPE =  0.0101 

   CHANNEL FLOW THRU SUBAREA(CFS) =       1.94 

   FLOW VELOCITY(FEET/SEC) =   1.71 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

E-110



   TRAVEL TIME(MIN.) =   7.93   Tc(MIN.) =   20.45 

   LONGEST FLOWPATH FROM NODE     23.10 TO NODE     23.00 =    1100.80 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   20.45 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.173 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   NATURAL POOR COVER 

   "BARREN"                   B        1.81      0.30     1.000    86 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 

   SUBAREA AREA(ACRES) =    1.81      SUBAREA RUNOFF(CFS) =    3.05 

   EFFECTIVE AREA(ACRES) =      2.65   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  1.00 

   TOTAL AREA(ACRES) =        2.6       PEAK FLOW RATE(CFS) =       4.47 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 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.) =   20.45 

   RAINFALL INTENSITY(INCH/HR) =   2.17 

   AREA-AVERAGED Fm(INCH/HR) =  0.30 

   AREA-AVERAGED Fp(INCH/HR) =  0.30 

   AREA-AVERAGED Ap =  1.00 

   EFFECTIVE STREAM AREA(ACRES) =       2.65 

   TOTAL STREAM AREA(ACRES) =       2.65 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.47 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        7.36   11.39    3.027  0.30( 0.12) 0.41       2.7      22.51 

       1        6.44   18.48    2.301  0.30( 0.15) 0.50       3.3      21.00 

       2        4.47   20.45    2.173  0.30( 0.30) 1.00       2.6      23.10 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       10.99   11.39    3.027  0.30( 0.19) 0.62       4.2      22.51 

       2       10.75   18.48    2.301  0.30( 0.21) 0.71       5.7      21.00 

       3       10.52   20.45    2.173  0.30( 0.22) 0.72       6.0      23.10 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
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   PEAK FLOW RATE(CFS) =      10.99    Tc(MIN.) =    11.39 

   EFFECTIVE AREA(ACRES) =       4.20   AREA-AVERAGED Fm(INCH/HR) =  0.19 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.62 

   TOTAL AREA(ACRES) =        6.0 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =    1111.40 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

   MAINLINE Tc(MIN.) =   11.39 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.027 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   PUBLIC PARK                B        1.49      0.30     0.850    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 

   SUBAREA AREA(ACRES) =    1.49      SUBAREA RUNOFF(CFS) =    3.72 

   EFFECTIVE AREA(ACRES) =      5.69   AREA-AVERAGED Fm(INCH/HR) =  0.20 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.68 

   TOTAL AREA(ACRES) =        7.4       PEAK FLOW RATE(CFS) =      14.46 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  41 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   REPRESENTATIVE SLOPE =  0.0100 

   FLOW LENGTH(FEET) =    45.70   MANNING'S N =  0.013 

   ASSUME FULL-FLOWING PIPELINE 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.18 

   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      14.46 

   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =   11.48 

   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     24.00 =    1157.10 FEET. 

 ============================================================================ 

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        7.4  TC(MIN.) =     11.48 

   EFFECTIVE AREA(ACRES) =      5.69  AREA-AVERAGED Fm(INCH/HR)=  0.20 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.678 

   PEAK FLOW RATE(CFS)   =      14.46 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       14.46   11.48    3.013  0.30( 0.20) 0.68       5.7      22.51 

       2       13.46   18.58    2.294  0.30( 0.22) 0.74       7.2      21.00 

       3       13.06   20.55    2.167  0.30( 0.22) 0.75       7.4      23.10 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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Orange County Precipitation Stations
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Note: Events defined as 24-hour periods (calendar days) with greater 
than 0.1 inches of rainfall. 
For areas outside of available data coverage, professional judgment 
shall be applied.
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