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

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT

                          2003,1985,1981 HYDROLOGY MANUAL

          (c) Copyright 1982-2016 Advanced Engineering Software (aes)

              Ver. 23.0 Release Date: 07/01/2016  License ID 1264

                            Analysis prepared by:

                                                                             

                                                                             

                                                                             

                                                                             

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

 * PINE HILLS MANURE PLANT                                                  *

 * PROPOSED UNMITIGATED CONDITIONS HYDROLOGY                                *

 *                                                                          *

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

   FILE NAME: C:\UMPR100\PRQ100.DAT                             

   TIME/DATE OF STUDY: 11:10 09/10/2020

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00

   6-HOUR DURATION PRECIPITATION (INCHES) =   3.600

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00

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

   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)

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

   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

     1. Relative Flow-Depth =  0.00 FEET

        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)

     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

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



   FLOW PROCESS FROM NODE    100.00 TO NODE    102.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00

   UPSTREAM ELEVATION(FEET) =   2498.00

   DOWNSTREAM ELEVATION(FEET) =   2477.00

   ELEVATION DIFFERENCE(FEET) =     21.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.684

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.865

   SUBAREA RUNOFF(CFS) =      0.35

   TOTAL AREA(ACRES) =      0.15   TOTAL RUNOFF(CFS) =      0.35

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

   FLOW PROCESS FROM NODE    102.00 TO NODE    104.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   2477.00  DOWNSTREAM(FEET) =   2476.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   190.00   CHANNEL SLOPE =  0.0053

   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   1.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.721

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.72

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.74

   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   4.27

   Tc(MIN.) =   10.95

   SUBAREA AREA(ACRES) =     0.42       SUBAREA RUNOFF(CFS) =    0.72

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        0.6         PEAK FLOW RATE(CFS) =       0.98

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.12   FLOW VELOCITY(FEET/SEC.) =   0.82

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     290.00 FEET.

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

   FLOW PROCESS FROM NODE      1.00 TO NODE      1.00 IS CODE =  13

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

   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

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

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

Kristin.Wanner
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 FLOW VELOCITY(FEET/SEC.) =   0.82



   FLOW PROCESS FROM NODE    200.00 TO NODE    202.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4800

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00

   UPSTREAM ELEVATION(FEET) =   2478.00

   DOWNSTREAM ELEVATION(FEET) =   2476.00

   ELEVATION DIFFERENCE(FEET) =      2.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    8.167

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    85.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.912

   SUBAREA RUNOFF(CFS) =      0.53

   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      0.53

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

   FLOW PROCESS FROM NODE    202.00 TO NODE    204.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   2476.00  DOWNSTREAM(FEET) =   2474.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   300.00   CHANNEL SLOPE =  0.0067

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.553

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4800

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.15

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.52

   AVERAGE FLOW DEPTH(FEET) =   0.29   TRAVEL TIME(MIN.) =   3.30

   Tc(MIN.) =   11.47

   SUBAREA AREA(ACRES) =     0.46       SUBAREA RUNOFF(CFS) =    1.23

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.480

   TOTAL AREA(ACRES) =        0.6         PEAK FLOW RATE(CFS) =       1.65

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.36   FLOW VELOCITY(FEET/SEC.) =   1.68

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    204.00 =     400.00 FEET.

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

   FLOW PROCESS FROM NODE    404.00 TO NODE    404.00 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.) =   11.47

   RAINFALL INTENSITY(INCH/HR) =   5.55

   TOTAL STREAM AREA(ACRES) =     0.62

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.65

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

   FLOW PROCESS FROM NODE    300.00 TO NODE    302.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00

   UPSTREAM ELEVATION(FEET) =   2485.00

   DOWNSTREAM ELEVATION(FEET) =   2477.00

   ELEVATION DIFFERENCE(FEET) =      8.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.760

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.657

   SUBAREA RUNOFF(CFS) =      1.04

   TOTAL AREA(ACRES) =      0.26   TOTAL RUNOFF(CFS) =      1.04

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

   FLOW PROCESS FROM NODE    302.00 TO NODE    304.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   2477.00  DOWNSTREAM(FEET) =   2473.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   240.00   CHANNEL SLOPE =  0.0167

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.456

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.57

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.66

   AVERAGE FLOW DEPTH(FEET) =   0.36   TRAVEL TIME(MIN.) =   1.50

   Tc(MIN.) =    7.26

   SUBAREA AREA(ACRES) =     0.89       SUBAREA RUNOFF(CFS) =    3.05

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.460

   TOTAL AREA(ACRES) =        1.1         PEAK FLOW RATE(CFS) =       3.94

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.45   FLOW VELOCITY(FEET/SEC.) =   3.05

   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    304.00 =     340.00 FEET.



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

   FLOW PROCESS FROM NODE    404.00 TO NODE    404.00 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.) =    7.26

   RAINFALL INTENSITY(INCH/HR) =   7.46

   TOTAL STREAM AREA(ACRES) =     1.15

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.94

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

   FLOW PROCESS FROM NODE    400.00 TO NODE    402.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00

   UPSTREAM ELEVATION(FEET) =   2498.00

   DOWNSTREAM ELEVATION(FEET) =   2490.00

   ELEVATION DIFFERENCE(FEET) =      8.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.979

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.452

   SUBAREA RUNOFF(CFS) =      0.15

   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.15

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

   FLOW PROCESS FROM NODE    402.00 TO NODE    404.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =   2490.00  DOWNSTREAM(FEET) =   2473.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   620.00   CHANNEL SLOPE =  0.0274

   CHANNEL BASE(FEET) =    1.00   "Z" FACTOR =   1.000

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   3.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.903

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.13

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.69

   AVERAGE FLOW DEPTH(FEET) =   0.20   TRAVEL TIME(MIN.) =   2.20

   Tc(MIN.) =    8.18

   SUBAREA AREA(ACRES) =     0.94       SUBAREA RUNOFF(CFS) =    1.95



   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        1.0         PEAK FLOW RATE(CFS) =       2.07

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.29   FLOW VELOCITY(FEET/SEC.) =   5.65

   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    404.00 =     700.00 FEET.

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

   FLOW PROCESS FROM NODE    404.00 TO NODE    404.00 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.) =    8.18

   RAINFALL INTENSITY(INCH/HR) =   6.90

   TOTAL STREAM AREA(ACRES) =     1.00

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.07

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        1.65    11.47        5.553          0.62

       2        3.94     7.26        7.456          1.15

       3        2.07     8.18        6.903          1.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1        6.83     7.26       7.456

       2        6.90     8.18       6.903

       3        6.26    11.47       5.553

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       6.90   Tc(MIN.) =    8.18

   TOTAL AREA(ACRES) =        2.8

   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    404.00 =     700.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        2.8  TC(MIN.) =      8.18

   PEAK FLOW RATE(CFS)   =       6.90

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

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

   END OF RATIONAL METHOD ANALYSIS

� 



 ____________________________________________________________________________
 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2016 Advanced Engineering Software (aes)
              Ver. 23.0 Release Date: 07/01/2016  License ID 1264

                            Analysis prepared by:

                                                                             
                                                                             
                                                                             
                                                                             

  ************************** DESCRIPTION OF STUDY **************************
 * PINE HILLS MANURE PLANT                                                  *
 * PROPOSED MITIGATED CONDITIONS HYDROLOGY                                  *
 *                                                                          *
  **************************************************************************

   FILE NAME: C:\PR100\PRQ100.DAT                               
   TIME/DATE OF STUDY: 08:36 09/08/2020
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.600
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

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

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



   FLOW PROCESS FROM NODE    100.00 TO NODE    102.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =   2498.00
   DOWNSTREAM ELEVATION(FEET) =   2477.00
   ELEVATION DIFFERENCE(FEET) =     21.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.684
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.865
   SUBAREA RUNOFF(CFS) =      0.35
   TOTAL AREA(ACRES) =      0.15   TOTAL RUNOFF(CFS) =      0.35

 ****************************************************************************
  FLOW PROCESS FROM NODE    102.00 TO NODE    104.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2477.00  DOWNSTREAM(FEET) =   2476.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   190.00   CHANNEL SLOPE =  0.0053
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   1.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.721
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.72
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.74
   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   4.27
   Tc(MIN.) =   10.95
   SUBAREA AREA(ACRES) =     0.42       SUBAREA RUNOFF(CFS) =    0.72
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300
   TOTAL AREA(ACRES) =        0.6         PEAK FLOW RATE(CFS) =       0.98

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.12   FLOW VELOCITY(FEET/SEC.) =   0.82
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     290.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      1.00 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

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



   FLOW PROCESS FROM NODE    200.00 TO NODE    202.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .4800
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =   2478.00
   DOWNSTREAM ELEVATION(FEET) =   2476.00
   ELEVATION DIFFERENCE(FEET) =      2.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    8.167
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    85.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.912
   SUBAREA RUNOFF(CFS) =      0.53
   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      0.53

 ****************************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    204.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2476.00  DOWNSTREAM(FEET) =   2474.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   300.00   CHANNEL SLOPE =  0.0067
   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.553
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .4800
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.15
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.52
   AVERAGE FLOW DEPTH(FEET) =   0.29   TRAVEL TIME(MIN.) =   3.29
   Tc(MIN.) =   11.47
   SUBAREA AREA(ACRES) =     0.46       SUBAREA RUNOFF(CFS) =    1.26
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.480
   TOTAL AREA(ACRES) =        0.6         PEAK FLOW RATE(CFS) =       1.70

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.36   FLOW VELOCITY(FEET/SEC.) =   1.68
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    204.00 =     400.00 FEET.

 +--------------------------------------------------------------------------+
 | USER SPECIFY MITIGATED FLOW                                              |
 |                                                                          |
 |                                                                          |



 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =  10.96   RAIN INTENSITY(INCH/HOUR) =  5.72
   TOTAL AREA(ACRES) =     0.60   TOTAL RUNOFF(CFS) =      0.87

 ****************************************************************************
   FLOW PROCESS FROM NODE    404.00 TO NODE    404.00 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.) =   10.96
   RAINFALL INTENSITY(INCH/HR) =   5.72
   TOTAL STREAM AREA(ACRES) =     0.60
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.87

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      1.00 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================
  ***MEMORY FUNCTION CAN NOT BE ACCESSED - PROCESS IGNORED.***

 ****************************************************************************
   FLOW PROCESS FROM NODE    300.00 TO NODE    302.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .4600
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =   2485.00
   DOWNSTREAM ELEVATION(FEET) =   2477.00
   ELEVATION DIFFERENCE(FEET) =      8.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.760
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.657
   SUBAREA RUNOFF(CFS) =      1.05
   TOTAL AREA(ACRES) =      0.26   TOTAL RUNOFF(CFS) =      1.05

 ****************************************************************************
   FLOW PROCESS FROM NODE    302.00 TO NODE    304.00 IS CODE =  51
 ----------------------------------------------------------------------------



   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2477.00  DOWNSTREAM(FEET) =   2473.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   240.00   CHANNEL SLOPE =  0.0167
   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.456
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .4600
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.57
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.66
   AVERAGE FLOW DEPTH(FEET) =   0.36   TRAVEL TIME(MIN.) =   1.50
   Tc(MIN.) =    7.26
   SUBAREA AREA(ACRES) =     0.89       SUBAREA RUNOFF(CFS) =    3.09
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.460
   TOTAL AREA(ACRES) =        1.1         PEAK FLOW RATE(CFS) =       3.99

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.45   FLOW VELOCITY(FEET/SEC.) =   3.05
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    304.00 =     340.00 FEET.

 +--------------------------------------------------------------------------+
 | USER SPECIFY MITIGATED FLOW                                              |
 |                                                                          |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    304.00 TO NODE    304.00 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =   7.13   RAIN INTENSITY(INCH/HOUR) =  7.54
   TOTAL AREA(ACRES) =     1.10   TOTAL RUNOFF(CFS) =      0.68

 ****************************************************************************
   FLOW PROCESS FROM NODE    404.00 TO NODE    404.00 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.) =    7.13
   RAINFALL INTENSITY(INCH/HR) =   7.54
   TOTAL STREAM AREA(ACRES) =     1.10
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.68



 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      1.00 IS CODE =  13
 ----------------------------------------------------------------------------
   >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
 ============================================================================
  ***MEMORY FUNCTION CAN NOT BE ACCESSED - PROCESS IGNORED.***

 ****************************************************************************
   FLOW PROCESS FROM NODE    400.00 TO NODE    402.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00
   UPSTREAM ELEVATION(FEET) =   2498.00
   DOWNSTREAM ELEVATION(FEET) =   2490.00
   ELEVATION DIFFERENCE(FEET) =      8.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.979
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.452
   SUBAREA RUNOFF(CFS) =      0.15
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.15

 ****************************************************************************
   FLOW PROCESS FROM NODE    402.00 TO NODE    404.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2490.00  DOWNSTREAM(FEET) =   2473.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   620.00   CHANNEL SLOPE =  0.0274
   CHANNEL BASE(FEET) =    1.00   "Z" FACTOR =   1.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   3.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.903
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.13
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.69
   AVERAGE FLOW DEPTH(FEET) =   0.20   TRAVEL TIME(MIN.) =   2.20
   Tc(MIN.) =    8.18
   SUBAREA AREA(ACRES) =     0.94       SUBAREA RUNOFF(CFS) =    1.95
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300
   TOTAL AREA(ACRES) =        1.0         PEAK FLOW RATE(CFS) =       2.07

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.29   FLOW VELOCITY(FEET/SEC.) =   5.65
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    404.00 =     700.00 FEET.



 +--------------------------------------------------------------------------+
 | USER SPECIFY MITIGATED FLOW                                              |
 |                                                                          |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    404.00 TO NODE    404.00 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =   8.18   RAIN INTENSITY(INCH/HOUR) =  6.90
   TOTAL AREA(ACRES) =     1.00   TOTAL RUNOFF(CFS) =      2.07

 ****************************************************************************
   FLOW PROCESS FROM NODE    404.00 TO NODE    404.00 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.) =    8.18
   RAINFALL INTENSITY(INCH/HR) =   6.90
   TOTAL STREAM AREA(ACRES) =     1.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.07

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1        0.87    10.96        5.717          0.60
       2        0.68     7.13        7.545          1.10
       3        2.07     8.18        6.905          1.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        3.05     7.13       7.545
       2        3.34     8.18       6.905
       3        3.10    10.96       5.717

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =       3.34   Tc(MIN.) =    8.18
   TOTAL AREA(ACRES) =        2.7
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    404.00 =     700.00 FEET.



 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        2.7  TC(MIN.) =      8.18
   PEAK FLOW RATE(CFS)   =       3.34
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   3/19/2019 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  11  MIN.
6 HOUR RAINFALL  3.6  INCHES
BASIN AREA  0.62  ACRES
RUNOFF COEFFICIENT  0.48 
PEAK DISCHARGE  1.7  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  11  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  22  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  33  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  44  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  55  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  66  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  77  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  88  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  99  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  110  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  121  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  132  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  143  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  154  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  165  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  176  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  187  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  198  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  209  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  220  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  231  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  242  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  253  DISCHARGE (CFS) =  1.7 
TIME (MIN) =  264  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  275  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  286  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  297  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  308  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  319  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  330  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  341  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  352  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  363  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  374  DISCHARGE (CFS) =  0 

BF-1



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   3/19/2019 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  7  MIN.
6 HOUR RAINFALL  3.6  INCHES
BASIN AREA  1.15  ACRES
RUNOFF COEFFICIENT  0.46 
PEAK DISCHARGE  3.99  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  7  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  14  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  21  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  28  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  35  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  42  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  49  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  56  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  63  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  70  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  77  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  84  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  91  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  98  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  105  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  112  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  119  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  126  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  133  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  140  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  147  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  154  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  161  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  168  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  175  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  182  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  189  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  196  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  203  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  210  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  217  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  224  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  231  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  238  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  245  DISCHARGE (CFS) =  3.99 
TIME (MIN) =  252  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  259  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  266  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  273  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  280  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  287  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  294  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  301  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  308  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  315  DISCHARGE (CFS) =  0.2 
TIME (MIN) =  322  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  329  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  336  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  343  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  350  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  357  DISCHARGE (CFS) =  0.1 
TIME (MIN) =  364  DISCHARGE (CFS) =  0 

BF-2



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   3/12/2020 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  13  MIN.
6 HOUR RAINFALL  3.6  INCHES
BASIN AREA  12.25  ACRES
RUNOFF COEFFICIENT  0.7 
PEAK DISCHARGE  44.4  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  13  DISCHARGE (CFS) =  0 
TIME (MIN) =  26  DISCHARGE (CFS) =  1.9 
TIME (MIN) =  39  DISCHARGE (CFS) =  1.9 
TIME (MIN) =  52  DISCHARGE (CFS) =  2 
TIME (MIN) =  65  DISCHARGE (CFS) =  2.1 
TIME (MIN) =  78  DISCHARGE (CFS) =  2.2 
TIME (MIN) =  91  DISCHARGE (CFS) =  2.3 
TIME (MIN) =  104  DISCHARGE (CFS) =  2.5 
TIME (MIN) =  117  DISCHARGE (CFS) =  2.6 
TIME (MIN) =  130  DISCHARGE (CFS) =  2.8 
TIME (MIN) =  143  DISCHARGE (CFS) =  2.9 
TIME (MIN) =  156  DISCHARGE (CFS) =  3.2 
TIME (MIN) =  169  DISCHARGE (CFS) =  3.4 
TIME (MIN) =  182  DISCHARGE (CFS) =  3.9 
TIME (MIN) =  195  DISCHARGE (CFS) =  4.3 
TIME (MIN) =  208  DISCHARGE (CFS) =  5.2 
TIME (MIN) =  221  DISCHARGE (CFS) =  5.9 
TIME (MIN) =  234  DISCHARGE (CFS) =  8.7 
TIME (MIN) =  247  DISCHARGE (CFS) =  11.8 
TIME (MIN) =  260  DISCHARGE (CFS) =  44.4 
TIME (MIN) =  273  DISCHARGE (CFS) =  7 
TIME (MIN) =  286  DISCHARGE (CFS) =  4.7 
TIME (MIN) =  299  DISCHARGE (CFS) =  3.7 
TIME (MIN) =  312  DISCHARGE (CFS) =  3.1 
TIME (MIN) =  325  DISCHARGE (CFS) =  2.7 
TIME (MIN) =  338  DISCHARGE (CFS) =  2.4 
TIME (MIN) =  351  DISCHARGE (CFS) =  2.2 
TIME (MIN) =  364  DISCHARGE (CFS) =  2 
TIME (MIN) =  377  DISCHARGE (CFS) =  0 



WQ DEPTH MODELED IN HYDROGRAPH REPORT

Pond 2 Pond 3

Stage Increment Basin SF Layer Porosity Inc. Volume Total Volume Stage Increment Basin SF Layer Porosity Inc. Volume Total Volume

0.00 0.00 1500 0.0 0.0 0.00 0.00 3500 0.0 0.0

0.20 0.20 1500 0.4 120.0 120.0 0.20 0.20 3500 0.4 280.0 280.0

0.40 0.20 1500 0.4 120.0 240.0 0.40 0.20 3500 0.4 280.0 560.0

0.60 0.20 1500 0.4 120.0 360.0 0.60 0.20 3500 0.4 280.0 840.0

0.80 0.20 1500 0.4 120.0 480.0 0.80 0.20 3500 0.4 280.0 1120.0

1.00 0.20 1500 0.4 120.0 600.0 1.00 0.20 3500 0.4 280.0 1400.0

1.20 0.20 1500 0.4 120.0 720.0 1.20 0.20 3500 0.4 280.0 1680.0

1.40 0.20 1500 0.4 120.0 840.0 1.40 0.20 3500 0.4 280.0 1960.0

1.60 0.20 1500 0.4 120.0 960.0 1.60 0.20 3500 0.4 280.0 2240.0

1.80 0.20 1500 0.4 120.0 1080.0 1.80 0.20 3500 0.4 280.0 2520.0

2.00 0.20 1500 1 300.0 1380.0 2.00 0.20 3500 1 700.0 3220.0

2.50 0.50 1700 1 850.0 2230.0 2.50 0.50 3500 1 1750.0 4970.0

3.00 0.50 1900 1 950.0 3180.0 3.00 0.50 3500 1 1750.0 6720.0

Basin SF  (ft^2) DCV (ft^3) Layer Porosity WQ Depth (ft) Basin SF  (ft^2) DCV (ft^3) Layer Porosity WQ Depth (ft) 

Pond 2 1500 681 0.4 0.94 Pond 3 3500 1156 0.4 0.63

* Per County Hydraulic Manual Section 6.2.7 the 100-year routing analysis should not include the water quality storage depth. The tables below 

calculate the water quality storage depth for each BMP. When BMPs are modeled in Hydraflow Hydrographs they will be designated with an 

initial water surface elevation at the water quality storage level.
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Demler - Proposed Hydrology Summary Table for Hen House & Dryers

County of San Diego Hydrology Manual (June 2003)

Q=CIA

Q = Flow Rate (cfs)

C = Runoff Coefficient

I = Intensity (in/hr)

A = Area (acres)

V = Velocity (ft/s)

Slope (%) Lm (ft) Ti (min) Slope (%) L (ft) V (ft/s)*** Tt (min) P6 (in) I (in/hr) Q100 (cfs)

3 12.25 Gen I Gen I 95% 8.19 67% 0.70 2.0 70 2.7 2.0 1330 2.2 10.1 10.1 12.8 3.6 5.18 44.41

*based on County of San Diego Hydrology Manual (June 2003) Table 3-1

**Tt=0 if travel time is not applicable

***based on TR-55 Figure 3-1 for Shallow Concentrated Flow

****based on County of San Diego Hydrology Manual (June 2003) Figure 3-6

Total Tt 

(min)
Tc (min)

100 YearCalculated % 

Impervious

C* 

(Interpolated)

Initial Travel Time
Lot Travel Time** 

(Shallow Concentrated Flow)
On-Site 

Drainage 

Subarea

Area (ac)
# of Dwelling 

Units

Dwelling 

Units/Acre

Corresponding % 

Impervious*

Actual 

Impervious 

Area (ac)



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Hyd. No. 1
Basin 2

Hydrograph type =  Manual Peak discharge =  1.700 cfs
Storm frequency =  100 yrs Time to peak =  4.22 hrs
Time interval =  11 min Hyd. volume =  4,092 cuft

1

0.0 0.9 1.8 2.8 3.7 4.6 5.5 6.4

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (hrs)

Basin 2
Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Hyd. No. 2
Basin 3

Hydrograph type =  Manual Peak discharge =  3.990 cfs
Storm frequency =  100 yrs Time to peak =  4.08 hrs
Time interval =  7 min Hyd. volume =  6,674 cuft

2

0.0 1.0 2.1 3.2 4.2 5.3 6.3

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (hrs)

Basin 3
Hyd. No. 2 -- 100 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Hyd. No. 3
Pond 2

Hydrograph type =  Reservoir Peak discharge =  0.869 cfs
Storm frequency =  100 yrs Time to peak =  4.40 hrs
Time interval =  11 min Hyd. volume =  -2,548 cuft
Inflow hyd. No. =  1 - Basin 2 Max. Elevation =  103.00 ft
Reservoir name =  Pond 2 Max. Storage =  2,833 cuft

Storage Indication method used.  Wet pond routing start elevation = 100.94 ft.  Exfiltration extracted from Outflow.

3

0.0 1.8 3.7 5.5 7.3 9.2 11.0 12.8 14.7 16.5 18.3 20.2 22.0
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Pond 2
Hyd. No. 3 -- 100 Year

Hyd No. 3 Hyd No. 1 Total storage used = 2,833 cuft



Pond Report 4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Pond No. 2 -  Pond 2
Pond Data
Trapezoid -Bottom L x W = 15.0 x 100.0 ft,  Side slope = 0.00:1,  Bottom elev. = 100.00 ft,  Depth = 2.00 ft,  Voids = 40.00%Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 102.10 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 100.00 1,500 0 0
0.20 100.20 1,500 120 120
0.40 100.40 1,500 120 240
0.60 100.60 1,500 120 360
0.80 100.80 1,500 120 480
1.00 101.00 1,500 120 600
1.20 101.20 1,500 120 720
1.40 101.40 1,500 120 840
1.60 101.60 1,500 120 960
1.80 101.80 1,500 120 1,080
2.00 102.00 1,500 120 1,200
2.10 102.10 1,500 150 1,350
2.50 102.50 1,700 640 1,990
3.00 103.00 1,900 900 2,890

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  12.00 1.50 0.00 6.00
Span (in) =  12.00 1.50 0.00 6.00
No. Barrels =  1 1 0 100
Invert El. (ft) =  102.50 100.25 0.00 100.25
Length (ft) =  50.00 0.00 0.00 0.08
Slope (%) =  1.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  200.00 0.00 0.00 0.00
Crest El. (ft) =  102.00 0.00 0.00 0.00
Weir Coeff. =  2.60 3.33 3.33 3.33
Weir Type =  Broad --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.100(by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Contours - User-defined contour areas. Conic method used for volume calculation. Beginning elevation = 100.00 '



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Hyd. No. 4
Pond 3

Hydrograph type =  Reservoir Peak discharge =  0.683 cfs
Storm frequency =  100 yrs Time to peak =  4.20 hrs
Time interval =  7 min Hyd. volume =  -3,357 cuft
Inflow hyd. No. =  2 - Basin 3 Max. Elevation =  102.66 ft
Reservoir name =  Pond 3 Max. Storage =  5,174 cuft

Storage Indication method used.  Wet pond routing start elevation = 100.64 ft.  Exfiltration extracted from Outflow.
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Pond Report 6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Pond No. 3 -  Pond 3
Pond Data
Trapezoid -Bottom L x W = 35.0 x 100.0 ft,  Side slope = 0.00:1,  Bottom elev. = 100.00 ft,  Depth = 2.00 ft,  Voids = 40.00%Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 102.10 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 100.00 3,500 0 0
0.20 100.20 3,500 280 280
0.40 100.40 3,500 280 560
0.60 100.60 3,500 280 840
0.80 100.80 3,500 280 1,120
1.00 101.00 3,500 280 1,400
1.20 101.20 3,500 280 1,680
1.40 101.40 3,500 280 1,960
1.60 101.60 3,500 280 2,240
1.80 101.80 3,500 280 2,520
2.00 102.00 3,500 280 2,800
2.10 102.10 3,500 350 3,150
2.50 102.50 3,700 1,440 4,590
3.00 103.00 3,900 1,900 6,490

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  12.00 1.50 0.00 6.00
Span (in) =  12.00 1.50 0.00 6.00
No. Barrels =  1 1 0 100
Invert El. (ft) =  102.50 100.25 0.00 100.25
Length (ft) =  50.00 0.00 0.00 0.08
Slope (%) =  1.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  200.00 0.00 0.00 0.00
Crest El. (ft) =  102.00 0.00 0.00 0.00
Weir Coeff. =  2.60 3.33 3.33 3.33
Weir Type =  Broad --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.100(by Contour)
TW Elev. (ft) =  101.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Contours - User-defined contour areas. Conic method used for volume calculation. Beginning elevation = 100.00 '



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Hyd. No. 5
Existing Hen Pond

Hydrograph type =  Manual Peak discharge =  41.90 cfs
Storm frequency =  100 yrs Time to peak =  4.33 hrs
Time interval =  13 min Hyd. volume =  108,654 cuft
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Hyd. No. 6
Pond 4

Hydrograph type =  Reservoir Peak discharge =  22.57 cfs
Storm frequency =  100 yrs Time to peak =  4.55 hrs
Time interval =  13 min Hyd. volume =  106,136 cuft
Inflow hyd. No. =  5 - Existing Hen Pond Max. Elevation =  2.52 ft
Reservoir name =  Proposed Pond Max. Storage =  38,840 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Pond No. 5 -  Proposed Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1.00 29,395 0 0
0.50 1.50 29,395 14,696 14,696
1.00 2.00 29,395 14,696 29,392
1.50 2.50 29,395 14,696 44,088
2.00 3.00 50,000 19,620 63,708

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  18.00 0.00 0.00 0.00
Span (in) =  18.00 0.00 0.00 0.00
No. Barrels =  2 0 0 0
Invert El. (ft) =  1.01 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  10.00 0.00 0.00 0.00
Crest El. (ft) =  1.80 0.00 0.00 0.00
Weir Coeff. =  2.60 3.33 3.33 3.33
Weir Type =  Broad --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.100(by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Hyd. No. 7
Proposed Hen Pond

Hydrograph type =  Manual Peak discharge =  44.40 cfs
Storm frequency =  100 yrs Time to peak =  4.33 hrs
Time interval =  13 min Hyd. volume =  110,604 cuft
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Hyd. No. 8
Pond 5

Hydrograph type =  Reservoir Peak discharge =  23.73 cfs
Storm frequency =  100 yrs Time to peak =  4.55 hrs
Time interval =  13 min Hyd. volume =  108,086 cuft
Inflow hyd. No. =  7 - Proposed Hen Pond Max. Elevation =  2.55 ft
Reservoir name =  Proposed Pond Max. Storage =  39,674 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 03 / 24 / 2020

Pond No. 5 -  Proposed Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1.00 29,395 0 0
0.50 1.50 29,395 14,696 14,696
1.00 2.00 29,395 14,696 29,392
1.50 2.50 29,395 14,696 44,088
2.00 3.00 50,000 19,620 63,708

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  18.00 0.00 0.00 0.00
Span (in) =  18.00 0.00 0.00 0.00
No. Barrels =  2 0 0 0
Invert El. (ft) =  1.01 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  10.00 0.00 0.00 0.00
Crest El. (ft) =  1.80 0.00 0.00 0.00
Weir Coeff. =  2.60 3.33 3.33 3.33
Weir Type =  Broad --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.100(by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Stage (ft)

0.00 1.00

0.20 1.20

0.40 1.40

0.60 1.60

0.80 1.80

1.00 2.00

1.20 2.20

1.40 2.40

1.60 2.60

1.80 2.80

2.00 3.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



 

 

Appendix D – Offsite Hydrology and Hydraulics 

Offsite Hydrologic Work Map 

Offsite AES Calculations  

Concrete Brow Ditch Flowmaster Calculation 
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DISCHARGE POINT 106
AREA= 5.9 AC
Q100= 6.8 CFS
V100= 1.78 FT/S

SUB-BASIN 104
A= 5.52AC
C=0.30
L=1096'

SUB-BASIN 102
A= 0.38 AC
C= 0.30
L=100'



DEM-OFF.OUT
 ____________________________________________________________________________
 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2016 Advanced Engineering Software (aes)
              Ver. 23.0 Release Date: 07/01/2016  License ID 1264

                            Analysis prepared by:

                                                                             
                                                                             
                                                                             
                                                                             

  ************************** DESCRIPTION OF STUDY **************************
 * Delmer Manure Processing                                                 *
 * Off-Site 100-year Peak Flow                                              *
 * March 2020                                                               *
  **************************************************************************

   FILE NAME: DEM-OFF.DAT                                       
   TIME/DATE OF STUDY: 11:07 03/17/2020
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.600
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

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

 ****************************************************************************
   FLOW PROCESS FROM NODE    100.00 TO NODE    102.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3000
   SOIL CLASSIFICATION IS "C"
   S.C.S. CURVE NUMBER (AMC II) =  85
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =   2605.00
   DOWNSTREAM ELEVATION(FEET) =   2600.00
   ELEVATION DIFFERENCE(FEET) =      5.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    8.422
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.776
   SUBAREA RUNOFF(CFS) =      0.77
   TOTAL AREA(ACRES) =      0.38   TOTAL RUNOFF(CFS) =      0.77
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DEM-OFF.OUT
 ****************************************************************************
   FLOW PROCESS FROM NODE    102.00 TO NODE    104.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2600.00  DOWNSTREAM(FEET) =   2530.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   478.00   CHANNEL SLOPE =  0.1464
   CHANNEL BASE(FEET) =   50.00   "Z" FACTOR =   5.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.839
   NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3000
   SOIL CLASSIFICATION IS "C"
   S.C.S. CURVE NUMBER (AMC II) =  85
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.78
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.38
   AVERAGE FLOW DEPTH(FEET) =   0.03   TRAVEL TIME(MIN.) =   5.77
   Tc(MIN.) =   14.20
   SUBAREA AREA(ACRES) =     1.33       SUBAREA RUNOFF(CFS) =    1.93
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300
   TOTAL AREA(ACRES) =        1.7         PEAK FLOW RATE(CFS) =       2.48

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.03   FLOW VELOCITY(FEET/SEC.) =   1.79
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     578.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    104.00 TO NODE    106.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2530.00  DOWNSTREAM(FEET) =   2485.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   618.00   CHANNEL SLOPE =  0.0728
   CHANNEL BASE(FEET) =   75.00   "Z" FACTOR =   5.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.801
   NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3000
   SOIL CLASSIFICATION IS "C"
   S.C.S. CURVE NUMBER (AMC II) =  85
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.93
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.60
   AVERAGE FLOW DEPTH(FEET) =   0.04   TRAVEL TIME(MIN.) =   6.44
   Tc(MIN.) =   20.64
   SUBAREA AREA(ACRES) =     4.23       SUBAREA RUNOFF(CFS) =    4.82
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300
   TOTAL AREA(ACRES) =        5.9         PEAK FLOW RATE(CFS) =       6.77

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.05   FLOW VELOCITY(FEET/SEC.) =   1.78
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =    1196.00 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        5.9  TC(MIN.) =     20.64
   PEAK FLOW RATE(CFS)   =       6.77
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 

Page 2



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Sep 10 2020

DUAL 12 INCH CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 EXISTING CONDITIONS)

Invert Elev Dn (ft) =  2472.00
Pipe Length (ft) =  50.00
Slope (%) =  2.00
Invert Elev Up (ft) =  2473.00
Rise (in) =  12.0
Shape =  Circular
Span (in) =  12.0
No. Barrels =  2
n-Value =  0.024
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Headwall
Coeff. K,M,c,Y,k =  0.0078, 2, 0.0379, 0.69, 0.5

Embankment
Top Elevation (ft) =  2480.00
Top Width (ft) =  38.00
Crest Width (ft) =  38.00

Calculations
Qmin (cfs) =  5.10
Qmax (cfs) =  5.10
Tailwater Elev (ft) =  0.00

Highlighted
Qtotal (cfs) =  5.10
Qpipe (cfs) =  5.10
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  4.46
Veloc Up (ft/s) =  4.46
HGL Dn (ft) =  2472.68
HGL Up (ft) =  2473.68
Hw Elev (ft) =  2474.07
Hw/D (ft) =  1.06
Flow Regime =  Inlet Control

DUAL 12" CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 EXISTING CONDITIONS)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Sep 10 2020

DUAL 12 INCH CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 PROPOSED MITIGATED)

Invert Elev Dn (ft) =  2472.00
Pipe Length (ft) =  50.00
Slope (%) =  2.00
Invert Elev Up (ft) =  2473.00
Rise (in) =  12.0
Shape =  Circular
Span (in) =  12.0
No. Barrels =  2
n-Value =  0.024
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Headwall
Coeff. K,M,c,Y,k =  0.0078, 2, 0.0379, 0.69, 0.5

Embankment
Top Elevation (ft) =  2480.00
Top Width (ft) =  38.00
Crest Width (ft) =  38.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  3.30
Tailwater Elev (ft) =  0.00

Highlighted
Qtotal (cfs) =  3.30
Qpipe (cfs) =  3.30
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  3.77
Veloc Up (ft/s) =  3.77
HGL Dn (ft) =  2472.55
HGL Up (ft) =  2473.55
Hw Elev (ft) =  2473.79
Hw/D (ft) =  0.79
Flow Regime =  Inlet Control

DUAL 12" CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 MITIGATED PROPOSED
CONDITION)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Sep 10 2020

DUAL 12 INCH CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 PROPOSED UNMITIGATED)

Invert Elev Dn (ft) =  2472.00
Pipe Length (ft) =  50.00
Slope (%) =  2.00
Invert Elev Up (ft) =  2473.00
Rise (in) =  12.0
Shape =  Circular
Span (in) =  12.0
No. Barrels =  2
n-Value =  0.024
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Headwall
Coeff. K,M,c,Y,k =  0.0078, 2, 0.0379, 0.69, 0.5

Embankment
Top Elevation (ft) =  2480.00
Top Width (ft) =  38.00
Crest Width (ft) =  38.00

Calculations
Qmin (cfs) =  6.90
Qmax (cfs) =  6.90
Tailwater Elev (ft) =  0.00

Highlighted
Qtotal (cfs) =  6.90
Qpipe (cfs) =  6.90
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  5.16
Veloc Up (ft/s) =  4.39
HGL Dn (ft) =  2472.79
HGL Up (ft) =  2474.56
Hw Elev (ft) =  2475.01
Hw/D (ft) =  2.01
Flow Regime =  Outlet Control

DUAL 12" CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 UNMITIGATED
PROPOSED CONDITION)



Worksheet for Offsite Runon Concrete Channel

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.020Channel Slope

in12.0Constructed Depth

ft3.00Constructed Top Width

cfs6.80Discharge

Results

in6.9Normal Depth

ft²0.9Flow Area

ft2.6Wetted Perimeter

in4.0Hydraulic Radius

ft2.28Top Width

in10.3Critical Depth

ft/ft0.004Critical Slope

ft/s7.78Velocity

ft0.94Velocity Head

ft1.52Specific Energy

2.212Froude Number

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in6.9Normal Depth

in10.3Critical Depth

ft/ft0.020Channel Slope

ft/ft0.004Critical Slope
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