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EXISTING HYDROLOGY CALCULATIONS 

 

 

 

 

 

 

 



Job Name:

Job #:

Run Name:

Date:  

Notes:

1 2 3

305 304 2 120 84 100 0.35 0.111

304 303 5 84 33.8 650 0.35 6.070

303 300 4 33.8 30.37 54.5 - 0.000

300 300 1 - - - - -

302 301 2 42 40 100 0.87 0.074

301 300 6 40 30.37 435 0.85 0.337

total 6.591

Area 

(acres)

Jefferson Oceanside 

557-010

Existing Series 3

3/3/2020

Comments BANKNode 1 Node 2 Code Elev 1 

(feet)

Elev 2 

(feet)

Length 

(feet)

C 

Factor
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Job Name:

Job #:

Run Name:

Date:  

Notes:

1 2 3

411 410 2 194 193.5 100 0.52 0.123

410 409 6 193.5 145 946.19 0.79 1.850

410 409 8 - - - 0.58 13.305

409 408 3 136.05 94 454.5 - -

408 404 5 99 29 1061 0.39 21.391

404 404 1 - - - -

407 406 2 127 107 100 0.35 0.141

406 405 5 107 39 143.21 0.35 0.415

405 404 6 39 29 596.69 0.87 0.688

404 404 1 - - - --

404 400 9 29 25 92 0.35 0.112

400 400 1 - - - -

403 402 2 146 107 100 0.35 0.156

402 401 5 107 31 1355 0.35 11.774

401 400 9 31 28.6 32 0.112

400 400 1 - - - -

total 50.067
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BANK
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3/3/2020

Node 1 Node 2 Code Elev 1 
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CommentsC 
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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 1355 

 

                            Analysis prepared by: 

 

                              Fuscoe Engineering                              

                           6390 Greenwich Dr Ste 170                           

                                San Diego, CA                                 

                                    92122                                     

 

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

 * JEFFERSON OCEANSIDE PRE-DEVELOPMENT STUDY                                * 

 * SERIES 3                                                                 * 

 * OCEANSIDE, CALIFORNIA                                                    * 

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

 

   FILE NAME: EX100S3.DAT                                        

   TIME/DATE OF STUDY: 14:13 03/04/2020 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

   2003 SAN DIEGO MANUAL CRITERIA 

 

   USER SPECIFIED STORM EVENT(YEAR) = 100.00 

   6-HOUR DURATION PRECIPITATION (INCHES) =   2.700 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   4.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 

   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 

   2   21.0      1.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150 

 

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 

     1. Relative Flow-Depth =  0.50 FEET 

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

     2. (Depth)*(Velocity) Constraint =  1.0 (FT*FT/S) 

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

 

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

   FLOW PROCESS FROM NODE    305.00 TO NODE    304.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =    120.00 



   DOWNSTREAM ELEVATION(FEET) =     84.00 

   ELEVATION DIFFERENCE(FEET) =     36.00 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267 

      100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.150 

   SUBAREA RUNOFF(CFS) =      0.24 

   TOTAL AREA(ACRES) =      0.11   TOTAL RUNOFF(CFS) =      0.24 

 

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

   FLOW PROCESS FROM NODE    304.00 TO NODE    303.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =     84.00  DOWNSTREAM(FEET) =     33.80 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   650.00   CHANNEL SLOPE =  0.0772 

   CHANNEL BASE(FEET) =   15.00   "Z" FACTOR =   3.000 

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   5.00 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.633 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.27 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.14 

   AVERAGE FLOW DEPTH(FEET) =   0.11   TRAVEL TIME(MIN.) =   3.45 

   Tc(MIN.) =    9.72 

   SUBAREA AREA(ACRES) =     6.07       SUBAREA RUNOFF(CFS) =    9.84 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350 

   TOTAL AREA(ACRES) =        6.2         PEAK FLOW RATE(CFS) =      10.02 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.16   FLOW VELOCITY(FEET/SEC.) =   3.97 

   LONGEST FLOWPATH FROM NODE    305.00 TO NODE    303.00 =     750.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    303.00 TO NODE    300.00 IS CODE =  41 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    33.80  DOWNSTREAM(FEET) =    30.37 

   FLOW LENGTH(FEET) =    54.50   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  36.0 INCH PIPE IS   5.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.37 

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

   PIPE-FLOW(CFS) =      10.02 

   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =    9.78 

   LONGEST FLOWPATH FROM NODE    305.00 TO NODE    300.00 =     804.50 FEET. 

 

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

   FLOW PROCESS FROM NODE    300.00 TO NODE    300.00 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.) =    9.78 

   RAINFALL INTENSITY(INCH/HR) =   4.61 

   TOTAL STREAM AREA(ACRES) =     6.18 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     10.02 

 



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

   FLOW PROCESS FROM NODE    302.00 TO NODE    301.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8700 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =     42.00 

   DOWNSTREAM ELEVATION(FEET) =     40.00 

   ELEVATION DIFFERENCE(FEET) =      2.00 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.030 

       100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.114 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.46 

   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.46 

 

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

   FLOW PROCESS FROM NODE    301.00 TO NODE    300.00 IS CODE =  62 

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

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

   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =   40.00  DOWNSTREAM ELEVATION(FEET) =   30.37 

   STREET LENGTH(FEET) =   435.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 21.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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 =   0.0300 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.39 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.25 

     HALFSTREET FLOOD WIDTH(FEET) =    6.31 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.70 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.68 

   STREET FLOW TRAVEL TIME(MIN.) =   2.68   Tc(MIN.) =    5.71 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.529 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.854 

   SUBAREA AREA(ACRES) =    0.34      SUBAREA RUNOFF(CFS) =    1.87 

   TOTAL AREA(ACRES) =        0.4        PEAK FLOW RATE(CFS) =       2.29 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.04 

   FLOW VELOCITY(FEET/SEC.) =  3.00   DEPTH*VELOCITY(FT*FT/SEC.) =   0.86 

   LONGEST FLOWPATH FROM NODE    302.00 TO NODE    300.00 =     535.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    300.00 TO NODE    300.00 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.) =    5.71 

   RAINFALL INTENSITY(INCH/HR) =   6.53 

   TOTAL STREAM AREA(ACRES) =     0.41 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.29 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       10.02     9.78        4.614          6.18 

       2        2.29     5.71        6.529          0.41 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1        8.14     5.71       6.529 

       2       11.64     9.78       4.614 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      11.64   Tc(MIN.) =    9.78 

   TOTAL AREA(ACRES) =        6.6 

   LONGEST FLOWPATH FROM NODE    305.00 TO NODE    300.00 =     804.50 FEET. 

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

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        6.6  TC(MIN.) =      9.78 

   PEAK FLOW RATE(CFS)   =      11.64 

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

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

   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 1355

                            Analysis prepared by:

                              Fuscoe Engineering                             
                           6390 Greenich Dr Ste 170                          
                                San Diego, CA                                
                                    92122                                    

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

 * JEFFERSON OCEANSIDE PRE-DEVELOPMENT STUDY                                *

 * SERIES 4                                                                 *

 * OCEANSIDE, CALIFORNIA                                                    *

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

   FILE NAME: EX100S4.DAT                                       
   TIME/DATE OF STUDY: 14:20 03/04/2020
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.700
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   4.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   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
   2   18.0      1.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150
   3   23.0      1.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  1.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE    411.00 TO NODE    410.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .5200
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00



   UPSTREAM ELEVATION(FEET) =    194.00
   DOWNSTREAM ELEVATION(FEET) =    193.50
   ELEVATION DIFFERENCE(FEET) =      0.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    9.301
       100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.767
   SUBAREA RUNOFF(CFS) =      0.30
   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS) =      0.30

 ****************************************************************************
   FLOW PROCESS FROM NODE    410.00 TO NODE    409.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  193.50  DOWNSTREAM ELEVATION(FEET) =  145.00
   STREET LENGTH(FEET) =   946.19   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 18.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   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 =   0.0300

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.05
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.23
     HALFSTREET FLOOD WIDTH(FEET) =    5.28
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.84
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.89
   STREET FLOW TRAVEL TIME(MIN.) =   4.11   Tc(MIN.) =   13.41
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.765
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .7900
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.773
   SUBAREA AREA(ACRES) =    1.85      SUBAREA RUNOFF(CFS) =    5.50
   TOTAL AREA(ACRES) =        2.0        PEAK FLOW RATE(CFS) =       5.74

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.27   HALFSTREET FLOOD WIDTH(FEET) =   7.34
   FLOW VELOCITY(FEET/SEC.) =  4.37   DEPTH*VELOCITY(FT*FT/SEC.) =   1.19
   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    409.00 =    1046.19 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    409.00 TO NODE    409.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.765
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .5800
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.6050
   SUBAREA AREA(ACRES) =   13.30   SUBAREA RUNOFF(CFS) =   29.04
   TOTAL AREA(ACRES) =       15.3   TOTAL RUNOFF(CFS) =      34.78
   TC(MIN.) =   13.41



 ****************************************************************************
   FLOW PROCESS FROM NODE    409.00 TO NODE    408.00 IS CODE =  41
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   136.05  DOWNSTREAM(FEET) =    94.00
   FLOW LENGTH(FEET) =   454.50   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  11.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  21.37
   GIVEN PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      34.78
   PIPE TRAVEL TIME(MIN.) =   0.35    Tc(MIN.) =   13.77
   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    408.00 =    1500.69 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    408.00 TO NODE    404.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =     99.00  DOWNSTREAM(FEET) =     29.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1061.00   CHANNEL SLOPE =  0.0660
   CHANNEL BASE(FEET) =    4.00   "Z" FACTOR =   1.000
   MANNING'S FACTOR = 0.023   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.475
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3900
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      49.33
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  12.46
   AVERAGE FLOW DEPTH(FEET) =   0.82   TRAVEL TIME(MIN.) =   1.42
   Tc(MIN.) =   15.18
   SUBAREA AREA(ACRES) =    21.39       SUBAREA RUNOFF(CFS) =   28.99
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.480
   TOTAL AREA(ACRES) =       36.7         PEAK FLOW RATE(CFS) =      61.09

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.93   FLOW VELOCITY(FEET/SEC.) =  13.26
   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    404.00 =    2561.69 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    404.00 TO NODE    404.00 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.) =   15.18
   RAINFALL INTENSITY(INCH/HR) =   3.47
   TOTAL STREAM AREA(ACRES) =    36.66
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     61.09

 ****************************************************************************
   FLOW PROCESS FROM NODE    407.00 TO NODE    406.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):



   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    127.00
   DOWNSTREAM ELEVATION(FEET) =    107.00
   ELEVATION DIFFERENCE(FEET) =     20.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267
      100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.150
   SUBAREA RUNOFF(CFS) =      0.30
   TOTAL AREA(ACRES) =      0.14   TOTAL RUNOFF(CFS) =      0.30

 ****************************************************************************
   FLOW PROCESS FROM NODE    406.00 TO NODE    405.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    107.00  DOWNSTREAM(FEET) =     39.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   143.21   CHANNEL SLOPE =  0.4748
   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   4.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.869
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.73
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.06
   AVERAGE FLOW DEPTH(FEET) =   0.06   TRAVEL TIME(MIN.) =   0.47
   Tc(MIN.) =    6.74
   SUBAREA AREA(ACRES) =     0.41       SUBAREA RUNOFF(CFS) =    0.85
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350
   TOTAL AREA(ACRES) =        0.6         PEAK FLOW RATE(CFS) =       1.14

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.08   FLOW VELOCITY(FEET/SEC.) =   6.06
   LONGEST FLOWPATH FROM NODE    407.00 TO NODE    405.00 =     243.21 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    405.00 TO NODE    404.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   39.00  DOWNSTREAM ELEVATION(FEET) =   29.00
   STREET LENGTH(FEET) =   596.69   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 23.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00
   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 =   0.0300

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.45
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.30
     HALFSTREET FLOOD WIDTH(FEET) =    8.83



     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.73
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.83
   STREET FLOW TRAVEL TIME(MIN.) =   3.64   Tc(MIN.) =   10.38
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.441
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .8700
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.638
   SUBAREA AREA(ACRES) =    0.69      SUBAREA RUNOFF(CFS) =    2.66
   TOTAL AREA(ACRES) =        1.2        PEAK FLOW RATE(CFS) =       3.52

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =  10.35
   FLOW VELOCITY(FEET/SEC.) =  2.96   DEPTH*VELOCITY(FT*FT/SEC.) =   0.99
   LONGEST FLOWPATH FROM NODE    407.00 TO NODE    404.00 =     839.90 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 =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   10.38
   RAINFALL INTENSITY(INCH/HR) =   4.44
   TOTAL STREAM AREA(ACRES) =     1.24
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.52

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       61.09    15.18        3.475         36.66
       2        3.52    10.38        4.441          1.24

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       45.29    10.38       4.441
       2       63.85    15.18       3.475

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      63.85   Tc(MIN.) =   15.18
   TOTAL AREA(ACRES) =       37.9
   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    404.00 =    2561.69 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    404.00 TO NODE    400.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =     29.00  DOWNSTREAM(FEET) =     25.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    92.00   CHANNEL SLOPE =  0.0435
   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   5.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.448



   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      63.92
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   8.48
   AVERAGE FLOW DEPTH(FEET) =   1.29   TRAVEL TIME(MIN.) =   0.18
   Tc(MIN.) =   15.37
   SUBAREA AREA(ACRES) =     0.11       SUBAREA RUNOFF(CFS) =    0.14
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.484
   TOTAL AREA(ACRES) =       38.0         PEAK FLOW RATE(CFS) =      63.85

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  1.29   FLOW VELOCITY(FEET/SEC.) =   8.47
   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    400.00 =    2653.69 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    400.00 TO NODE    400.00 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.) =   15.37
   RAINFALL INTENSITY(INCH/HR) =   3.45
   TOTAL STREAM AREA(ACRES) =    38.02
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     63.85

 ****************************************************************************
   FLOW PROCESS FROM NODE    403.00 TO NODE    402.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    146.00
   DOWNSTREAM ELEVATION(FEET) =    107.00
   ELEVATION DIFFERENCE(FEET) =     39.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.150
   SUBAREA RUNOFF(CFS) =      0.34
   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      0.34

 ****************************************************************************
   FLOW PROCESS FROM NODE    402.00 TO NODE    401.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    107.00  DOWNSTREAM(FEET) =     31.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =     0.35   CHANNEL SLOPE = *******
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   4.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.150
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      13.01
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  64.46



   AVERAGE FLOW DEPTH(FEET) =   0.02   TRAVEL TIME(MIN.) =   0.00
   Tc(MIN.) =    6.27
   SUBAREA AREA(ACRES) =    11.78       SUBAREA RUNOFF(CFS) =   25.35
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350
   TOTAL AREA(ACRES) =       11.9         PEAK FLOW RATE(CFS) =      25.69

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.03   FLOW VELOCITY(FEET/SEC.) =  75.95
   LONGEST FLOWPATH FROM NODE    403.00 TO NODE    401.00 =     100.35 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    401.00 TO NODE    400.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =     31.00  DOWNSTREAM(FEET) =     28.60
   CHANNEL LENGTH THRU SUBAREA(FEET) =    32.00   CHANNEL SLOPE =  0.0750
   CHANNEL BASE(FEET) =    4.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.124
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      25.81
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  13.17
   AVERAGE FLOW DEPTH(FEET) =   0.41   TRAVEL TIME(MIN.) =   0.04
   Tc(MIN.) =    6.31
   SUBAREA AREA(ACRES) =     0.11       SUBAREA RUNOFF(CFS) =    0.24
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350
   TOTAL AREA(ACRES) =       12.0         PEAK FLOW RATE(CFS) =      25.82

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.41   FLOW VELOCITY(FEET/SEC.) =  13.17
   LONGEST FLOWPATH FROM NODE    403.00 TO NODE    400.00 =     132.35 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    400.00 TO NODE    400.00 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.) =    6.31
   RAINFALL INTENSITY(INCH/HR) =   6.12
   TOTAL STREAM AREA(ACRES) =    12.05
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     25.82

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       63.85    15.37        3.448         38.02
       2       25.82     6.31        6.124         12.05

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY



   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       61.78     6.31       6.124
       2       78.39    15.37       3.448

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      78.39   Tc(MIN.) =   15.37
   TOTAL AREA(ACRES) =       50.1
   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    400.00 =    2653.69 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       50.1  TC(MIN.) =     15.37
   PEAK FLOW RATE(CFS)   =      78.39
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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Job Name:

Job #:

Run Name:

Date:  

Notes:

1 2 3

307 306 2 72.1 45.7 100 0.35 0.080 0% IMP 

306 305 5 45.7 43.5 95.2 0.35 0.310

305 304 3 40.5 38.4 81.3 - - D=8" 

304 304 8 - - - 0.87 0.210 100% IMP 

304 303 3 38.4 36.9 325.6 - - D=8" 

303 303 8 - - - 0.87 0.400 100% IMP 

303 302 3 36.9 32.7 221.35 0.79 - 80% IMP, ASSUMED 

302 302 8 - - - 0.35 0.130 0% IMP 

302 302 8 - - - 0.79 0.190 80% IMP, ASSUMED 

302 302 8 - - - 0.79 1.280 80% IMP, ASSUMED 

302 301 3 32.7 32.1 102 - - D= 24"

301 301 1 - - - - - 1 OF 2 

312 311 2 122.8 84 100 0.35 0.130

311 310 5 84 42.9 363.7 0.35 3.460 n=0.30, W=10', Z=4

310 301 3 39.9 32.1 401 - -

301 301 1 - - - - - 2 OF 2 

301 300 3 32.1 32 10.3 - - d=36" 

300 300 1 - - - - - 1 OF 2 

309 308 2 42 38 100 0.87 0.100

308 300 6 38 32 435 0.87 0.240

300 300 1 - - - - - 2 OF 2 

TOTAL 6.530

Node 1 Node 2 Code Elev 1 

(feet)

Elev 2 

(feet)

Length 

(feet)

C 

Factor

Area 

(acres)

Jefferson Oceanside 

557-010

Proposed Series 3

3/3/2020

Comments BANK

Page 3 of 4



Job Name:

Job #:

Run Name:

Date:  

Notes:

C FactorArea (acres) Comments BANK

1 2 3

426 425 2 194 193.5 100 0.52 0.123

425 424 6 193.5 145 946.19 0.79 1.85 18' half width, 1 side

424 424 8 - - - 0.58 13.305

424 423 4 136.05 99 454.5 - - n=0.013

423 422 5 99 29 1061 0.39 21.14 n=0.023, W=4', Z=1

422 421 3 29 27.2 56.13 - - n=0.013

421 421 10 - - - - - X

421 421 13 - - - - -

420 419 2 146 107 100 0.35 0.156

419 418 5 107 43 475 0.35 6.06

418 417 3 35 33 735 - - n=0.011

417 416 3 33 27.8 287 - - n=0.013

416 416 8 - - - 0.85 0.75

416 412 3 27.8 27.6 20 - - n=0.013

412 412 1 - - - - - 1 of 2

415 414 2 127 107 100 0.35 0.14

414 413 5 107 39 143.21 0.35 0.41 n=0.03

413 412 6 39 32.54 646 0.87 0.51 18' half width, 1 side

412 412 8 - - - 0.79 0.73 S. side of OC Blvd E. of Inlet

412 412 1 - - - - - 2 of 2

412 401 3 27.6 27.3 30 - - n=0.013

401 401 1 - - - - - 1 of 3

404 403 2 36.8 35.4 100 0.87 0.06 S. side of OC Blvd W. of Inlet

403 402 6 35.4 32.54 533 0.79 0.44 18' half width, 1 side

402 402 8 - - - 0.87 0.11 N. side of OC Blvd W. of Inlet

402 401 3 27.6 27.3 16 - - n=0.013

401 401 1 - - - - - 2 of 3

411 410 2 42 40.7 100 0.87 0.12

410 409 9 40.7 39.25 288 0.79 0.66 width =3', depth 0.13'

409 408 3 30.69 29.09 80 - - n=0.011

408 407 3 29.09 28.65 175 - - n=0.011

407 407 8 - - - 0.85 0.52 DMA W. of U.G. Det. Sys.

407 407 8 - - - 0.87 1.12 DMA S. of U.G. Det. Sys.

407 406 3 28.65 28.5 55 - - n=0.011

406 406 8 - - - 0.87 1 DMA E. of U.G. Det. Sys.

406 405 3 28.5 28.3 20 - - n=0.011

405 405 8 - - - 0.87 0.37 S. Half of Bldg.

405 405 8 - - - 0.35 0.07 Area between Bldg & ROW

405 401 3 28.3 27.3 185 - - n=0.013

401 401 1 - - - - - 3 of 3

401 421 3 27.3 27.2 57 - - n=0.013

421 421 11 - - - - - X

421 400 3 27.2 27 8.3 - - n=0.013

TOTAL 49.644

Node 1 Node 2 Code Elev 1 

(feet)

Elev 2 

(feet)

Length 

(feet)

Jefferson Oceanside 

557-010

Proposed Series 4

3/3/2020

Page 4 of 4



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

             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 1355

                            Analysis prepared by:

                              Fuscoe Engineering                             
                           6390 Greenwich Dr Ste 170                          
                                San Diego, CA                                
                                    92122                                    

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

 * JEFFERSON OCEANSIDE POST-DEVELOPMENT STUDY                               *

 * SERIES 3                                                                 *

 * OCEANSIDE, CALIFORNIA                                                    *

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

   FILE NAME: PR100S3.DAT                                       
   TIME/DATE OF STUDY: 13:36 03/05/2020
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.700
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   4.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   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
   2   18.0      1.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  1.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE    307.00 TO NODE    306.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =     72.10



   DOWNSTREAM ELEVATION(FEET) =     45.70
   ELEVATION DIFFERENCE(FEET) =     26.40
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.150
   SUBAREA RUNOFF(CFS) =      0.17
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.17

 ****************************************************************************
   FLOW PROCESS FROM NODE    306.00 TO NODE    305.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =     45.70  DOWNSTREAM(FEET) =     43.50
   CHANNEL LENGTH THRU SUBAREA(FEET) =    95.20   CHANNEL SLOPE =  0.0231
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   4.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.265
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.46
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.93
   AVERAGE FLOW DEPTH(FEET) =   0.05   TRAVEL TIME(MIN.) =   1.71
   Tc(MIN.) =    7.97
   SUBAREA AREA(ACRES) =     0.31       SUBAREA RUNOFF(CFS) =    0.57
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW RATE(CFS) =       0.72

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.06   FLOW VELOCITY(FEET/SEC.) =   1.10
   LONGEST FLOWPATH FROM NODE    307.00 TO NODE    305.00 =     195.20 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    305.00 TO NODE    304.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    40.50  DOWNSTREAM(FEET) =    38.40
   FLOW LENGTH(FEET) =    81.30   MANNING'S N =  0.011
   DEPTH OF FLOW IN   6.0 INCH PIPE IS   3.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.71
   ESTIMATED PIPE DIAMETER(INCH) =   6.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       0.72
   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =    8.21
   LONGEST FLOWPATH FROM NODE    307.00 TO NODE    304.00 =     276.50 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    304.00 TO NODE    304.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.167
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .8700
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.5320
   SUBAREA AREA(ACRES) =    0.21   SUBAREA RUNOFF(CFS) =    0.94



   TOTAL AREA(ACRES) =        0.6   TOTAL RUNOFF(CFS) =       1.65
   TC(MIN.) =    8.21

 ****************************************************************************
   FLOW PROCESS FROM NODE    304.00 TO NODE    303.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    38.40  DOWNSTREAM(FEET) =    36.90
   FLOW LENGTH(FEET) =   325.60   MANNING'S N =  0.011
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.70
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.65
   PIPE TRAVEL TIME(MIN.) =   1.47    Tc(MIN.) =    9.68
   LONGEST FLOWPATH FROM NODE    307.00 TO NODE    303.00 =     602.10 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    303.00 TO NODE    303.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.646
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .8700
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.6672
   SUBAREA AREA(ACRES) =    0.40   SUBAREA RUNOFF(CFS) =    1.62
   TOTAL AREA(ACRES) =        1.0   TOTAL RUNOFF(CFS) =       3.10
   TC(MIN.) =    9.68

 ****************************************************************************
   FLOW PROCESS FROM NODE    303.00 TO NODE    302.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    36.90  DOWNSTREAM(FEET) =    32.70
   FLOW LENGTH(FEET) =   221.35   MANNING'S N =  0.011
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.36
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       3.10
   PIPE TRAVEL TIME(MIN.) =   0.50    Tc(MIN.) =   10.18
   LONGEST FLOWPATH FROM NODE    307.00 TO NODE    302.00 =     823.45 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.498
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.6307
   SUBAREA AREA(ACRES) =    0.13   SUBAREA RUNOFF(CFS) =    0.20
   TOTAL AREA(ACRES) =        1.1   TOTAL RUNOFF(CFS) =       3.21
   TC(MIN.) =   10.18



 ****************************************************************************
   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.498
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .7900
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.6536
   SUBAREA AREA(ACRES) =    0.19   SUBAREA RUNOFF(CFS) =    0.68
   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       3.88
   TC(MIN.) =   10.18

 ****************************************************************************
   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.498
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .7900
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.7208
   SUBAREA AREA(ACRES) =    1.28   SUBAREA RUNOFF(CFS) =    4.55
   TOTAL AREA(ACRES) =        2.6   TOTAL RUNOFF(CFS) =       8.43
   TC(MIN.) =   10.18

 ****************************************************************************
   FLOW PROCESS FROM NODE    302.00 TO NODE    301.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    32.70  DOWNSTREAM(FEET) =    32.10
   FLOW LENGTH(FEET) =   102.00   MANNING'S N =  0.011
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  13.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.95
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       8.43
   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =   10.46
   LONGEST FLOWPATH FROM NODE    307.00 TO NODE    301.00 =     925.45 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    301.00 TO NODE    301.00 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.) =   10.46
   RAINFALL INTENSITY(INCH/HR) =   4.42
   TOTAL STREAM AREA(ACRES) =     2.60
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      8.43

 ****************************************************************************
   FLOW PROCESS FROM NODE    312.00 TO NODE    311.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<



 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    122.80
   DOWNSTREAM ELEVATION(FEET) =     84.00
   ELEVATION DIFFERENCE(FEET) =     38.80
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.150
   SUBAREA RUNOFF(CFS) =      0.28
   TOTAL AREA(ACRES) =      0.13   TOTAL RUNOFF(CFS) =      0.28

 ****************************************************************************
   FLOW PROCESS FROM NODE    311.00 TO NODE    310.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =     84.00  DOWNSTREAM(FEET) =     42.90
   CHANNEL LENGTH THRU SUBAREA(FEET) =   363.70   CHANNEL SLOPE =  0.1130
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   4.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.251
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.49
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.48
   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   1.74
   Tc(MIN.) =    8.01
   SUBAREA AREA(ACRES) =     3.46       SUBAREA RUNOFF(CFS) =    6.36
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350
   TOTAL AREA(ACRES) =        3.6         PEAK FLOW RATE(CFS) =       6.60

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.14   FLOW VELOCITY(FEET/SEC.) =   4.39
   LONGEST FLOWPATH FROM NODE    312.00 TO NODE    310.00 =     463.70 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    310.00 TO NODE    301.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    39.90  DOWNSTREAM(FEET) =    32.10
   FLOW LENGTH(FEET) =   401.00   MANNING'S N =  0.011
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.96
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       6.60
   PIPE TRAVEL TIME(MIN.) =   0.75    Tc(MIN.) =    8.75
   LONGEST FLOWPATH FROM NODE    312.00 TO NODE    301.00 =     864.70 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    301.00 TO NODE    301.00 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.) =    8.75
   RAINFALL INTENSITY(INCH/HR) =   4.96
   TOTAL STREAM AREA(ACRES) =     3.59
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.60

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1        8.43    10.46        4.418          2.60
       2        6.60     8.75        4.958          3.59

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       13.65     8.75       4.958
       2       14.31    10.46       4.418

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      14.31   Tc(MIN.) =   10.46
   TOTAL AREA(ACRES) =        6.2
   LONGEST FLOWPATH FROM NODE    307.00 TO NODE    301.00 =     925.45 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    301.00 TO NODE    300.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    32.10  DOWNSTREAM(FEET) =    32.00
   FLOW LENGTH(FEET) =    10.30   MANNING'S N =  0.011
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.30
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      14.31
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =   10.48
   LONGEST FLOWPATH FROM NODE    307.00 TO NODE    300.00 =     935.75 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    300.00 TO NODE    300.00 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.) =   10.48
   RAINFALL INTENSITY(INCH/HR) =   4.41
   TOTAL STREAM AREA(ACRES) =     6.19
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     14.31

 ****************************************************************************
   FLOW PROCESS FROM NODE    309.00 TO NODE    308.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================



   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .8700
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =     42.00
   DOWNSTREAM ELEVATION(FEET) =     38.00
   ELEVATION DIFFERENCE(FEET) =      4.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.608
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.114
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.62
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.62

 ****************************************************************************
   FLOW PROCESS FROM NODE    308.00 TO NODE    300.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   38.00  DOWNSTREAM ELEVATION(FEET) =   32.00
   STREET LENGTH(FEET) =   435.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 18.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00
   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 =   0.0300

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.29
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.26
     HALFSTREET FLOOD WIDTH(FEET) =    6.86
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.19
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.58
   STREET FLOW TRAVEL TIME(MIN.) =   3.31   Tc(MIN.) =    5.92
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.379
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .8700
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.870
   SUBAREA AREA(ACRES) =    0.24      SUBAREA RUNOFF(CFS) =    1.33
   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.89

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.19
   FLOW VELOCITY(FEET/SEC.) =  2.39   DEPTH*VELOCITY(FT*FT/SEC.) =   0.69
   LONGEST FLOWPATH FROM NODE    309.00 TO NODE    300.00 =     535.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    300.00 TO NODE    300.00 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:



 ____________________________________________________________________________ 

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

 * JEFFERSON OCEANSIDE POST-DEVELOPMENT STUDY                               * 

 * SERIES 4                                                                 * 

 * OCEANSIDE CALIFORNIA                                                     * 

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

 

   FILE NAME: SMIT4.DAT                                          

   TIME/DATE OF STUDY: 16:12 04/09/2021 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

   2003 SAN DIEGO MANUAL CRITERIA 

 

   USER SPECIFIED STORM EVENT(YEAR) = 100.00 

   6-HOUR DURATION PRECIPITATION (INCHES) =   2.700 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   4.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 

   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 

   2   18.0      1.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150 

 

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 

     1. Relative Flow-Depth =  0.50 FEET 

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

     2. (Depth)*(Velocity) Constraint =  1.0 (FT*FT/S) 

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

 

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

   FLOW PROCESS FROM NODE    426.00 TO NODE    425.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .5200 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =    194.00 



   DOWNSTREAM ELEVATION(FEET) =    193.50 

   ELEVATION DIFFERENCE(FEET) =      0.50 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    9.301 

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN 

            THE MAXIMUM OVERLAND FLOW LENGTH =    50.00 

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

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION! 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.767 

   SUBAREA RUNOFF(CFS) =      0.30 

   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS) =      0.30 

 

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

   FLOW PROCESS FROM NODE    425.00 TO NODE    424.00 IS CODE =  62 

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

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

   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  193.50  DOWNSTREAM ELEVATION(FEET) =  145.00 

   STREET LENGTH(FEET) =   946.16   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 18.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 

   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 =   0.0300 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.05 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.23 

     HALFSTREET FLOOD WIDTH(FEET) =    5.28 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.84 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.89 

   STREET FLOW TRAVEL TIME(MIN.) =   4.11   Tc(MIN.) =   13.41 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.765 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .7900 

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

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.773 

   SUBAREA AREA(ACRES) =    1.85      SUBAREA RUNOFF(CFS) =    5.50 

   TOTAL AREA(ACRES) =        2.0        PEAK FLOW RATE(CFS) =       5.74 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.27   HALFSTREET FLOOD WIDTH(FEET) =   7.34 

   FLOW VELOCITY(FEET/SEC.) =  4.37   DEPTH*VELOCITY(FT*FT/SEC.) =   1.19 

   LONGEST FLOWPATH FROM NODE    426.00 TO NODE    424.00 =    1046.16 FEET. 

 

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

   FLOW PROCESS FROM NODE    424.00 TO NODE    424.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.765 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .5800 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.6049 



   SUBAREA AREA(ACRES) =   13.31   SUBAREA RUNOFF(CFS) =   29.05 

   TOTAL AREA(ACRES) =       15.3   TOTAL RUNOFF(CFS) =      34.79 

   TC(MIN.) =   13.41 

 

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

   FLOW PROCESS FROM NODE    424.00 TO NODE    423.00 IS CODE =  41 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   136.05  DOWNSTREAM(FEET) =    99.00 

   FLOW LENGTH(FEET) =   454.50   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  10.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  23.04 

   GIVEN PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      34.79 

   PIPE TRAVEL TIME(MIN.) =   0.33    Tc(MIN.) =   13.74 

   LONGEST FLOWPATH FROM NODE    426.00 TO NODE    423.00 =    1500.66 FEET. 

 

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

   FLOW PROCESS FROM NODE    423.00 TO NODE    422.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =     99.00  DOWNSTREAM(FEET) =     29.00 

   CHANNEL LENGTH THRU SUBAREA(FEET) =  1061.00   CHANNEL SLOPE =  0.0660 

   CHANNEL BASE(FEET) =    4.00   "Z" FACTOR =   1.000 

   MANNING'S FACTOR = 0.023   MAXIMUM DEPTH(FEET) =   2.00 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.474 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .3900 

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      49.16 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  12.19 

   AVERAGE FLOW DEPTH(FEET) =   0.83   TRAVEL TIME(MIN.) =   1.45 

   Tc(MIN.) =   15.19 

   SUBAREA AREA(ACRES) =    21.14       SUBAREA RUNOFF(CFS) =   28.64 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.480 

   TOTAL AREA(ACRES) =       36.4         PEAK FLOW RATE(CFS) =      60.75 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.94   FLOW VELOCITY(FEET/SEC.) =  13.06 

   LONGEST FLOWPATH FROM NODE    426.00 TO NODE    422.00 =    2561.66 FEET. 

 

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

   FLOW PROCESS FROM NODE    422.00 TO NODE    421.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    29.00  DOWNSTREAM(FEET) =    27.20 

   FLOW LENGTH(FEET) =    56.13   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  21.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.37 

   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      60.75 

   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =   15.25 

   LONGEST FLOWPATH FROM NODE    426.00 TO NODE    421.00 =    2617.79 FEET. 

 



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

   FLOW PROCESS FROM NODE    421.00 TO NODE    421.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    421.00 TO NODE    421.00 IS CODE =  13 

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

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

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

 

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

   FLOW PROCESS FROM NODE    420.00 TO NODE    419.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =    146.00 

   DOWNSTREAM ELEVATION(FEET) =    107.00 

   ELEVATION DIFFERENCE(FEET) =     39.00 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267 

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.150 

   SUBAREA RUNOFF(CFS) =      0.34 

   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      0.34 

 

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

   FLOW PROCESS FROM NODE    419.00 TO NODE    418.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    107.00  DOWNSTREAM(FEET) =     43.00 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   475.00   CHANNEL SLOPE =  0.1347 

   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   4.000 

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.233 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.92 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.44 

   AVERAGE FLOW DEPTH(FEET) =   0.13   TRAVEL TIME(MIN.) =   1.78 

   Tc(MIN.) =    8.05 

   SUBAREA AREA(ACRES) =     6.06       SUBAREA RUNOFF(CFS) =   11.10 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350 

   TOTAL AREA(ACRES) =        6.2         PEAK FLOW RATE(CFS) =      11.38 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.19   FLOW VELOCITY(FEET/SEC.) =   5.70 

   LONGEST FLOWPATH FROM NODE    420.00 TO NODE    418.00 =     575.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    418.00 TO NODE    417.00 IS CODE =  31 

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

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



   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    35.00  DOWNSTREAM(FEET) =    33.00 

   FLOW LENGTH(FEET) =   735.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.8 INCHES 

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

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

   PIPE-FLOW(CFS) =      11.38 

   PIPE TRAVEL TIME(MIN.) =   2.53    Tc(MIN.) =   10.58 

   LONGEST FLOWPATH FROM NODE    420.00 TO NODE    417.00 =    1310.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    417.00 TO NODE    416.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    33.00  DOWNSTREAM(FEET) =    27.80 

   FLOW LENGTH(FEET) =   287.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.97 

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

   PIPE-FLOW(CFS) =      11.38 

   PIPE TRAVEL TIME(MIN.) =   0.48    Tc(MIN.) =   11.06 

   LONGEST FLOWPATH FROM NODE    420.00 TO NODE    416.00 =    1597.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    416.00 TO NODE    416.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.264 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.4038 

   SUBAREA AREA(ACRES) =    0.75   SUBAREA RUNOFF(CFS) =    2.72 

   TOTAL AREA(ACRES) =        7.0   TOTAL RUNOFF(CFS) =      11.99 

   TC(MIN.) =   11.06 

 

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

   FLOW PROCESS FROM NODE    416.00 TO NODE    412.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    27.80  DOWNSTREAM(FEET) =    27.60 

   FLOW LENGTH(FEET) =    20.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  14.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.80 

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

   PIPE-FLOW(CFS) =      11.99 

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =   11.10 

   LONGEST FLOWPATH FROM NODE    420.00 TO NODE    412.00 =    1617.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    412.00 TO NODE    412.00 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.) =   11.10 

   RAINFALL INTENSITY(INCH/HR) =   4.25 

   TOTAL STREAM AREA(ACRES) =     6.97 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.99 

 

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

   FLOW PROCESS FROM NODE    415.00 TO NODE    414.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =    127.00 

   DOWNSTREAM ELEVATION(FEET) =    107.00 

   ELEVATION DIFFERENCE(FEET) =     20.00 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267 

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.150 

   SUBAREA RUNOFF(CFS) =      0.30 

   TOTAL AREA(ACRES) =      0.14   TOTAL RUNOFF(CFS) =      0.30 

 

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

   FLOW PROCESS FROM NODE    414.00 TO NODE    413.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    107.00  DOWNSTREAM(FEET) =     39.00 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   143.21   CHANNEL SLOPE =  0.4748 

   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   4.000 

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.652 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.71 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.72 

   AVERAGE FLOW DEPTH(FEET) =   0.03   TRAVEL TIME(MIN.) =   0.88 

   Tc(MIN.) =    7.14 

   SUBAREA AREA(ACRES) =     0.41       SUBAREA RUNOFF(CFS) =    0.81 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350 

   TOTAL AREA(ACRES) =        0.6         PEAK FLOW RATE(CFS) =       1.09 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.03   FLOW VELOCITY(FEET/SEC.) =   3.22 

   LONGEST FLOWPATH FROM NODE    415.00 TO NODE    413.00 =     243.21 FEET. 

 

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

   FLOW PROCESS FROM NODE    413.00 TO NODE    412.00 IS CODE =  62 

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

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

   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =   39.00  DOWNSTREAM ELEVATION(FEET) =   32.54 

   STREET LENGTH(FEET) =   646.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 18.00 



 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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 =   0.0300 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.96 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.31 

     HALFSTREET FLOOD WIDTH(FEET) =    8.98 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.12 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.65 

   STREET FLOW TRAVEL TIME(MIN.) =   5.07   Tc(MIN.) =   12.21 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.999 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8700 

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

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.600 

   SUBAREA AREA(ACRES) =    0.51      SUBAREA RUNOFF(CFS) =    1.77 

   TOTAL AREA(ACRES) =        1.1        PEAK FLOW RATE(CFS) =       2.54 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =  10.07 

   FLOW VELOCITY(FEET/SEC.) =  2.25   DEPTH*VELOCITY(FT*FT/SEC.) =   0.74 

   LONGEST FLOWPATH FROM NODE    415.00 TO NODE    412.00 =     889.21 FEET. 

 

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

   FLOW PROCESS FROM NODE    412.00 TO NODE    412.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.999 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .7900 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.6776 

   SUBAREA AREA(ACRES) =    0.73   SUBAREA RUNOFF(CFS) =    2.31 

   TOTAL AREA(ACRES) =        1.8   TOTAL RUNOFF(CFS) =       4.85 

   TC(MIN.) =   12.21 

 

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

   FLOW PROCESS FROM NODE    412.00 TO NODE    412.00 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.) =   12.21 

   RAINFALL INTENSITY(INCH/HR) =   4.00 

   TOTAL STREAM AREA(ACRES) =     1.79 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.85 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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



       1       11.99    11.10        4.253          6.97 

       2        4.85    12.21        3.999          1.79 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  2 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM     RUNOFF      Tc      INTENSITY 

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

       1       16.40    11.10       4.253 

       2       16.13    12.21       3.999 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      16.40   Tc(MIN.) =   11.10 

   TOTAL AREA(ACRES) =        8.8 

   LONGEST FLOWPATH FROM NODE    420.00 TO NODE    412.00 =    1617.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    412.00 TO NODE    401.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    27.60  DOWNSTREAM(FEET) =    27.30 

   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  15.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.59 

   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      16.40 

   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =   11.16 

   LONGEST FLOWPATH FROM NODE    420.00 TO NODE    401.00 =    1647.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    401.00 TO NODE    401.00 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.) =   11.16 

   RAINFALL INTENSITY(INCH/HR) =   4.24 

   TOTAL STREAM AREA(ACRES) =     8.76 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     16.40 

 

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

   FLOW PROCESS FROM NODE    404.00 TO NODE    403.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8700 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =     36.80 

   DOWNSTREAM ELEVATION(FEET) =     35.40 

   ELEVATION DIFFERENCE(FEET) =      1.40 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.226 

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN 

            THE MAXIMUM OVERLAND FLOW LENGTH =    76.00 

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



            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION! 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.114 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.37 

   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.37 

 

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

   FLOW PROCESS FROM NODE    403.00 TO NODE    402.00 IS CODE =  62 

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

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

   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =   35.40  DOWNSTREAM ELEVATION(FEET) =   32.54 

   STREET LENGTH(FEET) =   533.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 18.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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 =   0.0300 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.24 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.29 

     HALFSTREET FLOOD WIDTH(FEET) =    8.37 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.51 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.44 

   STREET FLOW TRAVEL TIME(MIN.) =   5.89   Tc(MIN.) =    9.12 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.829 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .7900 

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

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.800 

   SUBAREA AREA(ACRES) =    0.44      SUBAREA RUNOFF(CFS) =    1.68 

   TOTAL AREA(ACRES) =        0.5        PEAK FLOW RATE(CFS) =       1.93 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =  10.19 

   FLOW VELOCITY(FEET/SEC.) =  1.67   DEPTH*VELOCITY(FT*FT/SEC.) =   0.55 

   LONGEST FLOWPATH FROM NODE    404.00 TO NODE    402.00 =     633.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    402.00 TO NODE    402.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.829 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8700 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8123 

   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.46 

   TOTAL AREA(ACRES) =        0.6   TOTAL RUNOFF(CFS) =       2.39 

   TC(MIN.) =    9.12 

 

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



   FLOW PROCESS FROM NODE    402.00 TO NODE    401.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    27.60  DOWNSTREAM(FEET) =    27.30 

   FLOW LENGTH(FEET) =    16.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   6.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.69 

   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       2.39 

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    9.16 

   LONGEST FLOWPATH FROM NODE    404.00 TO NODE    401.00 =     649.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    401.00 TO NODE    401.00 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.) =    9.16 

   RAINFALL INTENSITY(INCH/HR) =   4.81 

   TOTAL STREAM AREA(ACRES) =     0.61 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.39 

 

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

   FLOW PROCESS FROM NODE    411.00 TO NODE    410.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8700 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =     42.00 

   DOWNSTREAM ELEVATION(FEET) =     40.70 

   ELEVATION DIFFERENCE(FEET) =      1.30 

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.274 

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN 

            THE MAXIMUM OVERLAND FLOW LENGTH =    74.50 

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

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION! 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.114 

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 

   SUBAREA RUNOFF(CFS) =      0.74 

   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS) =      0.74 

 

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

   FLOW PROCESS FROM NODE    410.00 TO NODE    409.00 IS CODE =  91 

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

   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 

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

   UPSTREAM NODE ELEVATION(FEET) =     40.70 

   DOWNSTREAM NODE ELEVATION(FEET) =     39.25 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   288.00 

   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.050 

   PAVEMENT LIP(FEET) =  0.100   MANNING'S N = .0150 

   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.08600 

   MAXIMUM DEPTH(FEET) =   2.00 



    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.898 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .7900 

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      2.55 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.44 

   AVERAGE FLOW DEPTH(FEET) =   0.29   FLOOD WIDTH(FEET) =    6.34 

   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   1.97   Tc(MIN.) =    5.25 

   SUBAREA AREA(ACRES) =    0.66       SUBAREA RUNOFF(CFS) =    3.60 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.802 

   TOTAL AREA(ACRES) =        0.8         PEAK FLOW RATE(CFS) =       4.32 

 

   END OF SUBAREA "V" GUTTER HYDRAULICS: 

   DEPTH(FEET) =  0.37   FLOOD WIDTH(FEET) =    8.10 

   FLOW VELOCITY(FEET/SEC.) =   2.71   DEPTH*VELOCITY(FT*FT/SEC) =   1.00 

   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    409.00 =     388.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    409.00 TO NODE    408.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    30.69  DOWNSTREAM(FEET) =    29.09 

   FLOW LENGTH(FEET) =    80.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.10 

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

   PIPE-FLOW(CFS) =       4.32 

   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    5.41 

   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    408.00 =     468.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    408.00 TO NODE    407.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    29.09  DOWNSTREAM(FEET) =    28.65 

   FLOW LENGTH(FEET) =   175.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.73 

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

   PIPE-FLOW(CFS) =       4.32 

   PIPE TRAVEL TIME(MIN.) =   0.78    Tc(MIN.) =    6.19 

   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    407.00 =     643.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    407.00 TO NODE    407.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.197 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8214 

   SUBAREA AREA(ACRES) =    0.52   SUBAREA RUNOFF(CFS) =    2.74 

   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       6.62 

   TC(MIN.) =    6.19 



 

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

   FLOW PROCESS FROM NODE    407.00 TO NODE    407.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.197 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8700 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8439 

   SUBAREA AREA(ACRES) =    1.12   SUBAREA RUNOFF(CFS) =    6.04 

   TOTAL AREA(ACRES) =        2.4   TOTAL RUNOFF(CFS) =      12.66 

   TC(MIN.) =    6.19 

 

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

   FLOW PROCESS FROM NODE    407.00 TO NODE    406.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    28.65  DOWNSTREAM(FEET) =    28.50 

   FLOW LENGTH(FEET) =    55.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  18.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.92 

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

   PIPE-FLOW(CFS) =      12.66 

   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =    6.38 

   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    406.00 =     698.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    406.00 TO NODE    406.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.080 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8700 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8515 

   SUBAREA AREA(ACRES) =    1.00   SUBAREA RUNOFF(CFS) =    5.29 

   TOTAL AREA(ACRES) =        3.4   TOTAL RUNOFF(CFS) =      17.71 

   TC(MIN.) =    6.38 

 

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

   FLOW PROCESS FROM NODE    406.00 TO NODE    406.00 IS CODE =   7 

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

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 

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

   USER-SPECIFIED VALUES ARE AS FOLLOWS: 

   TC(MIN) =  18.00   RAIN INTENSITY(INCH/HOUR) =  3.11 

   TOTAL AREA(ACRES) =     3.40   TOTAL RUNOFF(CFS) =      1.86 

 

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

   FLOW PROCESS FROM NODE    406.00 TO NODE    405.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    28.50  DOWNSTREAM(FEET) =    28.30 



   FLOW LENGTH(FEET) =    20.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   7.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.92 

   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       1.86 

   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =   18.07 

   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    405.00 =     718.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    405.00 TO NODE    405.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.106 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8700 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.2438 

   SUBAREA AREA(ACRES) =    0.37   SUBAREA RUNOFF(CFS) =    1.00 

   TOTAL AREA(ACRES) =        3.8   TOTAL RUNOFF(CFS) =       2.86 

   TC(MIN.) =   18.07 

 

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

   FLOW PROCESS FROM NODE    405.00 TO NODE    405.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.106 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.2458 

   SUBAREA AREA(ACRES) =    0.07   SUBAREA RUNOFF(CFS) =    0.08 

   TOTAL AREA(ACRES) =        3.8   TOTAL RUNOFF(CFS) =       2.93 

   TC(MIN.) =   18.07 

 

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

   FLOW PROCESS FROM NODE    405.00 TO NODE    401.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    28.30  DOWNSTREAM(FEET) =    27.30 

   FLOW LENGTH(FEET) =   185.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.38 

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

   PIPE-FLOW(CFS) =       2.93 

   PIPE TRAVEL TIME(MIN.) =   0.70    Tc(MIN.) =   18.77 

   LONGEST FLOWPATH FROM NODE    411.00 TO NODE    401.00 =     903.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    401.00 TO NODE    401.00 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.) =   18.77 



   RAINFALL INTENSITY(INCH/HR) =   3.03 

   TOTAL STREAM AREA(ACRES) =     3.84 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.93 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       16.40    11.16        4.239          8.76 

       2        2.39     9.16        4.815          0.61 

       3        2.93    18.77        3.031          3.84 

 

   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       18.26     9.16       4.815 

       2       20.25    11.16       4.239 

       3       16.16    18.77       3.031 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      20.25   Tc(MIN.) =   11.16 

   TOTAL AREA(ACRES) =       13.2 

   LONGEST FLOWPATH FROM NODE    420.00 TO NODE    401.00 =    1647.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    401.00 TO NODE    421.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    27.30  DOWNSTREAM(FEET) =    27.20 

   FLOW LENGTH(FEET) =    57.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  33.0 INCH PIPE IS  22.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.77 

   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      20.25 

   PIPE TRAVEL TIME(MIN.) =   0.20    Tc(MIN.) =   11.36 

   LONGEST FLOWPATH FROM NODE    420.00 TO NODE    421.00 =    1704.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    421.00 TO NODE    421.00 IS CODE =  11 

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

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 

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

 

   ** MAIN STREAM CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       20.25    11.36       4.191       13.21 

   LONGEST FLOWPATH FROM NODE    420.00 TO NODE    421.00 =    1704.00 FEET. 

 

   ** MEMORY BANK #  1 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       60.75    15.25       3.466       36.42 

   LONGEST FLOWPATH FROM NODE    426.00 TO NODE    421.00 =    2617.79 FEET. 

 

   ** PEAK FLOW RATE TABLE ** 



   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      65.50      11.36        4.191 

       2      77.50      15.25        3.466 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      77.50   Tc(MIN.) =   15.25 

   TOTAL AREA(ACRES) =       49.6 

 

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

   FLOW PROCESS FROM NODE    421.00 TO NODE    400.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    27.20  DOWNSTREAM(FEET) =    27.00 

   FLOW LENGTH(FEET) =     8.30   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  33.0 INCH PIPE IS  22.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.76 

   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      77.50 

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   15.26 

   LONGEST FLOWPATH FROM NODE    426.00 TO NODE    400.00 =    2626.09 FEET. 

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

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =       49.6  TC(MIN.) =     15.26 

   PEAK FLOW RATE(CFS)   =      77.50 

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

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

   END OF RATIONAL METHOD ANALYSIS 

 

   



   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      65.50      11.36        4.191 

       2      77.50      15.25        3.466 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      77.50   Tc(MIN.) =   15.25 

   TOTAL AREA(ACRES) =       49.6 

 

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

   FLOW PROCESS FROM NODE    421.00 TO NODE    400.00 IS CODE =  31 

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

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

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

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

   ELEVATION DATA: UPSTREAM(FEET) =    27.20  DOWNSTREAM(FEET) =    27.00 

   FLOW LENGTH(FEET) =     8.30   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  33.0 INCH PIPE IS  22.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.76 

   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      77.50 

   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =   15.26 

   LONGEST FLOWPATH FROM NODE    426.00 TO NODE    400.00 =    2626.09 FEET. 

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

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =       49.6  TC(MIN.) =     15.26 

   PEAK FLOW RATE(CFS)   =      77.50 

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

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

   END OF RATIONAL METHOD ANALYSIS 

 

   



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.03125 ft/ft

Normal Depth 1.50 ft

Height 1.50 ft

Bottom Width 5.00 ft

Results

Discharge 105.02 ft³/s

Flow Area 7.50 ft²

Wetted Perimeter 13.00 ft

Hydraulic Radius 0.58 ft

Top Width 5.00 ft

Critical Depth 2.39 ft

Percent Full 100.0 %

Critical Slope 0.00451 ft/ft

Velocity 14.00 ft/s

Velocity Head 3.05 ft

Specific Energy 4.55 ft

Froude Number 2.02

Discharge Full 105.02 ft³/s

Slope Full 0.03125 ft/ft

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Culvert

3/6/2020 8:33:16 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.50 ft

Critical Depth 2.39 ft

Channel Slope 0.03125 ft/ft

Critical Slope 0.00451 ft/ft

Culvert

3/6/2020 8:33:16 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page
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Federal Emergency Management Agency

RECEIVED

f1 PR 2R2004 APR 23 2004 REC'O APR 26 2004

CERTIFIED MAILC1TY MANAGER OFFICE

RETURN RECEIPT REQUESTED

The Honorable Terry Johnson
Mayor, City of Oceanside
300 North Coast Highway
Oceanside, CA 92054

Dear Mayor Johnson:

IN REPLY REFER TO:
Case No.: 02-09-1057P

Community: City of Oceanside, CA
Community No.: 060294
Map Panel Affected: 06073C0759 F

116

In a Letter of Map Revision (LOMR) dated November 21,2003, you were notified ofproposed modified
flood elevation determinations affecting the Flood Insurance Rate Map (FIRM) and Flood Insurance Study
(FIS) report for the City of Oceanside, San Diego County, California. These determinations were for
Lorna Alta Creek from approximately 500 feet northwest of the intersection of Seasons Road and North
Avenue to approximately 600 feet southwest of the intersection ofTemple Heights and the Atchison,
Topeka & Santa Fe Railway. The 90-day appeal period that was initiated on January 15, 2004, when the
Department of Homeland Security's Federal Emergency Management Agency (FEMA) published a notice
of proposed Base (l-percent-annual-chance) Flood Elevations (BFEs) in the North County Times, has
elapsed.

FEMA received no valid requests for changes to the modified BFEs. Therefore, the modified BFEs that
became effective on November 21,2003, remain valid and revise the FIRM and FIS report that were in
effect prior to that date.

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended
(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.c.
4001-4128, and 44 CFR Part 65. The community number and suffix code are unaffected by this revision.
The community number and appropriate suffix code as shown above will be used by the National Flood
Insurance Program (NFIP) for all flood insurance policies and renewals issued for your community.

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of
1968 and 1973. To continue participation in the NFIP, your community must use the modified BFEs to
carry out the floodplain management regulations for the NFIP. The modified BFEs will also be used to
calculate the appropriate flood insurance premium rates for all new buildings and their contents and for the
second layer of insurance on existing buildings and their contents.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 04 / 8 / 2021

Hyd. No. 2

300 Series

Hydrograph type =  Reservoir Peak discharge =  3.101 cfs
Storm frequency =  100 yrs Time to peak =  4.33 hrs
Time interval =  5 min Hyd. volume =  17,217 cuft
Inflow hyd. No. =  1 - 300-series Max. Elevation =  35.49 ft
Reservoir name =  UG detention Max. Storage =  12,763 cuft

Storage Indication method used.

0 5 10 15 20 25 30 35 40 45 50

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (hrs)

300 Series

Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 12,763 cuft
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Peak discharge =  3.101 cfs

Brittany Ciauri
Highlight
300 Series



Brittany Ciauri
Highlight

Brittany Ciauri
Text Box
SERIES 300



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   4/8/2021 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  10  MIN.
6 HOUR RAINFALL  2.7  INCHES
BASIN AREA  2.6  ACRES
RUNOFF COEFFICIENT  0.72 
PEAK DISCHARGE  8.43  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  10  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  20  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  30  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  40  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  50  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  60  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  70  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  80  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  90  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  100  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  110  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  120  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  130  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  140  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  150  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  160  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  170  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  180  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  190  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  200  DISCHARGE (CFS) =  0.8 
TIME (MIN) =  210  DISCHARGE (CFS) =  1 
TIME (MIN) =  220  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  230  DISCHARGE (CFS) =  1.7 
TIME (MIN) =  240  DISCHARGE (CFS) =  2.5 
TIME (MIN) =  250  DISCHARGE (CFS) =  8.43 
TIME (MIN) =  260  DISCHARGE (CFS) =  1.4 
TIME (MIN) =  270  DISCHARGE (CFS) =  0.9 
TIME (MIN) =  280  DISCHARGE (CFS) =  0.7 
TIME (MIN) =  290  DISCHARGE (CFS) =  0.6 
TIME (MIN) =  300  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  310  DISCHARGE (CFS) =  0.5 
TIME (MIN) =  320  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  330  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  340  DISCHARGE (CFS) =  0.4 
TIME (MIN) =  350  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  360  DISCHARGE (CFS) =  0.3 
TIME (MIN) =  370  DISCHARGE (CFS) =  0 

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 2

ex 400sr

Hydrograph type =  Reservoir Peak discharge =  1.864 cfs
Storm frequency =  100 yrs Time to peak =  4.30 hrs
Time interval =  3 min Hyd. volume =  25,524 cuft
Inflow hyd. No. =  1 - existing 400-series Max. Elevation =  31.26 ft
Reservoir name =  underground chambers Max. Storage =  21,003 cuft

Storage Indication method used.

0 6 12 18 24 30 36 42 48 54

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

18.00 18.00

Q (cfs)

Time (hrs)

ex 400sr

Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 21,003 cuft
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Area of encasement = (20.67ft*6ft)-((3)*π*(2.25ft^2)) 
Area of encasement = 76.3sf
Void ratio of gravel= 0.3
76.3sf*0.3 = 22.89sf
22.89sf * 340.33lf (one pipe)
Contribution of encasement to overall storage = 7787cf

This gets added to the value that Hydraflow calculates when you run the analysis with the stone encasement set to "no" (12,883cf)

Total storage = 20,670cf 
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Area of encasement = (20.67ft*6ft)-((3)*π*(2.25ft^2)) 
Area of encasement = 76.3sf
Void ratio of gravel= 0.3
76.3sf*0.3 = 22.89sf
22.89sf * 555lf (one pipe)
Contribution of encasement to overall storage = 12,704cf

This gets added to the value that Hydraflow calculates when you run the analysis with the stone encasement set to "no" (20,297cf)

Total storage = 33,625.4cf 
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CCSYA Bypass Velocity Calculation

This calculation is provided to show compliance with the CCSYA bypass criteria for the CCSYA located 
upstream of the project site. 

Criteria from San Diego County Stormwater Manual Appendix H-3.1.  

H.3.1 Bypass CCSYAs from Hillslopes Both onsite and upstream hillslopes mapped as CCSYAs must be 
effectively bypassed through and/or around the proposed project site. • Proposed hardened drainage 
systems (e.g. storm drains, drainage ditches) that convey the bed sediment from the hillslopes to the 
downstream waters of the state should maintain a peak velocity from the discrete 2-year, 24-hour runoff 
event greater than three feet per second.

 When an 18” concrete storm drain is proposed for bypass, this velocity may typically be achieved 
by maintaining a storm drain slope of ≥0.5%. In instances where 2 year, 24-hour peak flow rates 
associated with the storm drain are less than 1.1 cfs, applicants may refer to the table below for 
minimum slopes needed to maintain three feet per second. Applicants may interpolate the 
values from the table below, or may elect to perform more detailed cleansing velocity 
calculations presented in Appendix H.7.1. 2-Year, 24-Hour Peak Flow (cfs) Minimum Slope for 18” 
Concrete Storm Drain

Node 310 Velocity Check (See Proposed Hydrology Map in Appendix 1):

Q100 = 6.60 cfs, Q2 = 2.64 cfs*

Required min slope per table above = 0.5%. Minimum provided slope = 1.0%.

Minimum Velocity Criteria will be met. 

Node 418 Velocity Check (See Proposed Hydrology Map in Appendix 1):

Q100 = 6.60 cfs, Q2 = 4.55 cfs*

Required min slope per table above = 0.5%. Minimum provided slope = 0.6%.

Minimum Velocity Criteria will be met. 

*based on calculated 100 year discharge calculated in Appendix 4, adjust to 2 year storm via ratio of 24-
hour rainfall depths for 100-year storm (5”) to 2-year storm (2”) as shown in Appendix 10
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HYDRAULIC ANALYSES FOR JEFFERSON OCEANSIDE 
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A. HEC-RAS Results and Work Map 
 



1 

INTRODUCTION 
 
The Jefferson Oceanside project is pursuing entitlements for a mixed-use, transit-oriented 
development located southwest of the existing North County Transit District Crouch Street 
Sprinter Station. The site is bordered by Oceanside Boulevard to the north, Crouch Street to the 
east and south, and South Oceanside Boulevard to the west (see the Vicinity Map). The 
development proposes 295 dwelling units, approximately 3,000 square feet of commercial/office 
and commercial/retail space, and associated amenity spaces. The existing access road from 
Crouch Street will be extended and connect to South Oceanside Boulevard west of the property 
boundary. South Oceanside Boulevard will become a dedicated public street with right-of-way 
widths ranging from 56 feet wide at the eastern side of the project to 72 feet wide west of the 
property boundary. South Oceanside Boulevard will include added public storm drain, water, and 
sewer improvements. Fuscoe Engineering has prepared the conceptual grading plans. 
  

 
Loma Alta Creek flows west along the northerly portion of the site. FEMA has mapped the 
associated Loma Alta Creek 100-year floodplain and regulatory floodway on Flood Insurance 
Rate Map No. 06073C0753J dated December 20, 2019. A FIRMette is included after this report 
text. The private development site is outside the regulatory floodway, but a portion is within the 
100-year floodplain. In addition, the required public street improvements encroach into a portion 
of the floodplain and regulatory floodway. This report contains preliminary 100-year existing 
and proposed condition hydraulic analyses to determine the project impacts on Loma Alta Creek. 
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HYDRAULIC ANALYSES 
 
The hydraulic analyses were performed using the US Army Corps of Engineers’ HEC-RAS 
model. This model is approved by FEMA and used frequently for their floodplain and floodway 
mapping. Existing and proposed condition HEC-RAS hydraulic analyses were performed to 
determine the proposed grading and public street improvement impacts on the Loma Alta Creek 
100-year water surface elevations. The following describes the HEC-RAS input parameters and 
results.  
 
The HEC-RAS cross-sections are shown on the HEC-RAS Work Map in Appendix A. The 
cross-sections are at the same locations as the FIRM, where appropriate. HEC-RAS cross-
sections 3, 9, and 10 correspond to FIRM cross-sections U, Z, and AA. Additional cross-sections 
were added to accurately model the project reach. The existing condition cross-sections were 
created from the project’s 1-foot contour interval topographic mapping flown on December 27, 
2017, where available. This was supplemented with SANGIS’ 2014/2015 2-foot contour interval 
topographic mapping. Both mapping sources are on NAVD 88. For proposed conditions, Fuscoe 
Engineering’s grading was modeled from cross-sections 2 to 8. 
 
The study reach includes existing Loma Alta Creek channel improvements. Triple 12-foot-wide 
by 8-foot-high box culverts are located along the NCTD Crouch Street Station between cross-
sections 5 and 6. Quadruple (a single 8.5-foot-wide by 5-foot-high and triple 10-foot-wide by 5-
foot-high) box culverts are located under Crouch Street between cross-sections 8 and 9. A 
rectangular concrete channel extends between the two sets of box culverts and upstream of 
Crouch Street. The culverts and channel were modeled based on the topographic mapping and 
as-built drawings. 
 
Additional modeling parameters are as follows. A site inspection and review of aerial 
photographs were used to estimate the roughness coefficients. The roughness coefficients range 
from n=0.020 for paved areas to n=0.075 for areas with dense vegetation. The effective 100-year 
flow rate of 3,800 cubic feet per second was used. The downstream starting water surface 
elevation at cross-section 1 was set at 30 feet NAVD 88 to match the effective water surface 
contour from the FIRM. HEC-RAS adjusted the downstream elevation to 31.21 feet. Blocked 
obstructions were used to model existing buildings. The existing and proposed condition HEC-
RAS results are included in Appendix A and summarized in Table 1. 
 
Table 1 shows that the existing condition 100-year water surface elevations are generally 
maintained by the proposed project. The project causes a slight decrease in water surface 
elevations at cross-section 4 and 5 as well as a minimal increase in water surface elevations at 
cross-section 6. The existing and proposed condition upstream water surface elevation at cross-
section 10 are both 41.40 feet. These match the effective elevation of 41.0 feet, which satisfies 
FEMA’s tie-in requirement of 0.5 feet. 
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Cross-
Section 

100-Year Water Surface Elevations, feet Prop. – Exist., 
feet Existing Conditions Proposed Conditions 

10 41.40 41.40 0.00 
9 41.53 41.53 0.00 
8 38.36 38.36 0.00 
7 37.25 37.25 0.00 
6 36.15 36.17 0.02 
5 34.53 34.47 -0.06 
4 35.22 35.21 -0.01 
3 33.16 33.16 0.00 
2 31.68 31.68 0.00 
1 31.21 31.21 0.00 

 
Table 1.  HEC-RAS Hydraulic Results 

 
 
CONCLUSION 
 
Entitlement-level hydraulic analyses of Loma Alta Creek have been performed for existing and 
proposed conditions associated with the Jefferson Oceanside mixed-use project. The results show 
that the project causes minor changes in the 100-year water surface elevations at three locations. 
The water surface elevations are reduced slightly at a couple cross-sections. The only project 
increase in the 100-year water surface elevation occurs at cross-section 6 and is 0.02 feet. This 
minimal increase does not impact insurable structures.  
 
Section 65.12 from Title 44 of the Code of Federal Regulations states that FEMA can allow a 
project to encroach into the regulatory floodway and increase the 100-year water surface 
elevations as long as seven conditions are met. The conditions are included after this report text 
and will be met by the project as follows: 
 

1. A Conditional Letter of Map Revision (CLOMR) will be prepared and processed. 
 

2. The current project is the preferred alternative. 
 

3. Individual legal notices will be sent to impacted property owners as part of the CLOMR 
process. 
 

4. The city of Oceanside will be required to sign the CLOMR prior to submittal to FEMA 
for their review and approval. 
 

5. As mentioned above, no structures will be impacted by the minor increase in the 100-year 
water surface elevation. 
 

6. The base flood elevations will be revised as documented in the CLOMR and LOMR. 
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7. The floodway will be revised as documented in the CLOMR and LOMR. 
 
The results indicate that the project will not cause significant impacts, and it is feasible to obtain 
a FEMA Conditional Letter of Map Revision and Letter of Map Revision. The CLOMR and 
LOMR will include existing and proposed condition models similar to those included in this 
report. In addition, they will include the effective FEMA hydraulic model as well as a corrective 
effective model if corrections to the effective model are needed. 
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Federal Emergency Management Agency, DHS § 65.12 

sought or when the plan for a pre-
viously recognized system is revised in 
any manner. All maintenance activi-
ties must be under the jurisdiction of a 
Federal or State agency, an agency 
created by Federal or State law, or an 
agency of a community participating 
in the NFIP that must assume ulti-
mate responsibility for maintenance. 
This plan must document the formal 
procedure that ensures that the sta-
bility, height, and overall integrity of 
the levee and its associated structures 
and systems are maintained. At a min-
imum, maintenance plans shall specify 
the maintenance activities to be per-
formed, the frequency of their perform-
ance, and the person by name or title 
responsible for their performance. 

(e) Certification requirements. Data 
submitted to support that a given levee 
system complies with the structural 
requirements set forth in paragraphs 
(b)(1) through (7) of this section must 
be certified by a registered professional 
engineer. Also, certified as-built plans 
of the levee must be submitted. Certifi-
cations are subject to the definition 
given at § 65.2 of this subchapter. In 
lieu of these structural requirements, a 
Federal agency with responsibility for 
levee design may certify that the levee 

has been adequately designed and con-

structed to provide protection against 

the base flood. 

[51 FR 30316, Aug. 25, 1986] 

§ 65.11 Evaluation of sand dunes in 
mapping coastal flood hazard areas. 

(a) General conditions. For purposes of 

the NFIP, FEMA will consider storm- 

induced dune erosion potential in its 

determination of coastal flood hazards 

and risk mapping efforts. The criterion 

to be used in the evaluation of dune 

erosion will apply to primary frontal 

dunes as defined in § 59.1, but does not 

apply to artificially designed and con-

structed dunes that are not well-estab-

lished with long-standing vegetative 

cover, such as the placement of sand 

materials in a dune-like formation. 
(b) Evaluation criterion. Primary fron-

tal dunes will not be considered as ef-

fective barriers to base flood storm 

surges and associated wave action 

where the cross-sectional area of the 

primary frontal dune, as measured per-

pendicular to the shoreline and above 

the 100-year stillwater flood elevation 

and seaward of the dune crest, is equal 

to, or less than, 540 square feet. 

(c) Exceptions. Exceptions to the eval-

uation criterion may be granted where 

it can be demonstrated through au-

thoritative historical documentation 

that the primary frontal dunes at a 

specific site withstood previous base 

flood storm surges and associated wave 

action. 

[53 FR 16279, May 6, 1988] 

§ 65.12 Revision of flood insurance 
rate maps to reflect base flood ele-
vations caused by proposed en-
croachments. 

(a) When a community proposes to 

permit encroachments upon the flood 

plain when a regulatory floodway has 

not been adopted or to permit en-

croachments upon an adopted regu-

latory floodway which will cause base 

flood elevation increases in excess of 

those permitted under paragraphs 

(c)(10) or (d)(3) of § 60.3 of this sub-

chapter, the community shall apply to 

the Federal Insurance Administrator 

for conditional approval of such action 

prior to permitting the encroachments 

to occur and shall submit the following 

as part of its application: 

(1) A request for conditional approval 

of map change and the appropriate ini-

tial fee as specified by § 72.3 of this sub-

chapter or a request for exemption 

from fees as specified by § 72.5 of this 

subchapter, whichever is appropriate; 

(2) An evaluation of alternatives 

which would not result in a base flood 

elevation increase above that per-

mitted under paragraphs (c)(10) or 

(d)(3) of § 60.3 of this subchapter dem-

onstrating why these alternatives are 

not feasible; 

(3) Documentation of individual legal 

notice to all impacted property owners 

within and outside of the community, 

explaining the impact of the proposed 

action on their property. 

(4) Concurrence of the Chief Execu-

tive Officer of any other communities 

impacted by the proposed actions; 

(5) Certification that no structures 

are located in areas which would be im-

pacted by the increased base flood ele-

vation; 
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(6) A request for revision of base 

flood elevation determination accord-

ing to the provisions of § 65.6 of this 

part; 

(7) A request for floodway revision in 

accordance with the provisions of § 65.7 

of this part; 

(b) Upon receipt of the Federal Insur-

ance Administrator’s conditional ap-

proval of map change and prior to ap-

proving the proposed encroachments, a 

community shall provide evidence to 

the Federal Insurance Administrator of 

the adoption of flood plain manage-

ment ordinances incorporating the in-

creased base flood elevations and/or re-

vised floodway reflecting the post- 

project condition. 

(c) Upon completion of the proposed 

encroachments, a community shall 

provide as-built certifications in ac-

cordance with the provisions of § 65.3 of 

this part. The Federal Insurance Ad-

ministrator will initiate a final map 

revision upon receipt of such certifi-

cations in accordance with part 67 of 

this subchapter. 

[53 FR 16279, May 6, 1988] 

§ 65.13 Mapping and map revisions for 
areas subject to alluvial fan flood-
ing. 

This section describes the procedures 

to be followed and the types of infor-

mation FEMA needs to recognize on a 

NFIP map that a structural flood con-

trol measure provides protection from 

the base flood in an area subject to al-

luvial fan flooding. This information 

must be supplied to FEMA by the com-

munity or other party seeking recogni-

tion of such a flood control measure at 

the time a flood risk study or restudy 

is conducted, when a map revision 

under the provisions of part 65 of this 

subchapter is sought, and upon request 

by the Federal Insurance Adminis-

trator during the review of previously 

recognized flood control measures. The 

FEMA review will be for the sole pur-

pose of establishing appropriate risk 

zone determinations for NFIP maps 

and shall not constitute a determina-

tion by FEMA as to how the flood con-

trol measure will perform in a flood 

event. 

(a) The applicable provisions of 

§§ 65.2, 65.3, 65.4, 65.6, 65.8 and 65.10 shall 

also apply to FIRM revisions involving 

alluvial fan flooding. 

(b) The provisions of § 65.5 regarding 

map revisions based on fill and the pro-

visions of part 70 of this chapter shall 

not apply to FIRM revisions involving 

alluvial fan flooding. In general, ele-

vations of a parcel of land or a struc-

ture by fill or other means, will not 

serve as a basis for removing areas sub-

ject to alluvial fan flooding from an 

area of special food hazards. 

(c) FEMA will credit on NFIP maps 

only major structural flood control 

measures whose design and construc-

tion are supported by sound engineer-

ing analyses which demonstrate that 

the measures will effectively eliminate 

alluvial fan flood hazards from the area 

protected by such measures. The pro-

vided analyses must include, but are 

not necessarily limited to, the fol-

lowing: 

(1) Engineering analyses that quan-

tify the discharges and volumes of 

water, debris, and sediment movement 

associated with the flood that has a 

one-percent probability of being ex-

ceeded in any year at the apex under 

current watershed conditions and 

under potential adverse conditions 

(e.g., deforestation of the watershed by 

fire). The potential for debris flow and 

sediment movement must be assessed 

using an engineering method accept-

able to FEMA. The assessment should 

consider the characteristics and avail-

ability of sediment in the drainage 

basin above the apex and on the allu-

vial fan. 

(2) Engineering analyses showing 

that the measures will accommodate 

the estimated peak discharges and vol-

umes of water, debris, and sediment, as 

determined in accordance with para-

graph (c)(1) of this section, and will 

withstand the associated hydro-

dynamic and hydrostatic forces. 

(3) Engineering analyses showing 

that the measures have been designed 

to withstand the potential erosion and 

scour associated with estimated dis-

charges. 

(4) Engineering analyses or evidence 

showing that the measures will provide 

protection from hazards associated 

with the possible relocation of flow 

paths from other parts of the fan. 
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APPENDIX A 
 

HEC-RAS RESULTS 
AND WORK MAP 



 

HEC-RAS  Plan: Exist Cond   River: RIVER-1   Reach: Reach-1    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach-1 10      PF 1 3800.0 32.30 41.40 41.74 0.000231 5.90 1223.74 450.62 0.35

Reach-1 9       PF 1 3800.0 32.23 41.53 39.41 41.64 0.000106 4.06 2138.62 583.83 0.23

Reach-1 8.5     Culvert

Reach-1 8       PF 1 3800.0 31.81 38.36 38.36 41.63 0.002210 14.51 261.95 164.00 1.00

Reach-1 7       PF 1 3800.0 30.70 37.25 37.25 40.52 0.002153 14.50 262.02 48.71 1.00

Reach-1 6       PF 1 3800.0 29.57 36.15 36.15 39.39 0.002179 14.44 263.77 49.46 0.99

Reach-1 5.5     Culvert

Reach-1 5       PF 1 3800.0 27.55 34.53 34.11 37.39 0.001804 13.58 280.63 43.84 0.91

Reach-1 4       PF 1 3800.0 28.00 35.22 35.98 0.006438 6.23 578.27 255.96 0.46

Reach-1 3       PF 1 3800.0 26.00 33.16 32.79 34.13 0.008138 6.60 531.33 236.96 0.50

Reach-1 2       PF 1 3800.0 24.86 31.68 31.68 32.89 0.011124 9.03 431.12 175.42 0.78

Reach-1 1       PF 1 3800.0 24.50 31.21 31.21 32.17 0.001147 9.45 577.15 263.67 0.79
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HEC-RAS  Plan: Prop Cond Rev   River: RIVER-1   Reach: Reach-1    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach-1 10      PF 1 3800.0 32.30 41.40 41.74 0.000231 5.90 1223.74 450.62 0.35

Reach-1 9       PF 1 3800.0 32.23 41.53 39.41 41.64 0.000106 4.06 2138.62 583.83 0.23

Reach-1 8.5     Culvert

Reach-1 8       PF 1 3800.0 31.81 38.36 38.36 41.63 0.002210 14.51 261.95 164.00 1.00

Reach-1 7       PF 1 3800.0 30.70 37.25 37.25 40.52 0.002153 14.50 262.02 48.71 1.00

Reach-1 6       PF 1 3800.0 29.57 36.17 36.17 39.39 0.002158 14.40 264.72 50.68 0.99

Reach-1 5.5     Culvert

Reach-1 5       PF 1 3800.0 27.55 34.47 34.11 37.38 0.001857 13.70 277.90 43.38 0.92

Reach-1 4       PF 1 3800.0 28.00 35.21 35.93 0.006223 6.12 586.12 261.54 0.45

Reach-1 3       PF 1 3800.0 26.00 33.16 32.92 34.12 0.008064 6.57 522.34 239.10 0.50

Reach-1 2       PF 1 3800.0 24.86 31.68 31.68 32.89 0.011124 9.03 431.12 175.42 0.78

Reach-1 1       PF 1 3800.0 24.50 31.21 31.21 32.17 0.001147 9.45 577.15 263.67 0.79
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