
September 25, 2025

County of San Bernardino
Planning Division
15900 Smoke Tree St. Suite 131
Hesperia, CA 92345

Subject: Tentative Tract Map No. 20781 Preliminary Drainage Report

TTM# 20781 is located in the City of Victorville, County of San Bernardino, California, on the
Southwest corner of Green Tree Blvd. and 6th Street.  TTM 20781 is a 20 acre (Gross) vacant land site
and is proposed to be developed as a residential subdivision with 70 single family residential lots (3.5
dwelling units/ac).  The natural terrain of the parcel flows in Northeasterly direction at a slope of
approximately 2.0%.

Offsite tributary areas from the South, Southwest, West and East Area were quantified and the flows
were quantified for 100-yr storm event (Refer to the attached Offsite Area Exhibit).

The following are the offsite areas, and the flows from 100-yr storm event drain through the site:

Area-1: From offsite area south and southwest: 16.5 acres, Q100: 33.3 cfs drain into proposed
              CB-1 (Sump Basin) in Talpa Street
Area-2: From offsite area to the west: 3.0 acres, Q100: 6.00 cfs drain to proposed V-gutter.

Area-3: From commercial lot to the east: 10.0 acres, Q100: 17.6 cfs drain into proposed
              CB-2 (Sump Basin) in 6th Street

Existing 2-36”CMP culvert: Q100: 168.0 cfs into the drainage structure onsite from offsite area to the
west.

Total offsite flows drain into the site: 224.9 cfs

Onsite flow from 20.0 acre site: 39.0 cfs

Onsite flows from area to the east and west will be conveyed to the proposed two stage infiltration basin
via the onsite storm drain system for water quality volume infiltration. Once the basin reaches its
capacity and in a larger storm event the flow will drain out via 24” riser grate & outlet pipe  into the
proposed 36” RCP onsite which is carrying offsite flows from south and east (From CB-1, CB-2).
Onsite and Offsite flows (from south, east & west) flows drain into the proposed drainage structure to
the east of the basin and finally drain into the existing RCB culvert via proposed 48”RCP.

Offsite area from south, southwest (AREA-1) will be drain into the proposed sump catch basin (CB-1)
(future catch basin) per tract no. 14132. The flow will then convey to the north via the 24” RCP into the
proposed drainage structure to the east of the basin.

Offsite area from east, (AREA-3) will be drain into the proposed sump catch basin (CB-2). The flow
will then convey to the northwest via the 24” RCP into the proposed drainage structure east of the basin.



Two existing 36”CMP culverts drain under Arrowhead Drive to the west of our site, and surface flow to
the southwest corner of the site. We quantify the flow to the CMPs full capacity. Offsite flow from these
two CMP culverts will be drain into a proposed drainage structure to the west of the two stage
infiltration basin and drain into the proposed drainage structure to the east of basin via proposed 2-36”
RCP.

A small offsite area (AREA-2) from west will sheet flow into the proposed V-gutter along the westerly
property line and will drain into the proposed drainage structure at the northwest corner.

The combine offsite and onsite flow (estimated to be 263.9 cfs) will be drained out from the proposed
drainage structure (east of the basin) into the existing two RCB Drain (3’H x 5’W) via proposed two 48”
RCP which are to be joined with the existing RCBs. The flow will finally drain into the existing City
storm drain system (Concrete trapezoid channel) across Green Tree Blvd. where the flow will follow the
exiting drainage pattern (See Existing Site Map).

According to the Victorville Master Plan of Drainage, the proposed site is tributary to Line A-03 (See
attached Comprehensive Storm Drain Plan Line A-03). Line A-03 confluences with the Oro Grande
Wash and has a 100-year peak flow rate of 780-cfs with 550 acres contributing to this flow. The city
does not entirely adhere to the master plan of drainage, much of the flow as supposed to come from the
south, which tract 14132 has intercepted. The tract has already been rough graded and is currently under
construction.

Ultimately, the runoff produced from the site, and the runoff from offsite tributary to the site, flows to
the Mojave River.  A Hydrology Exhibit accompanies this discussion to further illustrate the offsite
tributary area and direction of flow.

If you have any questions, please feel free to contact me.

Sincerely,

Robert K.  Allard, P.E.
Principal
Allard Engineering
(909) 356-1815
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 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * GREEN TREE TRACT*
 * PEAK FLOW-100YR STORM EVENT                                              *
 * DEVELOPED CONDITION                                                      *
  **************************************************************************

   FILE NAME: VIC.DAT
   TIME/DATE OF STUDY: 20:59 06/02/2025
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  24.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.1500

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

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************
   FLOW PROCESS FROM NODE      0.00 TO NODE      1.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   954.00
   ELEVATION DATA: UPSTREAM(FEET) =   2963.50  DOWNSTREAM(FEET) =   2940.50

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.498
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.815
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       B        5.30      0.42     0.600    76   13.50
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600



   SUBAREA RUNOFF(CFS) =     12.22
   TOTAL AREA(ACRES) =      5.30   PEAK FLOW RATE(CFS) =     12.22

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2940.50  DOWNSTREAM ELEVATION(FEET) = 2938.00
   STREET LENGTH(FEET) =   520.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 26.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  12.00
   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 =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.32
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.50
     HALFSTREET FLOOD WIDTH(FEET) =   18.78
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.25
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.13
   STREET FLOW TRAVEL TIME(MIN.) =   3.85   Tc(MIN.) =   17.35
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.421
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       B        4.20      0.42     0.600    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600
   SUBAREA AREA(ACRES) =    4.20      SUBAREA RUNOFF(CFS) =    8.19
   EFFECTIVE AREA(ACRES) =      9.50    AREA-AVERAGED Fm(INCH/HR) =  0.25
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60
   TOTAL AREA(ACRES) =        9.5        PEAK FLOW RATE(CFS) =      18.53

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.52   HALFSTREET FLOOD WIDTH(FEET) =  20.66
   FLOW VELOCITY(FEET/SEC.) =  2.32   DEPTH*VELOCITY(FT*FT/SEC.) =   1.20
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      2.00 =    1474.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      2.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   17.35
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.421
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   RESIDENTIAL
   "3-4 DWELLINGS/ACRE"       B       10.50      0.42     0.600    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600
   SUBAREA AREA(ACRES) =   10.50      SUBAREA RUNOFF(CFS) =   20.48
   EFFECTIVE AREA(ACRES) =     20.00   AREA-AVERAGED Fm(INCH/HR) =  0.25
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60
   TOTAL AREA(ACRES) =       20.0       PEAK FLOW RATE(CFS) =      39.01
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       20.0  TC(MIN.) =     17.35
   EFFECTIVE AREA(ACRES) =     20.00  AREA-AVERAGED Fm(INCH/HR)=  0.25
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap = 0.600
   PEAK FLOW RATE(CFS)   =      39.01



 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * OFFSITE AREA 1 AND 2                                                           *
 * PEAK FLOW CALC                                                           *
 * 100-YR STORM                                                             *
  **************************************************************************

   FILE NAME: OFFSITE1.DAT
   TIME/DATE OF STUDY: 15:41 06/03/2025
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  36.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.1500

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

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************
   FLOW PROCESS FROM NODE      0.00 TO NODE      1.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   916.00
   ELEVATION DATA: UPSTREAM(FEET) =   2985.00  DOWNSTREAM(FEET) =   2977.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.363
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.604
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       C       10.00      0.27     0.500    86   15.36
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
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 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * OFFSITE AREA-4 FROM EAST                                                   *
 * 100-YR STORM                                                             *
 *                                                                          *
  **************************************************************************

   FILE NAME: OFFSITE2.DAT
   TIME/DATE OF STUDY: 15:38 06/03/2025
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  24.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.1500

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

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   725.00
   ELEVATION DATA: UPSTREAM(FEET) =   2967.00  DOWNSTREAM(FEET) =   2965.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   23.777
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.004
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL POOR COVER
   "BARREN"                   C        5.00      0.06     1.000    98   23.78
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.06
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
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   SUBAREA RUNOFF(CFS) =      8.74
   TOTAL AREA(ACRES) =      5.00   PEAK FLOW RATE(CFS) =      8.74

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   23.78
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.004
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        5.00      0.27     0.100    86
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA AREA(ACRES) =    5.00      SUBAREA RUNOFF(CFS) =    8.90
   EFFECTIVE AREA(ACRES) =     10.00   AREA-AVERAGED Fm(INCH/HR) =  0.04
   AREA-AVERAGED Fp(INCH/HR) =  0.08  AREA-AVERAGED Ap =  0.55
   TOTAL AREA(ACRES) =       10.0       PEAK FLOW RATE(CFS) =      17.63
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       10.0  TC(MIN.) =     23.78
   EFFECTIVE AREA(ACRES) =     10.00  AREA-AVERAGED Fm(INCH/HR)=  0.04
   AREA-AVERAGED Fp(INCH/HR) =  0.08  AREA-AVERAGED Ap = 0.550
   PEAK FLOW RATE(CFS)   =      17.63
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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____________________________________________________________________________
****************************************************************************

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 14:14 09/26/2025
============================================================================

  Problem Descriptions:
   SUMP CB-1 SIZING

****************************************************************************
>>>>SUMP TYPE BASIN INPUT INFORMATION<<<<
----------------------------------------------------------------------------

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

     BASIN INFLOW(CFS) =   33.30
     BASIN OPENING(FEET) =  0.42
     DEPTH OF WATER(FEET) =  2.00

     >>>>CALCULATED ESTIMATED SUMP BASIN WIDTH(FEET) =      11.22

============================================================================
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****************************************************************************

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 10:27 06/02/2025
============================================================================

  Problem Descriptions:
   SUMP BASIN FOR EAST AREA ONSITE

****************************************************************************
>>>>SUMP TYPE BASIN INPUT INFORMATION<<<<
----------------------------------------------------------------------------

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

     BASIN INFLOW(CFS) =   17.60
     BASIN OPENING(FEET) =  0.45
     DEPTH OF WATER(FEET) =  2.50

     >>>>CALCULATED ESTIMATED SUMP BASIN WIDTH(FEET) =       4.86

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

1
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****************************************************************************

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 08:47 05/29/2025
============================================================================

  Problem Descriptions:
   36" CMP Full Flow Capacity Calc

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

     PIPE DIAMETER(FEET) =   3.000
     FLOWDEPTH(FEET) =   2.700
     PIPE SLOPE(FEET/FEET) =  0.0100
     MANNINGS FRICTION FACTOR = 0.011000
     >>>>> NORMAL DEPTH FLOW(CFS) =     84.01
============================================================================

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

     NORMAL DEPTH(FEET) =      2.70
     FLOW AREA(SQUARE FEET) =      6.70
     FLOW TOP-WIDTH(FEET) =     1.800
     FLOW PRESSURE + MOMENTUM(POUNDS) =         2574.24
     FLOW VELOCITY(FEET/SEC.) =          12.538
     FLOW VELOCITY HEAD(FEET) =           2.441
     HYDRAULIC DEPTH(FEET) =      3.72
     FROUDE NUMBER =     1.145
     SPECIFIC ENERGY(FEET) =            5.14
============================================================================

1
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____________________________________________________________________________
****************************************************************************

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 22:52 05/29/2025
============================================================================

  Problem Descriptions:
   V-gutter sizing

****************************************************************************
>>>>CHANNEL INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     NORMAL DEPTH(FEET) =   1.50
     CHANNEL Z1(HORIZONTAL/VERTICAL) =    1.00
             Z2(HORIZONTAL/VERTICAL) =    1.00
     BASEWIDTH(FEET) =     0.00
     CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.005000
     MANNINGS FRICTION FACTOR = 0.0150
============================================================================

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

     >>>>> NORMAL DEPTH FLOW(CFS) =     10.33
     FLOW TOP-WIDTH(FEET) =         3.00
     FLOW AREA(SQUARE FEET) =           2.25
     HYDRAULIC DEPTH(FEET) =     0.75
     FLOW AVERAGE VELOCITY(FEET/SEC.) =     4.59
     UNIFORM FROUDE NUMBER =    0.934
     PRESSURE + MOMENTUM(POUNDS) =          162.05
     AVERAGED VELOCITY HEAD(FEET) =      0.327
     SPECIFIC ENERGY(FEET) =      1.827
============================================================================

     CRITICAL-DEPTH FLOW INFORMATION:
----------------------------------------------------------------------------

     CRITICAL FLOW TOP-WIDTH(FEET) =         2.92
     CRITICAL FLOW AREA(SQUARE FEET) =           2.13
     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =     0.73
     CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) =     4.84
     CRITICAL DEPTH(FEET) =     1.46
     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =          161.68
     AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) =      0.364
     CRITICAL FLOW SPECIFIC ENERGY(FEET) =      1.824
============================================================================

1
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____________________________________________________________________________
****************************************************************************

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 17:04 06/04/2025
============================================================================

  Problem Descriptions:
   24" SD CAPACITY CALC

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

     PIPE DIAMETER(FEET) =   2.000
     FLOWDEPTH(FEET) =   1.900
     PIPE SLOPE(FEET/FEET) =  0.0100
     MANNINGS FRICTION FACTOR = 0.013000
     >>>>> NORMAL DEPTH FLOW(CFS) =     24.31
============================================================================

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

     NORMAL DEPTH(FEET) =      1.90
     FLOW AREA(SQUARE FEET) =      3.08
     FLOW TOP-WIDTH(FEET) =     0.872
     FLOW PRESSURE + MOMENTUM(POUNDS) =          548.32
     FLOW VELOCITY(FEET/SEC.) =           7.885
     FLOW VELOCITY HEAD(FEET) =           0.965
     HYDRAULIC DEPTH(FEET) =      3.54
     FROUDE NUMBER =     0.739
     SPECIFIC ENERGY(FEET) =            2.87
============================================================================

1



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

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 16:49 05/20/2025
============================================================================

  Problem Descriptions:
   36" RCP capacity calc

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

     PIPE DIAMETER(FEET) =   3.000
     PIPE SLOPE(FEET/FEET) =  0.0100
     PIPEFLOW(CFS) =        54.10
     MANNINGS FRICTION FACTOR = 0.015000
============================================================================

     CRITICAL-DEPTH FLOW INFORMATION:
----------------------------------------------------------------------------

     CRITICAL DEPTH(FEET) =      2.39
     CRITICAL FLOW AREA(SQUARE FEET) =     6.034
     CRITICAL FLOW TOP-WIDTH(FEET) =   2.417
     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =         1348.42
     CRITICAL FLOW VELOCITY(FEET/SEC.) =     8.966
     CRITICAL FLOW VELOCITY HEAD(FEET) =            1.25
     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =      2.50
     CRITICAL FLOW SPECIFIC ENERGY(FEET) =            3.64
============================================================================

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

     NORMAL DEPTH(FEET) =      2.30
     FLOW AREA(SQUARE FEET) =      5.82
     FLOW TOP-WIDTH(FEET) =     2.535
     FLOW PRESSURE + MOMENTUM(POUNDS) =         1351.15
     FLOW VELOCITY(FEET/SEC.) =           9.294
     FLOW VELOCITY HEAD(FEET) =           1.341
     HYDRAULIC DEPTH(FEET) =      2.30
     FROUDE NUMBER =     1.081
     SPECIFIC ENERGY(FEET) =            3.64
============================================================================

1



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

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 16:49 05/20/2025
============================================================================

  Problem Descriptions:
   36" RCP capacity calc

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

     PIPE DIAMETER(FEET) =   3.000
     PIPE SLOPE(FEET/FEET) =  0.0100
     PIPEFLOW(CFS) =        54.10
     MANNINGS FRICTION FACTOR = 0.015000
============================================================================

     CRITICAL-DEPTH FLOW INFORMATION:
----------------------------------------------------------------------------

     CRITICAL DEPTH(FEET) =      2.39
     CRITICAL FLOW AREA(SQUARE FEET) =     6.034
     CRITICAL FLOW TOP-WIDTH(FEET) =   2.417
     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =         1348.42
     CRITICAL FLOW VELOCITY(FEET/SEC.) =     8.966
     CRITICAL FLOW VELOCITY HEAD(FEET) =            1.25
     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =      2.50
     CRITICAL FLOW SPECIFIC ENERGY(FEET) =            3.64
============================================================================

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

     NORMAL DEPTH(FEET) =      2.30
     FLOW AREA(SQUARE FEET) =      5.82
     FLOW TOP-WIDTH(FEET) =     2.535
     FLOW PRESSURE + MOMENTUM(POUNDS) =         1351.15
     FLOW VELOCITY(FEET/SEC.) =           9.294
     FLOW VELOCITY HEAD(FEET) =           1.341
     HYDRAULIC DEPTH(FEET) =      2.30
     FROUDE NUMBER =     1.081
     SPECIFIC ENERGY(FEET) =            3.64
============================================================================

1



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

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 13:45 09/26/2025
============================================================================

  Problem Descriptions:
   48" RCP with S=0.01 capacity calc

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

     PIPE DIAMETER(FEET) =   4.000
     FLOWDEPTH(FEET) =   3.600
     PIPE SLOPE(FEET/FEET) =  0.0100
     MANNINGS FRICTION FACTOR = 0.015000
     >>>>> NORMAL DEPTH FLOW(CFS) =    132.68
============================================================================

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

     NORMAL DEPTH(FEET) =      3.60
     FLOW AREA(SQUARE FEET) =     11.91
     FLOW TOP-WIDTH(FEET) =     2.400
     FLOW PRESSURE + MOMENTUM(POUNDS) =         4127.35
     FLOW VELOCITY(FEET/SEC.) =          11.138
     FLOW VELOCITY HEAD(FEET) =           1.926
     HYDRAULIC DEPTH(FEET) =      4.96
     FROUDE NUMBER =     0.881
     SPECIFIC ENERGY(FEET) =            5.53
============================================================================

1



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

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 11:49 09/25/2025
============================================================================

  Problem Descriptions:
   Street Flow capacity (R/W)

****************************************************************************
>>>>STREETFLOW MODEL INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     CONSTANT STREET GRADE(FEET/FEET) = 0.010000
     CONSTANT STREET FLOW(CFS) =   20.00
     AVERAGE STREETFLOW FRICTION FACTOR(MANNING) = 0.015000
     CONSTANT SYMMETRICAL STREET HALF-WIDTH(FEET) =   30.00
     DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   20.00
     INTERIOR STREET CROSSFALL(DECIMAL) = 0.020000
     OUTSIDE  STREET CROSSFALL(DECIMAL) = 0.020000
     CONSTANT SYMMETRICAL CURB HEIGHT(FEET) =   0.50
     CONSTANT SYMMETRICAL GUTTER-WIDTH(FEET) =   1.50
     CONSTANT SYMMETRICAL GUTTER-LIP(FEET) =  0.03125
     CONSTANT SYMMETRICAL GUTTER-HIKE(FEET) =  0.12500
     FLOW ASSUMED TO FILL STREET EVENLY ON BOTH SIDES
============================================================================

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

     STREET FLOW DEPTH(FEET) =  0.49
     HALFSTREET FLOOD WIDTH(FEET) =   17.98
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.99
     PRODUCT OF DEPTH&VELOCITY =    1.45
============================================================================

1
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****************************************************************************

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 10:49 09/29/2025
============================================================================

  Problem Descriptions:
   V-GUTTER ON SITE

****************************************************************************
>>>>CHANNEL INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     NORMAL DEPTH(FEET) =   0.58
     CHANNEL Z1(HORIZONTAL/VERTICAL) =   15.00
             Z2(HORIZONTAL/VERTICAL) =   15.00
     BASEWIDTH(FEET) =     0.00
     CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.020000
     MANNINGS FRICTION FACTOR = 0.0150
============================================================================

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

     >>>>> NORMAL DEPTH FLOW(CFS) =     30.93
     FLOW TOP-WIDTH(FEET) =        17.40
     FLOW AREA(SQUARE FEET) =           5.05
     HYDRAULIC DEPTH(FEET) =     0.29
     FLOW AVERAGE VELOCITY(FEET/SEC.) =     6.13
     UNIFORM FROUDE NUMBER =    2.006
     PRESSURE + MOMENTUM(POUNDS) =          428.22
     AVERAGED VELOCITY HEAD(FEET) =      0.583
     SPECIFIC ENERGY(FEET) =      1.163
============================================================================

     CRITICAL-DEPTH FLOW INFORMATION:
----------------------------------------------------------------------------

     CRITICAL FLOW TOP-WIDTH(FEET) =        23.00
     CRITICAL FLOW AREA(SQUARE FEET) =           8.81
     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =     0.38
     CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) =     3.51
     CRITICAL DEPTH(FEET) =     0.77
     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =          350.84
     AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) =      0.191
     CRITICAL FLOW SPECIFIC ENERGY(FEET) =      0.958
============================================================================

1
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****************************************************************************

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 12:22 09/25/2025
============================================================================

  Problem Descriptions:
   REVERSE PARKWAY DRAIN SIZING

****************************************************************************
>>>>CHANNEL INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     CHANNEL Z1(HORIZONTAL/VERTICAL) =    0.00
             Z2(HORIZONTAL/VERTICAL) =    0.00
     BASEWIDTH(FEET) =    14.00
     CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.050000
     UNIFORM FLOW(CFS) =       39.00
     MANNINGS FRICTION FACTOR = 0.0150
============================================================================

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

     >>>>> NORMAL DEPTH(FEET) =   0.29
     FLOW TOP-WIDTH(FEET) =        14.00
     FLOW AREA(SQUARE FEET) =           4.09
     HYDRAULIC DEPTH(FEET) =     0.29
     FLOW AVERAGE VELOCITY(FEET/SEC.) =     9.55
     UNIFORM FROUDE NUMBER =    3.114
     PRESSURE + MOMENTUM(POUNDS) =          758.65
     AVERAGED VELOCITY HEAD(FEET) =      1.415
     SPECIFIC ENERGY(FEET) =      1.707
============================================================================

     CRITICAL-DEPTH FLOW INFORMATION:
----------------------------------------------------------------------------

     CRITICAL FLOW TOP-WIDTH(FEET) =        14.00
     CRITICAL FLOW AREA(SQUARE FEET) =           8.73
     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =     0.62
     CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) =     4.47
     CRITICAL DEPTH(FEET) =     0.62
     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =          507.48
     AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) =      0.310
     CRITICAL FLOW SPECIFIC ENERGY(FEET) =      0.933
============================================================================

1



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

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 10:44 09/29/2025
============================================================================

  Problem Descriptions:
   CONC CHANNEL SIZING

****************************************************************************
>>>>CHANNEL INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     CHANNEL Z1(HORIZONTAL/VERTICAL) =    5.00
             Z2(HORIZONTAL/VERTICAL) =    5.00
     BASEWIDTH(FEET) =     5.00
     CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.010000
     UNIFORM FLOW(CFS) =       39.00
     MANNINGS FRICTION FACTOR = 0.0150
============================================================================

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

     >>>>> NORMAL DEPTH(FEET) =   0.72
     FLOW TOP-WIDTH(FEET) =        12.23
     FLOW AREA(SQUARE FEET) =           6.23
     HYDRAULIC DEPTH(FEET) =     0.51
     FLOW AVERAGE VELOCITY(FEET/SEC.) =     6.26
     UNIFORM FROUDE NUMBER =    1.547
     PRESSURE + MOMENTUM(POUNDS) =          594.13
     AVERAGED VELOCITY HEAD(FEET) =      0.609
     SPECIFIC ENERGY(FEET) =      1.332
============================================================================

     CRITICAL-DEPTH FLOW INFORMATION:
----------------------------------------------------------------------------

     CRITICAL FLOW TOP-WIDTH(FEET) =        14.14
     CRITICAL FLOW AREA(SQUARE FEET) =           8.75
     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =     0.62
     CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) =     4.46
     CRITICAL DEPTH(FEET) =     0.91
     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =          546.71
     AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) =      0.308
     CRITICAL FLOW SPECIFIC ENERGY(FEET) =      1.223
============================================================================

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

                            Analysis prepared by:

----------------------------------------------------------------------------
   TIME/DATE OF STUDY: 08:21 09/25/2025
============================================================================

  Problem Descriptions:
   Emmergency spillway Sizing

****************************************************************************
>>>>CHANNEL INPUT INFORMATION<<<<
----------------------------------------------------------------------------

     CHANNEL Z1(HORIZONTAL/VERTICAL) =    5.00
             Z2(HORIZONTAL/VERTICAL) =    5.00
     BASEWIDTH(FEET) =     5.00
     CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.020000
     UNIFORM FLOW(CFS) =       52.70
     MANNINGS FRICTION FACTOR = 0.0150
============================================================================

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

     >>>>> NORMAL DEPTH(FEET) =   0.71
     FLOW TOP-WIDTH(FEET) =        12.08
     FLOW AREA(SQUARE FEET) =           6.04
     HYDRAULIC DEPTH(FEET) =     0.50
     FLOW AVERAGE VELOCITY(FEET/SEC.) =     8.72
     UNIFORM FROUDE NUMBER =    2.173
     PRESSURE + MOMENTUM(POUNDS) =         1005.77
     AVERAGED VELOCITY HEAD(FEET) =      1.181
     SPECIFIC ENERGY(FEET) =      1.889
============================================================================

     CRITICAL-DEPTH FLOW INFORMATION:
----------------------------------------------------------------------------

     CRITICAL FLOW TOP-WIDTH(FEET) =        15.69
     CRITICAL FLOW AREA(SQUARE FEET) =          11.06
     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =     0.71
     CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC.) =     4.76
     CRITICAL DEPTH(FEET) =     1.07
     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =          792.00
     AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) =      0.352
     CRITICAL FLOW SPECIFIC ENERGY(FEET) =      1.422
============================================================================

1
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1. FOR INTERMEDIATE RETURN PERIODS PLOT 10-YEARS AND 100-YEAR ONE HOUR VALUES FROM MAPS,
THEN CONNECT POINTS AND READ VALUE FOR DESIRED RETURN PERIOD. FOR EXAMPLE GIVEN 10-YEAR
ONE HOUR=0.95" AND 100-YEAR ONE HOUR=1.60", 25-YEAR ONE HOUR=1.18."
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