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SUMMARY 
 
INTRODUCTION  
The project is a new commercial development on a vacant 5.74 acre site located on a in the 
City of Yucca Valley, being in an unincorporated area of the County of San Bernardino. A 
self-storage facility is proposed which includes concrete drive aisles, planters and a trash 
enclosure. The purpose of this study is to determine the rate of storm water runoff which 
will flow through the property during a 100-Year storm event and determine any mitigations 
which are necessary to protect the proposed development during a 100-Year Storm.  

WATERSHED DESCRIPTION  
In its existing condition there is a hill near the center of the lot. Runoff sheet flows in every 
direction from the top of the hill. This study will focus on the runoff that sheet flows north 
and north westerly. There are no defined drainage courses on-site or off-site. 
 
The proposed condition will have the storage facility at the base of the hill on the northerly 
side of the hill. Runoff from the storage facility will be conveyed to a series of concrete 
gutters which will convey the runoff west then southerly to a retention basin. The proposed 
basin will mitigate the difference in runoff before it outlets in the same location as the 
existing condition. 
 

METHODOLOGY - Rational Method 
The following scenario was modeled:   100-year storm Existing Condition 
      100-year storm Proposed Condition 
 
Rainfall depth was derived from the San Bernardino County Flood Control & Water 
Conservation District Hydrology Manual's isohyetal maps and precipitation frequency Atlas, 
NOAA Atlas 14.  

Rational Method computations were performed using Advanced Engineering Software 
(AES), ver. 23.0, based on the Hydrology Manual. Discharge was calculated by the 
software, based on user input of rainfall, soil type, acreage, and land use parameters.  

The curve number used in this analysis was based on the software input of the soil type, 
land cover and AMC value. We used soil type B found in the hydrology manual figure C-11, 
a land cover of desert brush with 10% coverage, and an AMC value III, based on the 100 
year storm saturation. The AES software came up with a curve number of 96. 

Printouts of the rational method calculations, as well as applicable plates from the Manual, 
are included in this report.  
 
 
 
 
 
 
 
 
 



 

CONCLUSIONS  

This drainage study and the calculations presented herein demonstrate the following:  

EXISTING RUNOFF: 

Q100 = 34.52 C.F.S.  

PROPOSED RUNOFF: 

Q100 = 35.74 C.F.S.  

 

RUNOFF MITIGATION: 

35.78 C.F.S.  -  34.52 C.F.S.  = 1.26 C.F.S 

RETENTION BASIN SIZE = 4,841 

DIFFERENCE OF 1.22 C.F.S. OVER A 1 HR STORM=  

1.22X60 SEC.X60 MIN. = 4,392 FT3 < 4,841 = OK 
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HYDROLOGY 



                
____________________________________________________________________________ 
 **************************************************************************** 
              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 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 100 YEAR - 1 HOUR DESIGN STORM                                           * 
 * ISO SELF-STORAGE                                                         * 
 * EXISTING CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: RAM100E.DAT                                        
   TIME/DATE OF STUDY: 10:44 07/25/2023 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.96 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.7000 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.9400 
 
   *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    100.00 TO NODE    110.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 



   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   638.00 
   ELEVATION DATA: UPSTREAM(FEET) =   3610.00  DOWNSTREAM(FEET) =   3514.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.168 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.721 
   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 DESERT COVER 
   "DESERT BRUSH"   (25.0%)   D        5.76      0.06     1.000    98   10.17 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.06 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =     34.52 
   TOTAL AREA(ACRES) =      5.76   PEAK FLOW RATE(CFS) =     34.52 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        5.8  TC(MIN.) =     10.17 
   EFFECTIVE AREA(ACRES) =      5.76  AREA-AVERAGED Fm(INCH/HR)=  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.06  AREA-AVERAGED Ap = 1.000 
   PEAK FLOW RATE(CFS)   =      34.52 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 



____________________________________________________________________________ 
____________________________________________________________________________ 
 **************************************************************************** 
              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 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 100 YEAR - 1 HOUR DESIGN STORM                                           * 
 * ISO SELF STORAGE                                                         * 
 * PROPOSED CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: RAM100P.DAT                                        
   TIME/DATE OF STUDY: 09:37 07/27/2023 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.7000 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.9400 
 
   *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    100.00 TO NODE    140.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 



   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   622.00 
   ELEVATION DATA: UPSTREAM(FEET) =   3610.00  DOWNSTREAM(FEET) =   3514.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.014 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.793 
   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 DESERT COVER 
   "DESERT BRUSH"   (25.0%)   D        3.10      0.06     1.000    98   10.01 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.06 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =     18.78 
   TOTAL AREA(ACRES) =      3.10   PEAK FLOW RATE(CFS) =     18.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    140.00 TO NODE    140.00 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.) =   10.01 
   RAINFALL INTENSITY(INCH/HR) =   6.79 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.06 
   AREA-AVERAGED Ap =  1.00 
   EFFECTIVE STREAM AREA(ACRES) =       3.10 
   TOTAL STREAM AREA(ACRES) =       3.10 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      18.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    120.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   830.00 
   ELEVATION DATA: UPSTREAM(FEET) =   3553.50  DOWNSTREAM(FEET) =   3522.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.631 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  7.538 
   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.) 
   COMMERCIAL                 D        2.45      0.21     0.100    91    8.63 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.21 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =     16.58 
   TOTAL AREA(ACRES) =      2.45   PEAK FLOW RATE(CFS) =     16.58 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    120.00 TO NODE    130.00 IS CODE =  31 



 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  3520.00  DOWNSTREAM(FEET) =  3519.20 
   FLOW LENGTH(FEET) =    77.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.82 
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      16.58 
   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    8.79 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    130.00 =     907.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    130.00 TO NODE    140.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   3519.20  DOWNSTREAM(FEET) =   3514.70 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    88.00   CHANNEL SLOPE =  0.0511 
   CHANNEL BASE(FEET) =    1.00   "Z" FACTOR =   1.500 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   2.00 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  7.370 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   D        0.21      0.05     1.000    98 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.05 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      17.27 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  12.26 
   AVERAGE FLOW DEPTH(FEET) =   0.69   TRAVEL TIME(MIN.) =   0.12 
   Tc(MIN.) =    8.91 
   SUBAREA AREA(ACRES) =     0.21       SUBAREA RUNOFF(CFS) =    1.38 
   EFFECTIVE AREA(ACRES) =      2.66     AREA-AVERAGED Fm(INCH/HR) =   0.02 
   AREA-AVERAGED Fp(INCH/HR) =   0.13  AREA-AVERAGED Ap =   0.17 
   TOTAL AREA(ACRES) =        2.7         PEAK FLOW RATE(CFS) =      17.59 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.70   FLOW VELOCITY(FEET/SEC.) =  12.28 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    140.00 =     995.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    140.00 TO NODE    140.00 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.) =    8.91 
   RAINFALL INTENSITY(INCH/HR) =   7.37 
   AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.13 
   AREA-AVERAGED Ap =  0.17 



   EFFECTIVE STREAM AREA(ACRES) =       2.66 
   TOTAL STREAM AREA(ACRES) =       2.66 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      17.59 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       18.78   10.01    6.793  0.06( 0.06) 1.00       3.1     100.00 
       2       17.59    8.91    7.370  0.13( 0.02) 0.17       2.7     110.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       35.74    8.91    7.370  0.07( 0.04) 0.59       5.4     110.00 
       2       34.99   10.01    6.793  0.07( 0.04) 0.62       5.8     100.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      35.74    Tc(MIN.) =     8.91 
   EFFECTIVE AREA(ACRES) =       5.42   AREA-AVERAGED Fm(INCH/HR) =  0.04 
   AREA-AVERAGED Fp(INCH/HR) =  0.07  AREA-AVERAGED Ap =  0.59 
   TOTAL AREA(ACRES) =        5.8 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    140.00 =     995.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        5.8  TC(MIN.) =      8.91 
   EFFECTIVE AREA(ACRES) =      5.42  AREA-AVERAGED Fm(INCH/HR)=  0.04 
   AREA-AVERAGED Fp(INCH/HR) =  0.07  AREA-AVERAGED Ap = 0.593 
   PEAK FLOW RATE(CFS)   =      35.74 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       35.74    8.91    7.370  0.07( 0.04) 0.59       5.4     110.00 
       2       34.99   10.01    6.793  0.07( 0.04) 0.62       5.8     100.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 
 
 
 

 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

HYDRAULIC CALCULATIONS 



Inlet Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 27 2023

36IN X 36IN CATCH BASIN WITH 0.6FT SAG (NODE 120)

Drop Grate Inlet
Location =  Sag
Curb Length (ft) =  -0-
Throat Height (in) =  -0-
Grate Area (sqft) =  9.00
Grate Width (ft) =  3.00
Grate Length (ft) =  3.00

Gutter
Slope, Sw (ft/ft) =  0.500
Slope, Sx (ft/ft) =  0.500
Local Depr (in) =  -0-
Gutter Width (ft) =  3.00
Gutter Slope (%) =  -0-
Gutter n-value =  -0-

Calculations
Compute by: Known Q
Q (cfs) =  16.58

Highlighted
Q Total (cfs) =  16.58
Q Capt (cfs) =  16.58
Q Bypass (cfs) =  -0-
Depth at Inlet (in) =  7.15
Efficiency (%) =  100
Gutter Spread (ft) =  5.38
Gutter Vel (ft/s) =  -0-
Bypass Spread (ft) =  -0-
Bypass Depth (in) =  -0-



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 27 2023

24IN HDPE @ 1.0% (NODE 120-130)

Circular
Diameter (ft) =  2.00

Invert Elev (ft) =  1.00
Slope (%) =  1.00
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  16.58

Highlighted
Depth (ft) =  1.21
Q (cfs) =  16.58
Area (sqft) =  1.99
Velocity (ft/s) =  8.32
Wetted Perim (ft) =  3.57
Crit Depth, Yc (ft) =  1.47
Top Width (ft) =  1.95
EGL (ft) =  2.29

0 1 2 3 4

Elev (ft) Depth (ft)
Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

3.50 2.50

4.00 3.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, May 18 2023

4FT WIDE X 12IN DEEP CONCRETE V-GUTTER AT 1.5% MIN. GRADE (NODE 100-130)

Trapezoidal
Bottom Width (ft) =  1.00
Side Slopes (z:1) =  1.50, 1.50
Total Depth (ft) =  1.00
Invert Elev (ft) =  100.00
Slope (%) =  1.50
N-Value =  0.013

Calculations
Compute by: Known Depth
Known Depth (ft) =  0.90

Highlighted
Depth (ft) =  0.90
Q (cfs) =  18.60
Area (sqft) =  2.12
Velocity (ft/s) =  8.80
Wetted Perim (ft) =  4.24
Crit Depth, Yc (ft) =  1.00
Top Width (ft) =  3.70
EGL (ft) =  2.10

0 .5 1 1.5 2 2.5 3 3.5 4 4.5 5

Elev (ft) Depth (ft)
Section

99.50 -0.50

100.00 0.00

100.50 0.50

101.00 1.00

101.50 1.50

102.00 2.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 27 2023

4FT WIDE X 12IN DEEP CONCRETE V-GUTTER AT 2.0% MIN. GRADE (NODE 130-140)

Trapezoidal
Bottom Width (ft) =  1.00
Side Slopes (z:1) =  1.50, 1.50
Total Depth (ft) =  1.00
Invert Elev (ft) =  1.00
Slope (%) =  2.00
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  17.59

Highlighted
Depth (ft) =  0.82
Q (cfs) =  17.59
Area (sqft) =  1.83
Velocity (ft/s) =  9.62
Wetted Perim (ft) =  3.96
Crit Depth, Yc (ft) =  1.00
Top Width (ft) =  3.46
EGL (ft) =  2.26

0 .5 1 1.5 2 2.5 3 3.5 4 4.5 5

Elev (ft) Depth (ft)
Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

Reach (ft)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE MAPS 
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