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DISCUSSION 
 
The purpose of this preliminary drainage study is to determine the drainage facility 
requirements for Tract 20473, a 36-acre single-family residential project in Redlands.  
Specifically, the subject project is located south of the San Bernardino Avenue, west of 
Wabash Avenue, north of Capri Avenue, and east of Granite Street, in the City of Redlands, 
County of San Bernardino, California. 
 
Existing Condition 
 
The site is currently vacant and covered by native grasses.  The site has three frontages 
along San Bernardino Avenue, Wabash Avenue, and Capri Avneue, which have partially 
improved streets. All flows drain to the north and west, ultimately to San Bernardino 
Avenue.  There is an existing storm drain with catch basins located on San Bernardino 
Avenue just west of the proejct.  
 
 
Developed Condition 
 
The subject site will consist of 98 single-family residences and four open lots, with an 
approximate area of 36 acres.  Proposed drainage is overland and by sheet flow generally in 
a northwesterly direction.  The site is not subject to runoff from off-site areas. 
 
Of the total 36 acres, only about 28 acres will be developed into single family residences. A 
portion of the remainder of the site will be established as a park, Lot C, and will consist of 
1.7 acres, and the proposed WQMP basin on Lot A is 0.5 acres. The remainder of the 
perimeter of the site will be established as a landscape buffer. 
 
Runoff from the residences will be conveyed via street flow to catch basins proposed 
throughout the project, ultimately draining to the project low point located in the northwest 
corner, just prior to discharge onto San Bernardino Avenue.  Low flows will be directed to 
the to the adjacent park (Lot A) in order to address Storm Water Quality Low Impact 
Development requirements.  Overflows in excess of the LID capture requirements will be 
discharged via a proposed storm drain out to San Bernardino Avenue and westerly to the 
existing storm drain located near the intersection of Granite Street.  
 
 
Methodology and Conclusion 
 
Per city ordinance, the 10-, 25- and 100-year storm events were modeled in the rational 
method hydrology calculations in this study.  The rational method hydrologic model, as 
defined by Flood Control for San Bernardino County, was followed in the determination of 
storm runoff.   AES software was utilized for rational method hydrology calculations. 
 
 



Tract 20473 
Drainage Study 

 

Encompass Associates, Inc. Q-1 9/27/2021 

 
 
 
 
 
 
 
 
 

RATIONAL METHOD 
 
 
 
 
 
 

HYDROLOGY 
 
 
 
 
 

 
10-, 25- & 100-year Storms 

 
 
 

 
  



Tract 20473 
Drainage Study 

 

Encompass Associates, Inc. Q-2 9/27/2021 

____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2012 Advanced Engineering Software (aes) 
              Ver. 19.0  Release Date: 06/01/2012  License ID 1584 
 
                            Analysis prepared by: 
 
                          ENCOMPASS ASSOCIATES, INC.                          
                              5699 Cousins Place                              
                          Rancho Cucamonga CA 91737                           
                   909-684-0093 askeers@encompasscivil.com                    
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * TRACT 20473 REDLANDS                                                     * 
 * HYDROLOGY                                                                * 
 * 10-YEAR                                                                  * 
  ************************************************************************** 
 
   FILE NAME: X:\FTP\AES\20473D10.DAT                            
   TIME/DATE OF STUDY: 11:50 09/27/2021 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   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)) = 0.6000 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.8000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   18.0      9.0    0.020/0.020/0.020   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      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
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 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1000.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1695.00  DOWNSTREAM(FEET) =   1674.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.140 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.904 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        1.50      0.98     0.600    32   14.14 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.78 
   TOTAL AREA(ACRES) =      1.50   PEAK FLOW RATE(CFS) =      1.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1674.00  DOWNSTREAM ELEVATION(FEET) = 1655.00 
   STREET LENGTH(FEET) =   916.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   9.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.19 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.31 
     HALFSTREET FLOOD WIDTH(FEET) =    7.39 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.97 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.91 
   STREET FLOW TRAVEL TIME(MIN.) =   5.13   Tc(MIN.) =   19.27 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.581 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        0.90      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.90      SUBAREA RUNOFF(CFS) =    0.81 
   EFFECTIVE AREA(ACRES) =      2.40    AREA-AVERAGED Fm(INCH/HR) =  0.58 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        2.4        PEAK FLOW RATE(CFS) =       2.15 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.30   HALFSTREET FLOOD WIDTH(FEET) =   7.33 
   FLOW VELOCITY(FEET/SEC.) =  2.96   DEPTH*VELOCITY(FT*FT/SEC.) =   0.90 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1916.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   19.27 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.581 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        6.20      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    6.20      SUBAREA RUNOFF(CFS) =    5.56 
   EFFECTIVE AREA(ACRES) =      8.60   AREA-AVERAGED Fm(INCH/HR) =  0.58 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.6       PEAK FLOW RATE(CFS) =       7.71 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1650.00  DOWNSTREAM(FEET) =  1644.00 
   FLOW LENGTH(FEET) =   385.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.57 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       7.71 
   PIPE TRAVEL TIME(MIN.) =   0.85    Tc(MIN.) =   20.12 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    2301.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 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.) =   20.12 
   RAINFALL INTENSITY(INCH/HR) =   1.54 
   AREA-AVERAGED Fm(INCH/HR) =  0.58 
   AREA-AVERAGED Fp(INCH/HR) =  0.97 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.60 
   TOTAL STREAM AREA(ACRES) =       8.60 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.71 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.10 TO NODE      4.20 IS CODE =  21 
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 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1000.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1690.00  DOWNSTREAM(FEET) =   1674.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.930 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.843 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        4.00      0.98     0.600    32   14.93 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      4.53 
   TOTAL AREA(ACRES) =      4.00   PEAK FLOW RATE(CFS) =      4.53 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.20 TO NODE      4.30 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1674.00  DOWNSTREAM ELEVATION(FEET) = 1665.00 
   STREET LENGTH(FEET) =   373.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   9.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.67 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.38 
     HALFSTREET FLOOD WIDTH(FEET) =   11.29 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.87 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.49 
   STREET FLOW TRAVEL TIME(MIN.) =   1.61   Tc(MIN.) =   16.54 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.734 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        2.20      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.20      SUBAREA RUNOFF(CFS) =    2.27 
   EFFECTIVE AREA(ACRES) =      6.20    AREA-AVERAGED Fm(INCH/HR) =  0.59 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.60 
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   TOTAL AREA(ACRES) =        6.2        PEAK FLOW RATE(CFS) =       6.41 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =  11.92 
   FLOW VELOCITY(FEET/SEC.) =  3.98   DEPTH*VELOCITY(FT*FT/SEC.) =   1.58 
   LONGEST FLOWPATH FROM NODE      4.10 TO NODE      4.30 =    1373.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.30 TO NODE      4.30 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   16.54 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.734 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                A        1.70      0.98     0.850    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA AREA(ACRES) =    1.70      SUBAREA RUNOFF(CFS) =    1.38 
   EFFECTIVE AREA(ACRES) =      7.90   AREA-AVERAGED Fm(INCH/HR) =  0.64 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        7.9       PEAK FLOW RATE(CFS) =       7.79 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.30 TO NODE      4.30 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   16.54 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.734 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        4.20      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    4.20      SUBAREA RUNOFF(CFS) =    4.34 
   EFFECTIVE AREA(ACRES) =     12.10   AREA-AVERAGED Fm(INCH/HR) =  0.62 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =       12.1       PEAK FLOW RATE(CFS) =      12.13 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.30 TO NODE      4.40 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1660.00  DOWNSTREAM(FEET) =  1646.00 
   FLOW LENGTH(FEET) =   598.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.79 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      12.13 
   PIPE TRAVEL TIME(MIN.) =   1.02    Tc(MIN.) =   17.55 
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   LONGEST FLOWPATH FROM NODE      4.10 TO NODE      4.40 =    1971.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.40 TO NODE      4.40 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.55 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.672 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        3.60      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.60      SUBAREA RUNOFF(CFS) =    3.52 
   EFFECTIVE AREA(ACRES) =     15.70   AREA-AVERAGED Fm(INCH/HR) =  0.61 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =       15.7       PEAK FLOW RATE(CFS) =      14.99 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.40 TO NODE      4.40 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.55 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.672 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        1.90      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.90      SUBAREA RUNOFF(CFS) =    1.86 
   EFFECTIVE AREA(ACRES) =     17.60   AREA-AVERAGED Fm(INCH/HR) =  0.61 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       17.6       PEAK FLOW RATE(CFS) =      16.85 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.40 TO NODE      4.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1646.00  DOWNSTREAM(FEET) =  1645.00 
   FLOW LENGTH(FEET) =    51.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.94 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      16.85 
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =   17.64 
   LONGEST FLOWPATH FROM NODE      4.10 TO NODE      4.00 =    2022.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =   1 
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 ---------------------------------------------------------------------------- 
   >>>>>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.) =   17.64 
   RAINFALL INTENSITY(INCH/HR) =   1.67 
   AREA-AVERAGED Fm(INCH/HR) =  0.61 
   AREA-AVERAGED Fp(INCH/HR) =  0.98 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      17.60 
   TOTAL STREAM AREA(ACRES) =      17.60 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      16.85 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        7.71   20.12    1.541  0.97( 0.58) 0.60       8.6       1.00 
       2       16.85   17.64    1.668  0.98( 0.61) 0.62      17.6       4.10 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       24.51   17.64    1.668  0.98( 0.60) 0.62      25.1       4.10 
       2       22.55   20.12    1.541  0.98( 0.60) 0.62      26.2       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      24.51    Tc(MIN.) =    17.64 
   EFFECTIVE AREA(ACRES) =      25.14   AREA-AVERAGED Fm(INCH/HR) =  0.60 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       26.2 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    2301.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1645.00  DOWNSTREAM(FEET) =  1644.00 
   FLOW LENGTH(FEET) =   186.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  21.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.68 
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      24.51 
   PIPE TRAVEL TIME(MIN.) =   0.46    Tc(MIN.) =   18.10 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    2487.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
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   MAINLINE Tc(MIN.) =   18.10 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.642 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        1.30      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.97 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.30      SUBAREA RUNOFF(CFS) =    1.24 
   EFFECTIVE AREA(ACRES) =     26.44   AREA-AVERAGED Fm(INCH/HR) =  0.60 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       27.5       PEAK FLOW RATE(CFS) =      24.77 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   18.10 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.642 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        2.20      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.20      SUBAREA RUNOFF(CFS) =    2.09 
   EFFECTIVE AREA(ACRES) =     28.64   AREA-AVERAGED Fm(INCH/HR) =  0.60 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.61 
   TOTAL AREA(ACRES) =       29.7       PEAK FLOW RATE(CFS) =      26.87 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   18.10 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.642 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   URBAN GOOD COVER 
   "TURF"                     A        0.50      0.97     1.000    33 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.97 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    0.50      SUBAREA RUNOFF(CFS) =    0.30 
   EFFECTIVE AREA(ACRES) =     29.14   AREA-AVERAGED Fm(INCH/HR) =  0.61 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       30.2       PEAK FLOW RATE(CFS) =      27.17 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       30.2  TC(MIN.) =     18.10 
   EFFECTIVE AREA(ACRES) =     29.14  AREA-AVERAGED Fm(INCH/HR)=  0.61 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap = 0.621 
   PEAK FLOW RATE(CFS)   =      27.17 
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   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       27.17   18.10    1.642  0.97( 0.61) 0.62      29.1       4.10 
       2       24.86   20.59    1.520  0.97( 0.61) 0.62      30.2       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2012 Advanced Engineering Software (aes) 
              Ver. 19.0  Release Date: 06/01/2012  License ID 1584 
 
                            Analysis prepared by: 
 
                          ENCOMPASS ASSOCIATES, INC.                          
                              5699 Cousins Place                              
                          Rancho Cucamonga CA 91737                           
                   909-684-0093 askeers@encompasscivil.com                    
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * TRACT 20473 REDLANDS                                                     * 
 * HYDROLOGY                                                                * 
 * 25-YEAR                                                                  * 
  ************************************************************************** 
 
   FILE NAME: X:\FTP\AES\20473D25.DAT                            
   TIME/DATE OF STUDY: 11:51 09/27/2021 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   25.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   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)) = 0.6000 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   18.0      9.0    0.020/0.020/0.020   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      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
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   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1000.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1695.00  DOWNSTREAM(FEET) =   1674.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.140 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.380 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        1.50      0.98     0.600    32   14.14 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      2.42 
   TOTAL AREA(ACRES) =      1.50   PEAK FLOW RATE(CFS) =      2.42 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1674.00  DOWNSTREAM ELEVATION(FEET) = 1655.00 
   STREET LENGTH(FEET) =   916.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   9.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.00 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.33 
     HALFSTREET FLOOD WIDTH(FEET) =    8.70 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.17 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.05 
   STREET FLOW TRAVEL TIME(MIN.) =   4.82   Tc(MIN.) =   18.96 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  1.996 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        0.90      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.90      SUBAREA RUNOFF(CFS) =    1.14 
   EFFECTIVE AREA(ACRES) =      2.40    AREA-AVERAGED Fm(INCH/HR) =  0.58 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        2.4        PEAK FLOW RATE(CFS) =       3.05 
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   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =   8.75 
   FLOW VELOCITY(FEET/SEC.) =  3.19   DEPTH*VELOCITY(FT*FT/SEC.) =   1.06 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1916.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   18.96 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  1.996 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        6.20      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    6.20      SUBAREA RUNOFF(CFS) =    7.87 
   EFFECTIVE AREA(ACRES) =      8.60   AREA-AVERAGED Fm(INCH/HR) =  0.58 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.6       PEAK FLOW RATE(CFS) =      10.92 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1650.00  DOWNSTREAM(FEET) =  1644.00 
   FLOW LENGTH(FEET) =   385.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.13 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      10.92 
   PIPE TRAVEL TIME(MIN.) =   0.79    Tc(MIN.) =   19.75 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    2301.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 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.) =   19.75 
   RAINFALL INTENSITY(INCH/HR) =   1.95 
   AREA-AVERAGED Fm(INCH/HR) =  0.58 
   AREA-AVERAGED Fp(INCH/HR) =  0.97 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.60 
   TOTAL STREAM AREA(ACRES) =       8.60 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      10.92 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.10 TO NODE      4.20 IS CODE =  21 
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 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1000.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1690.00  DOWNSTREAM(FEET) =   1674.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.930 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.304 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        4.00      0.98     0.600    32   14.93 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      6.19 
   TOTAL AREA(ACRES) =      4.00   PEAK FLOW RATE(CFS) =      6.19 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.20 TO NODE      4.30 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1674.00  DOWNSTREAM ELEVATION(FEET) = 1665.00 
   STREET LENGTH(FEET) =   373.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   9.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.76 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.42 
     HALFSTREET FLOOD WIDTH(FEET) =   12.97 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.15 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.73 
   STREET FLOW TRAVEL TIME(MIN.) =   1.50   Tc(MIN.) =   16.43 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.175 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        2.20      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.20      SUBAREA RUNOFF(CFS) =    3.15 
   EFFECTIVE AREA(ACRES) =      6.20    AREA-AVERAGED Fm(INCH/HR) =  0.59 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.60 
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   TOTAL AREA(ACRES) =        6.2        PEAK FLOW RATE(CFS) =       8.87 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.43   HALFSTREET FLOOD WIDTH(FEET) =  13.75 
   FLOW VELOCITY(FEET/SEC.) =  4.27   DEPTH*VELOCITY(FT*FT/SEC.) =   1.85 
   LONGEST FLOWPATH FROM NODE      4.10 TO NODE      4.30 =    1373.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.30 TO NODE      4.30 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   16.43 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.175 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                A        1.70      0.98     0.850    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA AREA(ACRES) =    1.70      SUBAREA RUNOFF(CFS) =    2.06 
   EFFECTIVE AREA(ACRES) =      7.90   AREA-AVERAGED Fm(INCH/HR) =  0.64 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        7.9       PEAK FLOW RATE(CFS) =      10.93 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.30 TO NODE      4.30 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   16.43 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.175 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        4.20      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    4.20      SUBAREA RUNOFF(CFS) =    6.01 
   EFFECTIVE AREA(ACRES) =     12.10   AREA-AVERAGED Fm(INCH/HR) =  0.62 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =       12.1       PEAK FLOW RATE(CFS) =      16.94 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.30 TO NODE      4.40 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1660.00  DOWNSTREAM(FEET) =  1646.00 
   FLOW LENGTH(FEET) =   598.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.69 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      16.94 
   PIPE TRAVEL TIME(MIN.) =   0.93    Tc(MIN.) =   17.36 
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   LONGEST FLOWPATH FROM NODE      4.10 TO NODE      4.40 =    1971.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.40 TO NODE      4.40 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.36 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.104 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        3.60      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.60      SUBAREA RUNOFF(CFS) =    4.92 
   EFFECTIVE AREA(ACRES) =     15.70   AREA-AVERAGED Fm(INCH/HR) =  0.61 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =       15.7       PEAK FLOW RATE(CFS) =      21.10 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.40 TO NODE      4.40 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.36 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.104 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        1.90      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.90      SUBAREA RUNOFF(CFS) =    2.60 
   EFFECTIVE AREA(ACRES) =     17.60   AREA-AVERAGED Fm(INCH/HR) =  0.61 
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       17.6       PEAK FLOW RATE(CFS) =      23.69 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.40 TO NODE      4.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1646.00  DOWNSTREAM(FEET) =  1645.00 
   FLOW LENGTH(FEET) =    51.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.83 
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      23.69 
   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =   17.44 
   LONGEST FLOWPATH FROM NODE      4.10 TO NODE      4.00 =    2022.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =   1 
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 ---------------------------------------------------------------------------- 
   >>>>>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.) =   17.44 
   RAINFALL INTENSITY(INCH/HR) =   2.10 
   AREA-AVERAGED Fm(INCH/HR) =  0.61 
   AREA-AVERAGED Fp(INCH/HR) =  0.98 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      17.60 
   TOTAL STREAM AREA(ACRES) =      17.60 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      23.69 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       10.92   19.75    1.948  0.97( 0.58) 0.60       8.6       1.00 
       2       23.69   17.44    2.099  0.98( 0.61) 0.62      17.6       4.10 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       34.41   17.44    2.099  0.97( 0.60) 0.62      25.2       4.10 
       2       32.22   19.75    1.948  0.98( 0.60) 0.62      26.2       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      34.41    Tc(MIN.) =    17.44 
   EFFECTIVE AREA(ACRES) =      25.19   AREA-AVERAGED Fm(INCH/HR) =  0.60 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       26.2 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    2301.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1645.00  DOWNSTREAM(FEET) =  1644.00 
   FLOW LENGTH(FEET) =   186.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  24.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.21 
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      34.41 
   PIPE TRAVEL TIME(MIN.) =   0.43    Tc(MIN.) =   17.87 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    2487.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
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   MAINLINE Tc(MIN.) =   17.87 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.068 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        1.30      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.97 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.30      SUBAREA RUNOFF(CFS) =    1.74 
   EFFECTIVE AREA(ACRES) =     26.49   AREA-AVERAGED Fm(INCH/HR) =  0.60 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       27.5       PEAK FLOW RATE(CFS) =      34.99 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.87 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.068 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        2.20      0.98     0.600    32 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.20      SUBAREA RUNOFF(CFS) =    2.94 
   EFFECTIVE AREA(ACRES) =     28.69   AREA-AVERAGED Fm(INCH/HR) =  0.60 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.61 
   TOTAL AREA(ACRES) =       29.7       PEAK FLOW RATE(CFS) =      37.93 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.87 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.068 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   URBAN GOOD COVER 
   "TURF"                     A        0.50      0.97     1.000    33 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.97 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    0.50      SUBAREA RUNOFF(CFS) =    0.49 
   EFFECTIVE AREA(ACRES) =     29.19   AREA-AVERAGED Fm(INCH/HR) =  0.61 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       30.2       PEAK FLOW RATE(CFS) =      38.43 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       30.2  TC(MIN.) =     17.87 
   EFFECTIVE AREA(ACRES) =     29.19  AREA-AVERAGED Fm(INCH/HR)=  0.61 
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap = 0.621 
   PEAK FLOW RATE(CFS)   =      38.43 
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   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       38.43   17.87    2.068  0.97( 0.61) 0.62      29.2       4.10 
       2       35.81   20.19    1.923  0.97( 0.61) 0.62      30.2       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2012 Advanced Engineering Software (aes) 
              Ver. 19.0  Release Date: 06/01/2012  License ID 1584 
 
                            Analysis prepared by: 
 
                          ENCOMPASS ASSOCIATES, INC.                          
                              5699 Cousins Place                              
                          Rancho Cucamonga CA 91737                           
                   909-684-0093 askeers@encompasscivil.com                    
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * TRACT 20473 REDLANDS                                                     * 
 * HYDROLOGY                                                                * 
 * 100-YEAR                                                                 * 
  ************************************************************************** 
 
   FILE NAME: X:\FTP\AES\20473D00.DAT                            
   TIME/DATE OF STUDY: 11:19 09/27/2021 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   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)) = 0.6000 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.3700 
 
   *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   18.0      9.0    0.020/0.020/0.020   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      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
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   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1000.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1695.00  DOWNSTREAM(FEET) =   1674.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.140 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.261 
   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"       A        1.50      0.74     0.600    52   14.14 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.80 
   TOTAL AREA(ACRES) =      1.50   PEAK FLOW RATE(CFS) =      3.80 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1674.00  DOWNSTREAM ELEVATION(FEET) = 1655.00 
   STREET LENGTH(FEET) =   916.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   9.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.75 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.37 
     HALFSTREET FLOOD WIDTH(FEET) =   10.79 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.50 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.31 
   STREET FLOW TRAVEL TIME(MIN.) =   4.36   Tc(MIN.) =   18.50 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.776 
   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"       A        0.90      0.74     0.600    52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.90      SUBAREA RUNOFF(CFS) =    1.89 
   EFFECTIVE AREA(ACRES) =      2.40    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        2.4        PEAK FLOW RATE(CFS) =       5.03 
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   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.38   HALFSTREET FLOOD WIDTH(FEET) =  11.07 
   FLOW VELOCITY(FEET/SEC.) =  3.56   DEPTH*VELOCITY(FT*FT/SEC.) =   1.35 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1916.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   18.50 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.776 
   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"       A        6.20      0.74     0.600    52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    6.20      SUBAREA RUNOFF(CFS) =   13.00 
   EFFECTIVE AREA(ACRES) =      8.60   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.6       PEAK FLOW RATE(CFS) =      18.04 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1650.00  DOWNSTREAM(FEET) =  1644.00 
   FLOW LENGTH(FEET) =   385.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.11 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      18.04 
   PIPE TRAVEL TIME(MIN.) =   0.70    Tc(MIN.) =   19.20 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    2301.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 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.) =   19.20 
   RAINFALL INTENSITY(INCH/HR) =   2.71 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.74 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.60 
   TOTAL STREAM AREA(ACRES) =       8.60 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      18.04 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.10 TO NODE      4.20 IS CODE =  21 
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 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1000.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1690.00  DOWNSTREAM(FEET) =   1674.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.930 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.156 
   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"       A        4.00      0.74     0.600    52   14.93 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      9.76 
   TOTAL AREA(ACRES) =      4.00   PEAK FLOW RATE(CFS) =      9.76 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.20 TO NODE      4.30 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1674.00  DOWNSTREAM ELEVATION(FEET) = 1665.00 
   STREET LENGTH(FEET) =   373.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   9.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      12.29 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.47 
     HALFSTREET FLOOD WIDTH(FEET) =   15.71 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.62 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.18 
   STREET FLOW TRAVEL TIME(MIN.) =   1.35   Tc(MIN.) =   16.28 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.997 
   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"       A        2.20      0.74     0.600    52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.20      SUBAREA RUNOFF(CFS) =    5.05 
   EFFECTIVE AREA(ACRES) =      6.20    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.60 
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   TOTAL AREA(ACRES) =        6.2        PEAK FLOW RATE(CFS) =      14.24 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.49   HALFSTREET FLOOD WIDTH(FEET) =  16.70 
   FLOW VELOCITY(FEET/SEC.) =  4.78   DEPTH*VELOCITY(FT*FT/SEC.) =   2.35 
   LONGEST FLOWPATH FROM NODE      4.10 TO NODE      4.30 =    1373.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.30 TO NODE      4.30 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   16.28 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.997 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                A        1.70      0.74     0.850    52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA AREA(ACRES) =    1.70      SUBAREA RUNOFF(CFS) =    3.62 
   EFFECTIVE AREA(ACRES) =      7.90   AREA-AVERAGED Fm(INCH/HR) =  0.49 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        7.9       PEAK FLOW RATE(CFS) =      17.86 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.30 TO NODE      4.30 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   16.28 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.997 
   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"       A        4.20      0.74     0.600    52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    4.20      SUBAREA RUNOFF(CFS) =    9.65 
   EFFECTIVE AREA(ACRES) =     12.10   AREA-AVERAGED Fm(INCH/HR) =  0.47 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =       12.1       PEAK FLOW RATE(CFS) =      27.51 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.30 TO NODE      4.40 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1660.00  DOWNSTREAM(FEET) =  1646.00 
   FLOW LENGTH(FEET) =   598.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.97 
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      27.51 
   PIPE TRAVEL TIME(MIN.) =   0.83    Tc(MIN.) =   17.11 
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   LONGEST FLOWPATH FROM NODE      4.10 TO NODE      4.40 =    1971.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.40 TO NODE      4.40 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.11 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.909 
   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"       A        3.60      0.74     0.600    52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.60      SUBAREA RUNOFF(CFS) =    7.98 
   EFFECTIVE AREA(ACRES) =     15.70   AREA-AVERAGED Fm(INCH/HR) =  0.47 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =       15.7       PEAK FLOW RATE(CFS) =      34.52 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.40 TO NODE      4.40 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.11 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.909 
   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"       A        1.90      0.74     0.600    52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.90      SUBAREA RUNOFF(CFS) =    4.21 
   EFFECTIVE AREA(ACRES) =     17.60   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       17.6       PEAK FLOW RATE(CFS) =      38.74 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.40 TO NODE      4.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1646.00  DOWNSTREAM(FEET) =  1645.00 
   FLOW LENGTH(FEET) =    51.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  20.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.06 
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      38.74 
   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =   17.18 
   LONGEST FLOWPATH FROM NODE      4.10 TO NODE      4.00 =    2022.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =   1 
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 ---------------------------------------------------------------------------- 
   >>>>>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.) =   17.18 
   RAINFALL INTENSITY(INCH/HR) =   2.90 
   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.74 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      17.60 
   TOTAL STREAM AREA(ACRES) =      17.60 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      38.74 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       18.04   19.20    2.714  0.74( 0.45) 0.60       8.6       1.00 
       2       38.74   17.18    2.901  0.74( 0.46) 0.62      17.6       4.10 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       56.21   17.18    2.901  0.74( 0.46) 0.62      25.3       4.10 
       2       53.80   19.20    2.714  0.74( 0.46) 0.62      26.2       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      56.21    Tc(MIN.) =    17.18 
   EFFECTIVE AREA(ACRES) =      25.29   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       26.2 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    2301.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1645.00  DOWNSTREAM(FEET) =  1644.00 
   FLOW LENGTH(FEET) =   186.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  39.0 INCH PIPE IS  30.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.10 
   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      56.21 
   PIPE TRAVEL TIME(MIN.) =   0.38    Tc(MIN.) =   17.56 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    2487.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
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   MAINLINE Tc(MIN.) =   17.56 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.863 
   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"       A        1.30      0.74     0.600    52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.30      SUBAREA RUNOFF(CFS) =    2.83 
   EFFECTIVE AREA(ACRES) =     26.59   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       27.5       PEAK FLOW RATE(CFS) =      57.59 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.56 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.863 
   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"       A        2.20      0.74     0.600    52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.20      SUBAREA RUNOFF(CFS) =    4.79 
   EFFECTIVE AREA(ACRES) =     28.79   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.61 
   TOTAL AREA(ACRES) =       29.7       PEAK FLOW RATE(CFS) =      62.38 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.56 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.863 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   URBAN GOOD COVER 
   "TURF"                     A        0.50      0.73     1.000    53 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.73 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    0.50      SUBAREA RUNOFF(CFS) =    0.96 
   EFFECTIVE AREA(ACRES) =     29.29   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       30.2       PEAK FLOW RATE(CFS) =      63.34 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       30.2  TC(MIN.) =     17.56 
   EFFECTIVE AREA(ACRES) =     29.29  AREA-AVERAGED Fm(INCH/HR)=  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap = 0.621 
   PEAK FLOW RATE(CFS)   =      63.34 
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   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       63.34   17.56    2.863  0.74( 0.46) 0.62      29.3       4.10 
       2       60.38   19.59    2.682  0.74( 0.46) 0.62      30.2       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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