
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Appendix 1 

Pre-Project Condition Hydrology Node Map 
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BASIN C

PRE-PROJECT CONDITION
HYDROLOGY NODE MAP

SHINOHARA BUSINESS PARK
517 SHINOHARA LANE

CHULA VISTA, CA 91911
PLSA JOB NO. 3690

MAY 2022

& ASSOCIATES

Phone 858.259.8212   |   www.plsaengineering.com
San Diego   |   Solana Beach   |   Orange County

HYDROLOGIC SOIL GROUP

DEPTH TO GROUNDWATER
HYDROLOGIC SOIL TYPE: C & D

DEPTH TO GROUNDWATER > 20 FT

PROJECT CHARACTERISTICS
PARCEL AREA: 9.73 AC

EXISTING DRAINAGE BOUNDARY: 9.71 AC

EXISTING IMPERVIOUS AREA: 0 AC

EXISTING PERVIOUS / LANDSCAPE AREA: 9.71 AC

DESCRIPTION SYMBOL
LEGEND

RIGHT-OF-WAY

BASIN BOUNDARY

FLOWLINE

SUB-BASIN BOUNDARY

SUB-BASIN AREA

HYDROLOGY NODE 10
1.00

A=0.10

Q100 (CFS)

PROPERTY LINE

WEIGHTED RUNOFF COEFFICIENT C=0.55

RUNOFF COEFFICIENT

R/W

P/L

DRAINAGE
BASIN

IMPERVIOUS
AREA (AC) % IMP

WEIGHTED
RUNOFF

COEFFICIENT, C

100-YEAR
EXISTING PEAK

FLOW (CFS)

BASIN A 0.00 0.0% 0.55 7.20

DRAINAGE
AREA (AC)

2.79

SUMMARY OF EXISTING CONDITION 100-YEAR PEAK FLOWS

BASIN B 15.426.13

BASIN C 2.780.79

0.00

0.00

0.0%

0.0%

0.55

0.55

TOTAL 25.409.71 0.00 0.0% 0.55

IN ACCORDANCE WITH SECTION 3 - GENERAL DESIGN CRITERIA OF THE CITY OF
CHULA VISTA SUBDIVISION MANUAL, RUNOFF COEFFICIENTS WERE BASED ON
LAND USE.  AN APPROPRIATE RUNOFF COEFFICIENT WAS SELECTED FROM
SECTION 3-203.3 AND MULTIPLIED BY THE PERCENTAGE OF TOTAL AREA IN THAT
CLASS.  THE SUM OF THE PRODUCTS FOR ALL LAND USES IS THE WEIGHTED
RUNOFF COEFFICIENT.

SEE TABLE 2.1 OF THE "PRELIMINARY DRAINAGE STUDY FOR PROJECT
SHINOHARA" BY PLSA DATED FEBRUARY 2022 FOR PRE-PROJECT CONDITION
WEIGHTED RUNOFF COEFFICEINT "C" CALCULATIONS.



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Appendix 2 

Post-Project Condition Hydrology Node Map  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Appendix 3 

Hydrology Design Summary 
 













 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Appendix 4 

AES Rational Method Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2008 Advanced Engineering Software (aes) 
              Ver. 15.0 Release Date: 04/01/2008  License ID 1452 
 
                            Analysis prepared by: 
 
                       PASCO LARET SUITER & ASSOCIATES                        
                            535 NORTH HIGHWAY 101                             
                                   SUITE A                                    
                            SOLANA BEACH CA 92705                             
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 3690E100.DAT                                       
   TIME/DATE OF STUDY: 12:51 02/24/2022 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   4.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000 
   *USER SPECIFIED: 
   NUMBER OF [TIME,INTENSITY] DATA PAIRS =  9 
    1)   5.000;  6.323 
    2)  10.000;  4.044 
    3)  15.000;  3.113 
    4)  20.000;  2.586 
    5)  25.000;  2.239 
    6)  30.000;  1.991 
    7)  40.000;  1.654 
    8)  50.000;  1.432 
    9)  60.000;  1.273 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .5500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    72.00 
   UPSTREAM ELEVATION(FEET) =    215.50 

100-YEAR PRE-PROJECT CONDITION



   DOWNSTREAM ELEVATION(FEET) =    213.00 
   ELEVATION DIFFERENCE(FEET) =      2.50 
   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.548 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.073 
   SUBAREA RUNOFF(CFS) =      0.13 
   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.13 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    213.00  DOWNSTREAM(FEET) =    149.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   500.00   CHANNEL SLOPE =  0.1280 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  20.000 
   MANNING'S FACTOR = 0.040   MAXIMUM DEPTH(FEET) =   1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.695 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .5500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.76 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.76 
   AVERAGE FLOW DEPTH(FEET) =   0.11   TRAVEL TIME(MIN.) =   3.02 
   Tc(MIN.) =    8.57 
   SUBAREA AREA(ACRES) =     2.75       SUBAREA RUNOFF(CFS) =    7.10 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.550 
   TOTAL AREA(ACRES) =        2.8         PEAK FLOW RATE(CFS) =       7.20 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.16   FLOW VELOCITY(FEET/SEC.) =   3.33 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =     572.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    149.00  DOWNSTREAM(FEET) =    143.67 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   224.00   CHANNEL SLOPE =  0.0238 
   CHANNEL BASE(FEET) =    2.50   "Z" FACTOR =   2.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00 
   CHANNEL FLOW THRU SUBAREA(CFS) =       7.20 
   FLOW VELOCITY(FEET/SEC.) =   6.48   FLOW DEPTH(FEET) =   0.35 
   TRAVEL TIME(MIN.) =   0.58   Tc(MIN.) =    9.15 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     13.00 =     796.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .5500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00 
   UPSTREAM ELEVATION(FEET) =    255.00 
   DOWNSTREAM ELEVATION(FEET) =    231.00 
   ELEVATION DIFFERENCE(FEET) =     24.00 
   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.980 
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.323 



   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.31 
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.31 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    231.00  DOWNSTREAM(FEET) =    149.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1062.00   CHANNEL SLOPE =  0.0772 
   CHANNEL BASE(FEET) =    5.00   "Z" FACTOR =  10.000 
   MANNING'S FACTOR = 0.040   MAXIMUM DEPTH(FEET) =   1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.565 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .5500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.20 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.63 
   AVERAGE FLOW DEPTH(FEET) =   0.29   TRAVEL TIME(MIN.) =   4.88 
   Tc(MIN.) =    8.86 
   SUBAREA AREA(ACRES) =     6.05       SUBAREA RUNOFF(CFS) =   15.19 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.550 
   TOTAL AREA(ACRES) =        6.1         PEAK FLOW RATE(CFS) =      15.42 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.39   FLOW VELOCITY(FEET/SEC.) =   4.38 
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     22.00 =    1137.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     30.00 TO NODE     31.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .5500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00 
   UPSTREAM ELEVATION(FEET) =    234.00 
   DOWNSTREAM ELEVATION(FEET) =    220.00 
   ELEVATION DIFFERENCE(FEET) =     14.00 
   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.980 
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.323 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.28 
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.28 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     31.00 TO NODE     32.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    220.00  DOWNSTREAM(FEET) =    207.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    83.00   CHANNEL SLOPE =  0.1566 
   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =   8.000 
   MANNING'S FACTOR = 0.040   MAXIMUM DEPTH(FEET) =   1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.323 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .5500 



   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.53 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.75 
   AVERAGE FLOW DEPTH(FEET) =   0.04   TRAVEL TIME(MIN.) =   0.79 
   Tc(MIN.) =    4.77 
   SUBAREA AREA(ACRES) =     0.72       SUBAREA RUNOFF(CFS) =    2.50 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.550 
   TOTAL AREA(ACRES) =        0.8         PEAK FLOW RATE(CFS) =       2.78 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.06   FLOW VELOCITY(FEET/SEC.) =   2.34 
   LONGEST FLOWPATH FROM NODE     30.00 TO NODE     32.00 =     158.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.8  TC(MIN.) =      4.77 
   PEAK FLOW RATE(CFS)   =       2.78 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 

   



 ____________________________________________________________________________ 

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

 

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

                          2003,1985,1981 HYDROLOGY MANUAL 

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

              Ver. 23.0 Release Date: 07/01/2016  License ID 1452 

 

                            Analysis prepared by: 

 

                                                                              

                                                                              

                                                                              

                                                                              

 

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

   FILE NAME: 3690P100.DAT                                       

   TIME/DATE OF STUDY: 15:18 05/26/2022 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

   USER SPECIFIED STORM EVENT(YEAR) = 100.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   4.00 

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

   RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000 

   *USER SPECIFIED: 

   NUMBER OF [TIME,INTENSITY] DATA PAIRS =  9 

    1)   5.000;  6.323 

    2)  10.000;  4.044 

    3)  15.000;  3.113 

    4)  20.000;  2.586 

    5)  25.000;  2.239 

    6)  30.000;  1.991 

    7)  40.000;  1.654 

    8)  50.000;  1.432 

    9)  60.000;  1.273 

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

   NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED 

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

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

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

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

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

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

 

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 

     1. Relative Flow-Depth =  0.00 FEET 

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

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

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

 

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

   FLOW PROCESS FROM NODE    100.00 TO NODE    101.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00 

   UPSTREAM ELEVATION(FEET) =    194.20 

mmorgan
Text Box
100-YEAR POST-PROJECT CONDITION



   DOWNSTREAM ELEVATION(FEET) =    193.70 

   ELEVATION DIFFERENCE(FEET) =      0.50 

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.182 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.323 

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

   SUBAREA RUNOFF(CFS) =      0.21 

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.21 

 

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

   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    193.70  DOWNSTREAM(FEET) =    192.50 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   118.00   CHANNEL SLOPE =  0.0102 

   CHANNEL BASE(FEET) =   50.00   "Z" FACTOR =  50.000 

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.072 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.10 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.83 

   AVERAGE FLOW DEPTH(FEET) =   0.03   TRAVEL TIME(MIN.) =   2.37 

   Tc(MIN.) =    5.55 

   SUBAREA AREA(ACRES) =     0.34       SUBAREA RUNOFF(CFS) =    1.75 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.850 

   TOTAL AREA(ACRES) =        0.4         PEAK FLOW RATE(CFS) =       1.96 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.04   FLOW VELOCITY(FEET/SEC.) =   1.07 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     168.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    102.00 TO NODE    103.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   192.50  DOWNSTREAM(FEET) =   191.30 

   FLOW LENGTH(FEET) =    29.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.79 

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

   PIPE-FLOW(CFS) =       1.96 

   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    5.60 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     197.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    103.00 TO NODE    103.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.047 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500 

   SUBAREA AREA(ACRES) =    0.20   SUBAREA RUNOFF(CFS) =    1.03 

   TOTAL AREA(ACRES) =        0.6   TOTAL RUNOFF(CFS) =       2.98 

   TC(MIN.) =    5.60 

 



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

   FLOW PROCESS FROM NODE    103.00 TO NODE    104.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   190.97  DOWNSTREAM(FEET) =   190.35 

   FLOW LENGTH(FEET) =   103.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.61 

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

   PIPE-FLOW(CFS) =       2.98 

   PIPE TRAVEL TIME(MIN.) =   0.37    Tc(MIN.) =    5.98 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     300.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.877 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500 

   SUBAREA AREA(ACRES) =    0.38   SUBAREA RUNOFF(CFS) =    1.90 

   TOTAL AREA(ACRES) =        1.0   TOTAL RUNOFF(CFS) =       4.80 

   TC(MIN.) =    5.98 

 

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

   FLOW PROCESS FROM NODE    104.00 TO NODE    105.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   190.35  DOWNSTREAM(FEET) =   190.05 

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.26 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       4.80 

   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    6.14 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    105.00 =     350.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    105.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.805 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500 

   SUBAREA AREA(ACRES) =    0.20   SUBAREA RUNOFF(CFS) =    0.99 

   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       5.72 

   TC(MIN.) =    6.14 

 

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    106.00 IS CODE =  31 

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

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

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



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

   ELEVATION DATA: UPSTREAM(FEET) =   190.05  DOWNSTREAM(FEET) =   189.72 

   FLOW LENGTH(FEET) =    54.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  12.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.40 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       5.72 

   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =    6.30 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     404.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.729 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500 

   SUBAREA AREA(ACRES) =    0.41   SUBAREA RUNOFF(CFS) =    2.00 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       7.65 

   TC(MIN.) =    6.30 

 

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

   FLOW PROCESS FROM NODE    106.00 TO NODE    107.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   189.72  DOWNSTREAM(FEET) =   189.30 

   FLOW LENGTH(FEET) =    70.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.91 

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

   PIPE-FLOW(CFS) =       7.65 

   PIPE TRAVEL TIME(MIN.) =   0.20    Tc(MIN.) =    6.50 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.00 =     474.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.639 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500 

   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.67 

   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       8.20 

   TC(MIN.) =    6.50 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.639 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .6000 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8036 



   SUBAREA AREA(ACRES) =    0.39   SUBAREA RUNOFF(CFS) =    1.32 

   TOTAL AREA(ACRES) =        2.1   TOTAL RUNOFF(CFS) =       9.52 

   TC(MIN.) =    6.50 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    108.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   188.97  DOWNSTREAM(FEET) =   188.35 

   FLOW LENGTH(FEET) =   102.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  12.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.34 

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

   PIPE-FLOW(CFS) =       9.52 

   PIPE TRAVEL TIME(MIN.) =   0.27    Tc(MIN.) =    6.77 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    108.00 =     576.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    108.00 TO NODE    108.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.517 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8061 

   SUBAREA AREA(ACRES) =    0.12   SUBAREA RUNOFF(CFS) =    0.56 

   TOTAL AREA(ACRES) =        2.2   TOTAL RUNOFF(CFS) =       9.87 

   TC(MIN.) =    6.77 

 

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

   FLOW PROCESS FROM NODE    108.00 TO NODE    109.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   188.02  DOWNSTREAM(FEET) =   187.46 

   FLOW LENGTH(FEET) =    94.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.34 

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

   PIPE-FLOW(CFS) =       9.87 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    7.02 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    109.00 =     670.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    109.00 TO NODE    109.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.404 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8083 

   SUBAREA AREA(ACRES) =    0.12   SUBAREA RUNOFF(CFS) =    0.55 

   TOTAL AREA(ACRES) =        2.3   TOTAL RUNOFF(CFS) =      10.22 

   TC(MIN.) =    7.02 

 

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



   FLOW PROCESS FROM NODE    109.00 TO NODE    110.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   187.13  DOWNSTREAM(FEET) =   186.57 

   FLOW LENGTH(FEET) =    94.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.38 

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

   PIPE-FLOW(CFS) =      10.22 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    7.26 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    110.00 =     764.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    110.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.293 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8102 

   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.49 

   TOTAL AREA(ACRES) =        2.4   TOTAL RUNOFF(CFS) =      10.51 

   TC(MIN.) =    7.26 

 

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   186.24  DOWNSTREAM(FEET) =   185.50 

   FLOW LENGTH(FEET) =   106.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  12.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.83 

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

   PIPE-FLOW(CFS) =      10.51 

   PIPE TRAVEL TIME(MIN.) =   0.26    Tc(MIN.) =    7.52 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    111.00 =     870.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    111.00 TO NODE    111.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.175 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8112 

   SUBAREA AREA(ACRES) =    0.06   SUBAREA RUNOFF(CFS) =    0.26 

   TOTAL AREA(ACRES) =        2.5   TOTAL RUNOFF(CFS) =      10.54 

   TC(MIN.) =    7.52 

 

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

   FLOW PROCESS FROM NODE    111.00 TO NODE    112.00 IS CODE =  31 

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

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

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

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



   ELEVATION DATA: UPSTREAM(FEET) =   185.17  DOWNSTREAM(FEET) =   184.87 

   FLOW LENGTH(FEET) =    49.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.50 

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

   PIPE-FLOW(CFS) =      10.54 

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =    7.64 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    112.00 =     919.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    112.00 TO NODE    112.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.117 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8152 

   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    1.26 

   TOTAL AREA(ACRES) =        2.8   TOTAL RUNOFF(CFS) =      11.68 

   TC(MIN.) =    7.64 

 

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

   FLOW PROCESS FROM NODE    112.00 TO NODE    113.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   184.87  DOWNSTREAM(FEET) =   184.25 

   FLOW LENGTH(FEET) =   104.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.55 

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

   PIPE-FLOW(CFS) =      11.68 

   PIPE TRAVEL TIME(MIN.) =   0.26    Tc(MIN.) =    7.91 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    113.00 =    1023.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    113.00 TO NODE    113.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.997 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8182 

   SUBAREA AREA(ACRES) =    0.27   SUBAREA RUNOFF(CFS) =    1.15 

   TOTAL AREA(ACRES) =        3.1   TOTAL RUNOFF(CFS) =      12.55 

   TC(MIN.) =    7.91 

 

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

   FLOW PROCESS FROM NODE    113.00 TO NODE    114.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   184.25  DOWNSTREAM(FEET) =   183.93 

   FLOW LENGTH(FEET) =    53.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  15.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.66 

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



   PIPE-FLOW(CFS) =      12.55 

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =    8.04 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    114.00 =    1076.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.936 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8257 

   SUBAREA AREA(ACRES) =    0.94   SUBAREA RUNOFF(CFS) =    3.94 

   TOTAL AREA(ACRES) =        4.0   TOTAL RUNOFF(CFS) =      16.34 

   TC(MIN.) =    8.04 

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    115.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   183.93  DOWNSTREAM(FEET) =   183.63 

   FLOW LENGTH(FEET) =    51.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.09 

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

   PIPE-FLOW(CFS) =      16.34 

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    8.16 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    115.00 =    1127.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    115.00 TO NODE    115.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.882 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8297 

   SUBAREA AREA(ACRES) =    0.80   SUBAREA RUNOFF(CFS) =    3.32 

   TOTAL AREA(ACRES) =        4.8   TOTAL RUNOFF(CFS) =      19.48 

   TC(MIN.) =    8.16 

 

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

   FLOW PROCESS FROM NODE    115.00 TO NODE    116.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   183.63  DOWNSTREAM(FEET) =   183.44 

   FLOW LENGTH(FEET) =    31.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  18.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.39 

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

   PIPE-FLOW(CFS) =      19.48 

   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =    8.23 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    116.00 =    1158.00 FEET. 

 

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



   FLOW PROCESS FROM NODE    116.00 TO NODE    116.00 IS CODE =  10 

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

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

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

 

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

   FLOW PROCESS FROM NODE    117.00 TO NODE    118.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00 

   UPSTREAM ELEVATION(FEET) =    194.20 

   DOWNSTREAM ELEVATION(FEET) =    193.70 

   ELEVATION DIFFERENCE(FEET) =      0.50 

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.182 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.323 

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

   SUBAREA RUNOFF(CFS) =      0.21 

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.21 

 

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

   FLOW PROCESS FROM NODE    118.00 TO NODE    119.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    193.70  DOWNSTREAM(FEET) =    192.50 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   118.00   CHANNEL SLOPE =  0.0102 

   CHANNEL BASE(FEET) =   50.00   "Z" FACTOR =  50.000 

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.072 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.10 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.83 

   AVERAGE FLOW DEPTH(FEET) =   0.03   TRAVEL TIME(MIN.) =   2.37 

   Tc(MIN.) =    5.55 

   SUBAREA AREA(ACRES) =     0.34       SUBAREA RUNOFF(CFS) =    1.75 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.850 

   TOTAL AREA(ACRES) =        0.4         PEAK FLOW RATE(CFS) =       1.96 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.04   FLOW VELOCITY(FEET/SEC.) =   1.07 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    119.00 =     168.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    119.00 TO NODE    120.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   192.50  DOWNSTREAM(FEET) =   191.51 

   FLOW LENGTH(FEET) =    29.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.20 

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

   PIPE-FLOW(CFS) =       1.96 

   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =    5.61 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    120.00 =     197.00 FEET. 



 

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    120.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.045 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .6000 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8065 

   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.29 

   TOTAL AREA(ACRES) =        0.5   TOTAL RUNOFF(CFS) =       2.24 

   TC(MIN.) =    5.61 

 

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    121.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   191.18  DOWNSTREAM(FEET) =   190.82 

   FLOW LENGTH(FEET) =    59.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.42 

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

   PIPE-FLOW(CFS) =       2.24 

   PIPE TRAVEL TIME(MIN.) =   0.22    Tc(MIN.) =    5.83 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    121.00 =     256.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    121.00 TO NODE    121.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.944 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8206 

   SUBAREA AREA(ACRES) =    0.22   SUBAREA RUNOFF(CFS) =    1.11 

   TOTAL AREA(ACRES) =        0.7   TOTAL RUNOFF(CFS) =       3.32 

   TC(MIN.) =    5.83 

 

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

   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   190.82  DOWNSTREAM(FEET) =   190.57 

   FLOW LENGTH(FEET) =    42.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.2 INCHES 

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

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       3.32 

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    5.98 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    122.00 =     298.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    122.00 TO NODE    122.00 IS CODE =  81 

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

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



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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.878 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8311 

   SUBAREA AREA(ACRES) =    0.38   SUBAREA RUNOFF(CFS) =    1.90 

   TOTAL AREA(ACRES) =        1.1   TOTAL RUNOFF(CFS) =       5.18 

   TC(MIN.) =    5.98 

 

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

   FLOW PROCESS FROM NODE    122.00 TO NODE    123.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   190.57  DOWNSTREAM(FEET) =   189.94 

   FLOW LENGTH(FEET) =   103.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.35 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       5.18 

   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =    6.30 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    123.00 =     401.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    123.00 TO NODE    123.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.732 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8358 

   SUBAREA AREA(ACRES) =    0.35   SUBAREA RUNOFF(CFS) =    1.71 

   TOTAL AREA(ACRES) =        1.4   TOTAL RUNOFF(CFS) =       6.76 

   TC(MIN.) =    6.30 

 

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

   FLOW PROCESS FROM NODE    123.00 TO NODE    124.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   189.94  DOWNSTREAM(FEET) =   189.73 

   FLOW LENGTH(FEET) =    33.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.91 

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

   PIPE-FLOW(CFS) =       6.76 

   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    6.39 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    124.00 =     434.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    124.00 TO NODE    124.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.690 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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



   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8375 

   SUBAREA AREA(ACRES) =    0.19   SUBAREA RUNOFF(CFS) =    0.92 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       7.62 

   TC(MIN.) =    6.39 

 

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

   FLOW PROCESS FROM NODE    124.00 TO NODE    125.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   189.73  DOWNSTREAM(FEET) =   189.45 

   FLOW LENGTH(FEET) =    47.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.89 

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

   PIPE-FLOW(CFS) =       7.62 

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =    6.52 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    125.00 =     481.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    125.00 TO NODE    125.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.629 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8383 

   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.53 

   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       8.07 

   TC(MIN.) =    6.52 

 

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

   FLOW PROCESS FROM NODE    125.00 TO NODE    126.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   189.12  DOWNSTREAM(FEET) =   188.68 

   FLOW LENGTH(FEET) =    73.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.98 

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

   PIPE-FLOW(CFS) =       8.07 

   PIPE TRAVEL TIME(MIN.) =   0.20    Tc(MIN.) =    6.73 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    126.00 =     554.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    126.00 TO NODE    126.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.536 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8393 

   SUBAREA AREA(ACRES) =    0.16   SUBAREA RUNOFF(CFS) =    0.75 

   TOTAL AREA(ACRES) =        1.9   TOTAL RUNOFF(CFS) =       8.69 

   TC(MIN.) =    6.73 

 



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

   FLOW PROCESS FROM NODE    126.00 TO NODE    127.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   188.68  DOWNSTREAM(FEET) =   188.02 

   FLOW LENGTH(FEET) =   110.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  13.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.02 

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

   PIPE-FLOW(CFS) =       8.69 

   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =    7.03 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    127.00 =     664.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    127.00 TO NODE    127.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.397 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8401 

   SUBAREA AREA(ACRES) =    0.16   SUBAREA RUNOFF(CFS) =    0.73 

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       9.21 

   TC(MIN.) =    7.03 

 

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

   FLOW PROCESS FROM NODE    127.00 TO NODE    128.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   187.69  DOWNSTREAM(FEET) =   187.44 

   FLOW LENGTH(FEET) =    42.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  14.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.02 

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

   PIPE-FLOW(CFS) =       9.21 

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    7.15 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    128.00 =     706.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    128.00 TO NODE    128.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.344 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8410 

   SUBAREA AREA(ACRES) =    0.20   SUBAREA RUNOFF(CFS) =    0.91 

   TOTAL AREA(ACRES) =        2.2   TOTAL RUNOFF(CFS) =      10.02 

   TC(MIN.) =    7.15 

 

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

   FLOW PROCESS FROM NODE    128.00 TO NODE    129.00 IS CODE =  31 

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

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

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



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

   ELEVATION DATA: UPSTREAM(FEET) =   187.44  DOWNSTREAM(FEET) =   186.51 

   FLOW LENGTH(FEET) =   155.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.38 

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

   PIPE-FLOW(CFS) =      10.02 

   PIPE TRAVEL TIME(MIN.) =   0.41    Tc(MIN.) =    7.55 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    129.00 =     861.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    129.00 TO NODE    129.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.160 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8423 

   SUBAREA AREA(ACRES) =    0.37   SUBAREA RUNOFF(CFS) =    1.62 

   TOTAL AREA(ACRES) =        2.6   TOTAL RUNOFF(CFS) =      11.30 

   TC(MIN.) =    7.55 

 

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

   FLOW PROCESS FROM NODE    129.00 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) =   186.51  DOWNSTREAM(FEET) =   186.10 

   FLOW LENGTH(FEET) =    67.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.58 

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

   PIPE-FLOW(CFS) =      11.30 

   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =    7.72 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    130.00 =     928.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    131.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   185.77  DOWNSTREAM(FEET) =   185.12 

   FLOW LENGTH(FEET) =   108.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.54 

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

   PIPE-FLOW(CFS) =      11.30 

   PIPE TRAVEL TIME(MIN.) =   0.28    Tc(MIN.) =    8.00 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    131.00 =    1036.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    131.00 TO NODE    131.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.957 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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



   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8442 

   SUBAREA AREA(ACRES) =    0.84   SUBAREA RUNOFF(CFS) =    3.54 

   TOTAL AREA(ACRES) =        3.4   TOTAL RUNOFF(CFS) =      14.40 

   TC(MIN.) =    8.00 

 

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

   FLOW PROCESS FROM NODE    131.00 TO NODE    116.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   185.12  DOWNSTREAM(FEET) =   184.49 

   FLOW LENGTH(FEET) =   105.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.98 

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

   PIPE-FLOW(CFS) =      14.40 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    8.25 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    116.00 =    1141.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    116.00 TO NODE    116.00 IS CODE =  11 

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

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

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

 

   ** MAIN STREAM CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       14.40     8.25       4.843        3.44 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    116.00 =    1141.00 FEET. 

 

   ** MEMORY BANK #  1 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       19.48     8.23       4.850        4.81 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    116.00 =    1158.00 FEET. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      33.85       8.23        4.850 

       2      33.85       8.25        4.843 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      33.85   Tc(MIN.) =    8.23 

   TOTAL AREA(ACRES) =        8.2 

 

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

   FLOW PROCESS FROM NODE    116.00 TO NODE    132.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   183.11  DOWNSTREAM(FEET) =   182.75 

   FLOW LENGTH(FEET) =    19.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  18.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.98 

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

   PIPE-FLOW(CFS) =      33.85 

   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    8.26 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    132.00 =    1177.00 FEET. 

 



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

   FLOW PROCESS FROM NODE    133.00 TO NODE    134.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   182.75  DOWNSTREAM(FEET) =   179.95 

   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  13.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  24.45 

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

   PIPE-FLOW(CFS) =      33.85 

   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    8.28 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    134.00 =    1205.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    134.00 TO NODE    135.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   179.62  DOWNSTREAM(FEET) =   178.40 

   FLOW LENGTH(FEET) =   203.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  30.0 INCH PIPE IS  22.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.47 

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

   PIPE-FLOW(CFS) =      33.85 

   PIPE TRAVEL TIME(MIN.) =   0.40    Tc(MIN.) =    8.67 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    135.00 =    1408.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    135.00 TO NODE    136.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   143.03  DOWNSTREAM(FEET) =   141.53 

   FLOW LENGTH(FEET) =    75.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  18.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.91 

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      33.85 

   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =    8.78 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    136.00 =    1483.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    136.00 TO NODE    136.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.600 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .6000 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8288 

   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.69 

   TOTAL AREA(ACRES) =        8.5   TOTAL RUNOFF(CFS) =      33.85 

   TC(MIN.) =    8.78 

   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 

 

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

   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21 

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



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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =    196.50 

   DOWNSTREAM ELEVATION(FEET) =    192.61 

   ELEVATION DIFFERENCE(FEET) =      3.89 

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.861 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.323 

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

   SUBAREA RUNOFF(CFS) =      0.86 

   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      0.86 

 

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

   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  61 

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

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

   >>>>>(STANDARD CURB SECTION USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  192.61  DOWNSTREAM ELEVATION(FEET) =  149.11 

   STREET LENGTH(FEET) =   718.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 36.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.015 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.015 

   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) =       3.35 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.27 

     HALFSTREET FLOOD WIDTH(FEET) =    9.16 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.45 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.21 

   STREET FLOW TRAVEL TIME(MIN.) =   2.69   Tc(MIN.) =    5.55 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.071 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .7900 

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

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.798 

   SUBAREA AREA(ACRES) =    1.03      SUBAREA RUNOFF(CFS) =    4.94 

   TOTAL AREA(ACRES) =        1.2        PEAK FLOW RATE(CFS) =       5.77 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.31   HALFSTREET FLOOD WIDTH(FEET) =  11.64 

   FLOW VELOCITY(FEET/SEC.) =  5.06   DEPTH*VELOCITY(FT*FT/SEC.) =   1.56 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =     818.00 FEET. 

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

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        1.2  TC(MIN.) =      5.55 

   PEAK FLOW RATE(CFS)   =       5.77 

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

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

   END OF RATIONAL METHOD ANALYSIS 
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 ---------------------------------------------------------------------------- 

   FILE NAME: 3690D100.DAT                                       

   TIME/DATE OF STUDY: 15:18 05/26/2022 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

   USER SPECIFIED STORM EVENT(YEAR) = 100.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   4.00 

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

   RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000 

   *USER SPECIFIED: 

   NUMBER OF [TIME,INTENSITY] DATA PAIRS =  9 

    1)   5.000;  6.323 

    2)  10.000;  4.044 

    3)  15.000;  3.113 

    4)  20.000;  2.586 

    5)  25.000;  2.239 

    6)  30.000;  1.991 

    7)  40.000;  1.654 

    8)  50.000;  1.432 

    9)  60.000;  1.273 

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

   NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED 

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

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

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

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

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

   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 

 

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 

     1. Relative Flow-Depth =  0.00 FEET 

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

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

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

 

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

   FLOW PROCESS FROM NODE    100.00 TO NODE    101.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00 

   UPSTREAM ELEVATION(FEET) =    194.20 

mmorgan
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   DOWNSTREAM ELEVATION(FEET) =    193.70 

   ELEVATION DIFFERENCE(FEET) =      0.50 

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.182 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.323 

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

   SUBAREA RUNOFF(CFS) =      0.21 

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.21 

 

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

   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    193.70  DOWNSTREAM(FEET) =    192.50 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   118.00   CHANNEL SLOPE =  0.0102 

   CHANNEL BASE(FEET) =   50.00   "Z" FACTOR =  50.000 

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.072 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.10 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.83 

   AVERAGE FLOW DEPTH(FEET) =   0.03   TRAVEL TIME(MIN.) =   2.37 

   Tc(MIN.) =    5.55 

   SUBAREA AREA(ACRES) =     0.34       SUBAREA RUNOFF(CFS) =    1.75 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.850 

   TOTAL AREA(ACRES) =        0.4         PEAK FLOW RATE(CFS) =       1.96 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.04   FLOW VELOCITY(FEET/SEC.) =   1.07 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     168.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    102.00 TO NODE    103.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   192.50  DOWNSTREAM(FEET) =   191.30 

   FLOW LENGTH(FEET) =    29.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.79 

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

   PIPE-FLOW(CFS) =       1.96 

   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    5.60 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     197.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    103.00 TO NODE    103.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.047 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500 

   SUBAREA AREA(ACRES) =    0.20   SUBAREA RUNOFF(CFS) =    1.03 

   TOTAL AREA(ACRES) =        0.6   TOTAL RUNOFF(CFS) =       2.98 

   TC(MIN.) =    5.60 

 



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

   FLOW PROCESS FROM NODE    103.00 TO NODE    104.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   190.97  DOWNSTREAM(FEET) =   190.35 

   FLOW LENGTH(FEET) =   103.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.61 

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

   PIPE-FLOW(CFS) =       2.98 

   PIPE TRAVEL TIME(MIN.) =   0.37    Tc(MIN.) =    5.98 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     300.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.877 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500 

   SUBAREA AREA(ACRES) =    0.38   SUBAREA RUNOFF(CFS) =    1.90 

   TOTAL AREA(ACRES) =        1.0   TOTAL RUNOFF(CFS) =       4.80 

   TC(MIN.) =    5.98 

 

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

   FLOW PROCESS FROM NODE    104.00 TO NODE    105.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   190.35  DOWNSTREAM(FEET) =   190.05 

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.26 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       4.80 

   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    6.14 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    105.00 =     350.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    105.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.805 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500 

   SUBAREA AREA(ACRES) =    0.20   SUBAREA RUNOFF(CFS) =    0.99 

   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       5.72 

   TC(MIN.) =    6.14 

 

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    106.00 IS CODE =  31 

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

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

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



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

   ELEVATION DATA: UPSTREAM(FEET) =   190.05  DOWNSTREAM(FEET) =   189.72 

   FLOW LENGTH(FEET) =    54.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  12.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.40 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       5.72 

   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =    6.30 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     404.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.729 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500 

   SUBAREA AREA(ACRES) =    0.41   SUBAREA RUNOFF(CFS) =    2.00 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       7.65 

   TC(MIN.) =    6.30 

 

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

   FLOW PROCESS FROM NODE    106.00 TO NODE    107.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   189.72  DOWNSTREAM(FEET) =   189.30 

   FLOW LENGTH(FEET) =    70.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.91 

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

   PIPE-FLOW(CFS) =       7.65 

   PIPE TRAVEL TIME(MIN.) =   0.20    Tc(MIN.) =    6.50 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.00 =     474.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.639 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8500 

   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.67 

   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       8.20 

   TC(MIN.) =    6.50 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.639 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .6000 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8036 



   SUBAREA AREA(ACRES) =    0.39   SUBAREA RUNOFF(CFS) =    1.32 

   TOTAL AREA(ACRES) =        2.1   TOTAL RUNOFF(CFS) =       9.52 

   TC(MIN.) =    6.50 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    108.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   188.97  DOWNSTREAM(FEET) =   188.35 

   FLOW LENGTH(FEET) =   102.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  12.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.34 

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

   PIPE-FLOW(CFS) =       9.52 

   PIPE TRAVEL TIME(MIN.) =   0.27    Tc(MIN.) =    6.77 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    108.00 =     576.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    108.00 TO NODE    108.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.517 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8061 

   SUBAREA AREA(ACRES) =    0.12   SUBAREA RUNOFF(CFS) =    0.56 

   TOTAL AREA(ACRES) =        2.2   TOTAL RUNOFF(CFS) =       9.87 

   TC(MIN.) =    6.77 

 

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

   FLOW PROCESS FROM NODE    108.00 TO NODE    109.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   188.02  DOWNSTREAM(FEET) =   187.46 

   FLOW LENGTH(FEET) =    94.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.34 

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

   PIPE-FLOW(CFS) =       9.87 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    7.02 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    109.00 =     670.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    109.00 TO NODE    109.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.404 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8083 

   SUBAREA AREA(ACRES) =    0.12   SUBAREA RUNOFF(CFS) =    0.55 

   TOTAL AREA(ACRES) =        2.3   TOTAL RUNOFF(CFS) =      10.22 

   TC(MIN.) =    7.02 

 

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



   FLOW PROCESS FROM NODE    109.00 TO NODE    110.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   187.13  DOWNSTREAM(FEET) =   186.57 

   FLOW LENGTH(FEET) =    94.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.38 

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

   PIPE-FLOW(CFS) =      10.22 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    7.26 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    110.00 =     764.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    110.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.293 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8102 

   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.49 

   TOTAL AREA(ACRES) =        2.4   TOTAL RUNOFF(CFS) =      10.51 

   TC(MIN.) =    7.26 

 

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   186.24  DOWNSTREAM(FEET) =   185.50 

   FLOW LENGTH(FEET) =   106.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  12.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.83 

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

   PIPE-FLOW(CFS) =      10.51 

   PIPE TRAVEL TIME(MIN.) =   0.26    Tc(MIN.) =    7.52 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    111.00 =     870.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    111.00 TO NODE    111.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.175 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8112 

   SUBAREA AREA(ACRES) =    0.06   SUBAREA RUNOFF(CFS) =    0.26 

   TOTAL AREA(ACRES) =        2.5   TOTAL RUNOFF(CFS) =      10.54 

   TC(MIN.) =    7.52 

 

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

   FLOW PROCESS FROM NODE    111.00 TO NODE    112.00 IS CODE =  31 

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

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

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

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



   ELEVATION DATA: UPSTREAM(FEET) =   185.17  DOWNSTREAM(FEET) =   184.87 

   FLOW LENGTH(FEET) =    49.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.50 

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

   PIPE-FLOW(CFS) =      10.54 

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =    7.64 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    112.00 =     919.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    112.00 TO NODE    112.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.117 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8152 

   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    1.26 

   TOTAL AREA(ACRES) =        2.8   TOTAL RUNOFF(CFS) =      11.68 

   TC(MIN.) =    7.64 

 

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

   FLOW PROCESS FROM NODE    112.00 TO NODE    113.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   184.87  DOWNSTREAM(FEET) =   184.25 

   FLOW LENGTH(FEET) =   104.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.55 

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

   PIPE-FLOW(CFS) =      11.68 

   PIPE TRAVEL TIME(MIN.) =   0.26    Tc(MIN.) =    7.91 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    113.00 =    1023.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    113.00 TO NODE    113.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.997 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8182 

   SUBAREA AREA(ACRES) =    0.27   SUBAREA RUNOFF(CFS) =    1.15 

   TOTAL AREA(ACRES) =        3.1   TOTAL RUNOFF(CFS) =      12.55 

   TC(MIN.) =    7.91 

 

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

   FLOW PROCESS FROM NODE    113.00 TO NODE    114.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   184.25  DOWNSTREAM(FEET) =   183.93 

   FLOW LENGTH(FEET) =    53.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  15.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.66 

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



   PIPE-FLOW(CFS) =      12.55 

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =    8.04 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    114.00 =    1076.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.936 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8257 

   SUBAREA AREA(ACRES) =    0.94   SUBAREA RUNOFF(CFS) =    3.94 

   TOTAL AREA(ACRES) =        4.0   TOTAL RUNOFF(CFS) =      16.34 

   TC(MIN.) =    8.04 

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    115.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   183.93  DOWNSTREAM(FEET) =   183.63 

   FLOW LENGTH(FEET) =    51.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.09 

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

   PIPE-FLOW(CFS) =      16.34 

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    8.16 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    115.00 =    1127.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    115.00 TO NODE    115.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.882 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8297 

   SUBAREA AREA(ACRES) =    0.80   SUBAREA RUNOFF(CFS) =    3.32 

   TOTAL AREA(ACRES) =        4.8   TOTAL RUNOFF(CFS) =      19.48 

   TC(MIN.) =    8.16 

 

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

   FLOW PROCESS FROM NODE    115.00 TO NODE    116.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   183.63  DOWNSTREAM(FEET) =   183.44 

   FLOW LENGTH(FEET) =    31.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  18.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.39 

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

   PIPE-FLOW(CFS) =      19.48 

   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =    8.23 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    116.00 =    1158.00 FEET. 

 

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



   FLOW PROCESS FROM NODE    116.00 TO NODE    116.00 IS CODE =  10 

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

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

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

 

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

   FLOW PROCESS FROM NODE    117.00 TO NODE    118.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00 

   UPSTREAM ELEVATION(FEET) =    194.20 

   DOWNSTREAM ELEVATION(FEET) =    193.70 

   ELEVATION DIFFERENCE(FEET) =      0.50 

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.182 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.323 

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

   SUBAREA RUNOFF(CFS) =      0.21 

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.21 

 

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

   FLOW PROCESS FROM NODE    118.00 TO NODE    119.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    193.70  DOWNSTREAM(FEET) =    192.50 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   118.00   CHANNEL SLOPE =  0.0102 

   CHANNEL BASE(FEET) =   50.00   "Z" FACTOR =  50.000 

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.072 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.10 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.83 

   AVERAGE FLOW DEPTH(FEET) =   0.03   TRAVEL TIME(MIN.) =   2.37 

   Tc(MIN.) =    5.55 

   SUBAREA AREA(ACRES) =     0.34       SUBAREA RUNOFF(CFS) =    1.75 

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.850 

   TOTAL AREA(ACRES) =        0.4         PEAK FLOW RATE(CFS) =       1.96 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.04   FLOW VELOCITY(FEET/SEC.) =   1.07 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    119.00 =     168.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    119.00 TO NODE    120.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   192.50  DOWNSTREAM(FEET) =   191.51 

   FLOW LENGTH(FEET) =    29.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.20 

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

   PIPE-FLOW(CFS) =       1.96 

   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =    5.61 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    120.00 =     197.00 FEET. 



 

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    120.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.045 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .6000 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8065 

   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.29 

   TOTAL AREA(ACRES) =        0.5   TOTAL RUNOFF(CFS) =       2.24 

   TC(MIN.) =    5.61 

 

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    121.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   191.18  DOWNSTREAM(FEET) =   190.82 

   FLOW LENGTH(FEET) =    59.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.42 

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

   PIPE-FLOW(CFS) =       2.24 

   PIPE TRAVEL TIME(MIN.) =   0.22    Tc(MIN.) =    5.83 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    121.00 =     256.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    121.00 TO NODE    121.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.944 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8206 

   SUBAREA AREA(ACRES) =    0.22   SUBAREA RUNOFF(CFS) =    1.11 

   TOTAL AREA(ACRES) =        0.7   TOTAL RUNOFF(CFS) =       3.32 

   TC(MIN.) =    5.83 

 

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

   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   190.82  DOWNSTREAM(FEET) =   190.57 

   FLOW LENGTH(FEET) =    42.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.2 INCHES 

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

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       3.32 

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    5.98 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    122.00 =     298.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    122.00 TO NODE    122.00 IS CODE =  81 

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

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



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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.878 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8311 

   SUBAREA AREA(ACRES) =    0.38   SUBAREA RUNOFF(CFS) =    1.90 

   TOTAL AREA(ACRES) =        1.1   TOTAL RUNOFF(CFS) =       5.18 

   TC(MIN.) =    5.98 

 

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

   FLOW PROCESS FROM NODE    122.00 TO NODE    123.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   190.57  DOWNSTREAM(FEET) =   189.94 

   FLOW LENGTH(FEET) =   103.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.35 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       5.18 

   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =    6.30 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    123.00 =     401.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    123.00 TO NODE    123.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.732 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8358 

   SUBAREA AREA(ACRES) =    0.35   SUBAREA RUNOFF(CFS) =    1.71 

   TOTAL AREA(ACRES) =        1.4   TOTAL RUNOFF(CFS) =       6.76 

   TC(MIN.) =    6.30 

 

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

   FLOW PROCESS FROM NODE    123.00 TO NODE    124.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   189.94  DOWNSTREAM(FEET) =   189.73 

   FLOW LENGTH(FEET) =    33.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.91 

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

   PIPE-FLOW(CFS) =       6.76 

   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    6.39 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    124.00 =     434.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    124.00 TO NODE    124.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.690 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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



   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8375 

   SUBAREA AREA(ACRES) =    0.19   SUBAREA RUNOFF(CFS) =    0.92 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       7.62 

   TC(MIN.) =    6.39 

 

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

   FLOW PROCESS FROM NODE    124.00 TO NODE    125.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   189.73  DOWNSTREAM(FEET) =   189.45 

   FLOW LENGTH(FEET) =    47.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.89 

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

   PIPE-FLOW(CFS) =       7.62 

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =    6.52 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    125.00 =     481.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    125.00 TO NODE    125.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.629 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8383 

   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.53 

   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       8.07 

   TC(MIN.) =    6.52 

 

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

   FLOW PROCESS FROM NODE    125.00 TO NODE    126.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   189.12  DOWNSTREAM(FEET) =   188.68 

   FLOW LENGTH(FEET) =    73.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.98 

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

   PIPE-FLOW(CFS) =       8.07 

   PIPE TRAVEL TIME(MIN.) =   0.20    Tc(MIN.) =    6.73 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    126.00 =     554.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    126.00 TO NODE    126.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.536 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8393 

   SUBAREA AREA(ACRES) =    0.16   SUBAREA RUNOFF(CFS) =    0.75 

   TOTAL AREA(ACRES) =        1.9   TOTAL RUNOFF(CFS) =       8.69 

   TC(MIN.) =    6.73 

 



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

   FLOW PROCESS FROM NODE    126.00 TO NODE    127.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   188.68  DOWNSTREAM(FEET) =   188.02 

   FLOW LENGTH(FEET) =   110.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  13.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.02 

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

   PIPE-FLOW(CFS) =       8.69 

   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =    7.03 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    127.00 =     664.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    127.00 TO NODE    127.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.397 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8401 

   SUBAREA AREA(ACRES) =    0.16   SUBAREA RUNOFF(CFS) =    0.73 

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       9.21 

   TC(MIN.) =    7.03 

 

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

   FLOW PROCESS FROM NODE    127.00 TO NODE    128.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   187.69  DOWNSTREAM(FEET) =   187.44 

   FLOW LENGTH(FEET) =    42.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  14.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.02 

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

   PIPE-FLOW(CFS) =       9.21 

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    7.15 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    128.00 =     706.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    128.00 TO NODE    128.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.344 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8410 

   SUBAREA AREA(ACRES) =    0.20   SUBAREA RUNOFF(CFS) =    0.91 

   TOTAL AREA(ACRES) =        2.2   TOTAL RUNOFF(CFS) =      10.02 

   TC(MIN.) =    7.15 

 

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

   FLOW PROCESS FROM NODE    128.00 TO NODE    129.00 IS CODE =  31 

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

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

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



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

   ELEVATION DATA: UPSTREAM(FEET) =   187.44  DOWNSTREAM(FEET) =   186.51 

   FLOW LENGTH(FEET) =   155.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.38 

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

   PIPE-FLOW(CFS) =      10.02 

   PIPE TRAVEL TIME(MIN.) =   0.41    Tc(MIN.) =    7.55 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    129.00 =     861.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    129.00 TO NODE    129.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.160 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8423 

   SUBAREA AREA(ACRES) =    0.37   SUBAREA RUNOFF(CFS) =    1.62 

   TOTAL AREA(ACRES) =        2.6   TOTAL RUNOFF(CFS) =      11.30 

   TC(MIN.) =    7.55 

 

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

   FLOW PROCESS FROM NODE    129.00 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) =   186.51  DOWNSTREAM(FEET) =   186.10 

   FLOW LENGTH(FEET) =    67.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.58 

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

   PIPE-FLOW(CFS) =      11.30 

   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =    7.72 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    130.00 =     928.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    131.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   185.77  DOWNSTREAM(FEET) =   185.12 

   FLOW LENGTH(FEET) =   108.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.54 

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

   PIPE-FLOW(CFS) =      11.30 

   PIPE TRAVEL TIME(MIN.) =   0.28    Tc(MIN.) =    8.00 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    131.00 =    1036.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    131.00 TO NODE    131.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.957 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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



   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8442 

   SUBAREA AREA(ACRES) =    0.84   SUBAREA RUNOFF(CFS) =    3.54 

   TOTAL AREA(ACRES) =        3.4   TOTAL RUNOFF(CFS) =      14.40 

   TC(MIN.) =    8.00 

 

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

   FLOW PROCESS FROM NODE    131.00 TO NODE    116.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   185.12  DOWNSTREAM(FEET) =   184.49 

   FLOW LENGTH(FEET) =   105.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.98 

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

   PIPE-FLOW(CFS) =      14.40 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    8.25 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    116.00 =    1141.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    116.00 TO NODE    116.00 IS CODE =  11 

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

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

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

 

   ** MAIN STREAM CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       14.40     8.25       4.843        3.44 

   LONGEST FLOWPATH FROM NODE    117.00 TO NODE    116.00 =    1141.00 FEET. 

 

   ** MEMORY BANK #  1 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       19.48     8.23       4.850        4.81 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    116.00 =    1158.00 FEET. 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      33.85       8.23        4.850 

       2      33.85       8.25        4.843 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      33.85   Tc(MIN.) =    8.23 

   TOTAL AREA(ACRES) =        8.2 

 

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

   FLOW PROCESS FROM NODE    116.00 TO NODE    132.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   183.11  DOWNSTREAM(FEET) =   182.75 

   FLOW LENGTH(FEET) =    19.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  18.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.98 

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

   PIPE-FLOW(CFS) =      33.85 

   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    8.26 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    132.00 =    1177.00 FEET. 

 



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

   FLOW PROCESS FROM NODE    133.00 TO NODE    133.00 IS CODE =   7 

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

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

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

   USER-SPECIFIED VALUES ARE AS FOLLOWS: 

   TC(MIN) =  19.00   RAIN INTENSITY(INCH/HOUR) =  2.69 

   TOTAL AREA(ACRES) =     8.27   TOTAL RUNOFF(CFS) =      6.99 

 

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

   FLOW PROCESS FROM NODE    133.00 TO NODE    134.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   182.75  DOWNSTREAM(FEET) =   179.95 

   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.82 

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

   PIPE-FLOW(CFS) =       6.99 

   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =   19.03 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    134.00 =    1205.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    134.00 TO NODE    135.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   179.62  DOWNSTREAM(FEET) =   178.40 

   FLOW LENGTH(FEET) =   203.00   MANNING'S N =  0.011 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.82 

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

   PIPE-FLOW(CFS) =       6.99 

   PIPE TRAVEL TIME(MIN.) =   0.58    Tc(MIN.) =   19.61 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    135.00 =    1408.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    135.00 TO NODE    136.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   143.03  DOWNSTREAM(FEET) =   141.53 

   FLOW LENGTH(FEET) =    75.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.03 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       6.99 

   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =   19.77 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    136.00 =    1483.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    136.00 TO NODE    136.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.611 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .6000 

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



   AREA-AVERAGE RUNOFF COEFFICIENT = 0.3224 

   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.39 

   TOTAL AREA(ACRES) =        8.5   TOTAL RUNOFF(CFS) =       7.17 

   TC(MIN.) =   19.77 

 

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

   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21 

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

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

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

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .8500 

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =    196.50 

   DOWNSTREAM ELEVATION(FEET) =    192.61 

   ELEVATION DIFFERENCE(FEET) =      3.89 

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.861 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.323 

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

   SUBAREA RUNOFF(CFS) =      0.86 

   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      0.86 

 

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

   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  61 

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

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

   >>>>>(STANDARD CURB SECTION USED)<<<<< 

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

   UPSTREAM ELEVATION(FEET) =  192.61  DOWNSTREAM ELEVATION(FEET) =  149.11 

   STREET LENGTH(FEET) =   718.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 36.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.015 

 

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.015 

   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) =       3.35 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.27 

     HALFSTREET FLOOD WIDTH(FEET) =    9.16 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.45 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.21 

   STREET FLOW TRAVEL TIME(MIN.) =   2.69   Tc(MIN.) =    5.55 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.071 

   *USER SPECIFIED(SUBAREA): 

   USER-SPECIFIED RUNOFF COEFFICIENT = .7900 

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

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.798 

   SUBAREA AREA(ACRES) =    1.03      SUBAREA RUNOFF(CFS) =    4.94 

   TOTAL AREA(ACRES) =        1.2        PEAK FLOW RATE(CFS) =       5.77 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.31   HALFSTREET FLOOD WIDTH(FEET) =  11.64 

   FLOW VELOCITY(FEET/SEC.) =  5.06   DEPTH*VELOCITY(FT*FT/SEC.) =   1.56 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =     818.00 FEET. 

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

   END OF STUDY SUMMARY: 



   TOTAL AREA(ACRES)     =        1.2  TC(MIN.) =      5.55 

   PEAK FLOW RATE(CFS)   =       5.77 

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

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

   END OF RATIONAL METHOD ANALYSIS 
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RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   5/20/2022 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  10  MIN.
6 HOUR RAINFALL  2.4  INCHES
BASIN AREA  8.27  ACRES
RUNOFF COEFFICIENT  0.85 
PEAK DISCHARGE  33.45  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  10  DISCHARGE (CFS) =  1 
TIME (MIN) =  20  DISCHARGE (CFS) =  1 
TIME (MIN) =  30  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  40  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  50  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  60  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  70  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  80  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  90  DISCHARGE (CFS) =  1.3 
TIME (MIN) =  100  DISCHARGE (CFS) =  1.4 
TIME (MIN) =  110  DISCHARGE (CFS) =  1.4 
TIME (MIN) =  120  DISCHARGE (CFS) =  1.5 
TIME (MIN) =  130  DISCHARGE (CFS) =  1.6 
TIME (MIN) =  140  DISCHARGE (CFS) =  1.7 
TIME (MIN) =  150  DISCHARGE (CFS) =  1.8 
TIME (MIN) =  160  DISCHARGE (CFS) =  1.9 
TIME (MIN) =  170  DISCHARGE (CFS) =  2.1 
TIME (MIN) =  180  DISCHARGE (CFS) =  2.2 
TIME (MIN) =  190  DISCHARGE (CFS) =  2.5 
TIME (MIN) =  200  DISCHARGE (CFS) =  2.8 
TIME (MIN) =  210  DISCHARGE (CFS) =  3.4 
TIME (MIN) =  220  DISCHARGE (CFS) =  3.8 
TIME (MIN) =  230  DISCHARGE (CFS) =  5.6 
TIME (MIN) =  240  DISCHARGE (CFS) =  2.9 
TIME (MIN) =  250  DISCHARGE (CFS) =  33.45 
TIME (MIN) =  260  DISCHARGE (CFS) =  4.5 
TIME (MIN) =  270  DISCHARGE (CFS) =  3 
TIME (MIN) =  280  DISCHARGE (CFS) =  2.4 
TIME (MIN) =  290  DISCHARGE (CFS) =  2 
TIME (MIN) =  300  DISCHARGE (CFS) =  1.7 
TIME (MIN) =  310  DISCHARGE (CFS) =  1.5 
TIME (MIN) =  320  DISCHARGE (CFS) =  1.4 
TIME (MIN) =  330  DISCHARGE (CFS) =  1.3 
TIME (MIN) =  340  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  350  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  360  DISCHARGE (CFS) =  1 
TIME (MIN) =  370  DISCHARGE (CFS) =  0 



Outlet Structure for Discharge of BMP-1

Discharge vs. Elevation Table

Low-flow orifice Slot orifice Emergency Overflow

No.: 1 No.: 1 Invert: 5.5 ft

Invert: 0 ft Invert: 2.00 ft L: 15 ft

Dia: 4 in Length: 2.75 ft Cw: 3.1

Dia: 0.33 ft Height 0.25 ft Tank Dimensions

A: 0.087 sq.ft. A: 0.69 sq.ft Area: 5,971 sq.ft.

Co: 0.6 Co: 0.6 Height: 6 ft

Total Vol: 35,824 cu.ft.

*Note: h = head above the invert of the lowest surface discharge opening.

Elev h* Volume Qorifice-low Qslot-mid Qemerg Qtotal

(ft) (ft) (ac-ft) (cfs) (cfs) (cfs) (cfs)

182.75 0.00 0.0000 0.0000 0.000 0.000 0.0000

183.00 0.25 0.0343 0.1292 0.000 0.000 0.1292

183.25 0.50 0.0685 0.2712 0.000 0.000 0.2712

183.50 0.75 0.1028 0.3431 0.000 0.000 0.3431

183.75 1.00 0.1371 0.4023 0.000 0.000 0.4023

184.00 1.25 0.1713 0.4539 0.000 0.000 0.4539

184.25 1.50 0.2056 0.5001 0.000 0.000 0.5001

184.50 1.75 0.2399 0.5425 0.000 0.000 0.5425

184.75 2.00 0.2741 0.5817 0.000 0.000 0.5817

185.00 2.25 0.3084 0.6185 1.433 0.000 2.0519

185.25 2.50 0.3427 0.6532 2.190 0.000 2.8428

185.50 2.75 0.3769 0.6862 2.745 0.000 3.4309

185.75 3.00 0.4112 0.7176 3.205 0.000 3.9228

186.00 3.25 0.4455 0.7477 3.607 0.000 4.3550

186.25 3.50 0.4797 0.7767 3.969 0.000 4.7456

186.50 3.75 0.5140 0.8046 4.300 0.000 5.1048

186.75 4.00 0.5483 0.8316 4.608 0.000 5.4393

187.00 4.25 0.5825 0.8577 4.896 0.000 5.7537

187.25 4.50 0.6168 0.8831 5.168 0.000 6.0513

187.50 4.75 0.6511 0.9077 5.427 0.000 6.3345

187.75 5.00 0.6853 0.9317 5.674 0.000 6.6053

188.00 5.25 0.7196 0.9551 5.910 0.000 6.8652

188.25 5.50 0.7539 0.9779 6.137 0.000 7.1154

188.50 5.75 0.7881 1.0002 6.357 5.813 13.1695

188.75 6.00 0.8224 1.0221 6.569 16.440 24.0310

Note:

1. Weir equation, Q=CwLe(h)
3/2

2. Orifice equation, Q=CoAe(2gh)
1/2

3. Slot orifice acts as a weir when h* < hslot; slot orifice acts as an orifice when h* ≥ hslot



 

HEC-HMS Detention Routing Summary 

Project Shinohara 
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SCALE: 1/16" = 1'
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11'-7"

Ø6" OPENING FOR Ø4" PVC,

OUTLET INVERT: 182.75'.

Ø32" OPENING FOR Ø24" HDPE,

OUTLET INVERT: 182.75'.

KNOCK OUT TERMADUCTS

IN THESE LOCATIONS.

OUTLET CONTROL WEIR SHEET 2 OF 3,

SUPPLIED BY OLDCASTLE INFRASTRUCTURE.

INSTALLED & GROUTED IN PLACE BY OTHERS.

Ø18" OPENING FOR Ø12" HDPE,

INLET INVERT: 182.75'.

Ø30" MANWAY ACCESS

RIM: TBD
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MODULE GAP, TYPICAL

SEE MODULE JOINT DETAIL

ON SHEET 3 OF 3.

STORMCAPTURE MODULES BY OLDCASTLE INFRASTRUCTURE.

INSIDE DIMENSIONS: 7' W x 15' L x 6' H, SYSTEM INVERT: 182.75'.

S

EW

PLAN-N

MODULE NOTES

TYPE QUANTITY HEIGHT

A 14 6'

B 17 6'

C 2 6'

D 3 6'

F 1 6'

G 2 6'

LINK SLABS 13

TOTAL 52

VOLUME =
35,824

CUBIC

FEET

Detention/

Infiltration
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DRAWING NAME

OF

SHEET

MFG DRAWN ENGINEER CHECKED

5/9/22

DATE SALES ORDER

Pasco Laret Suiter

Shinohara - Chula Vista, CA

STORMCAPTURE ®

DETENTION SYSTEM

JOB NAME:

CUSTOMER:

BMP-1

SYSTEM ID

REV DESCRIPTION DATE

- -

JOB NUMBER:

22-725626-SC2 3-3_BMP-1

22-725626

1

DESIGN NOTES

1. LIVE LOADING CRITERIA:

A. AASHTO HS-20-44 DESIGN TRUCK (WITH IMPACT AT 0.50FT MINIMUM COVER)

B. LATERAL LIVE LOAD SURCHARGE: 80 PSF (TO 8.00FT DEPTH)

C. NO LATERAL SURCHARGE(S) FROM ANY ADJACENT BUILDINGS, WALLS,

FOUNDATIONS, OR ANY ADDITIONAL SITE ELEMENTS.

2. SOIL LOADING CRITERIA:

A. SOIL COVER DEPTH: 0.5FT (MIN.)  - 5FT (MAX.)

B. SOIL UNIT WEIGHT: 120 PCF

C. ASSUMED WATER TABLE ELEVATION: BELOW BOTTOM OF PRECAST

D. REQUIRED ALLOWABLE BEARING PRESSURE: 2,500 PSF

E. EQUIVALENT LATERAL FLUID PRESSURE, ACTIVE:   45 PCF   (DRAINED)

F. EQUIVALENT LATERAL FLUID PRESSURE, AT-REST: 60 PCF   (DRAINED)

G. EQUIVALENT LATERAL FLUID PRESSURE, PASSIVE: 150 PCF (DRAINED)

H. ASSUMED COEFFICIENT OF FRICTION: 0.40

I. SEISMIC LATERAL EARTH PRESSURES: NOT APPLICABLE

3. STORMCAPTURE MODULE TYPE: DETENTION (SOILTIGHT).

4. CONCRETE (NORMALWEIGHT):

A. MIN. 28-DAY COMPRESSIVE STRENGTH: 6,000 PSI

B. CEMENT: ASTM C150

5. STEEL REINFORCEMENT: ASTM A615 / A706 (GRADE 60), ASTM A1064 (GRADE 80)

6. REFERENCE STANDARDS: ASTM C913 & C890, ACI 318-14



PAVING/OVERBURDEN, BY CONTRACTOR.

GEOTEXTILE FABRIC,

SEE INSTALLATION GUIDE.

STORMCAPTURE MODULES BY OLDCASTLE

INFRASTRUCTURE.

Ø4"  TERMADUCT, TYPICAL.

COMPACTED FILL, SEE

INSTALLATION GUIDE,

BY OTHERS.

Ø1" VENT HOLE ONE SIDE ONLY.

WRAP GEOTEXTILE FABRIC

1' MINIMUM UP SIDES

 OF SYSTEM.

LINK SLAB BY OLDCASTLE

INFRASTRUCTURE INC

TYPICAL ELEVATION

NTS

5' MAX COVER

0.5' MIN COVER

EL: 189.83'

6"

CONTRACTOR TO ENSURE ADEQUATE BEARING

SURFACE PROVIDED IN ACCORDANCE WITH

PROJECT SPECIFICATIONS.

GRADE SLAB BY OLDCASTLE

INFRASTRUCTURE INC

7"

7"

6'

EL: 189.33'

EL: 188.75'

EL: 182.17'

EL: 182.75'

MIN TO MAX ALLOWABLE

RIM RANGE:

190.33'-194.33'

NOTE:

TERMADUCT INSERTS TO BE KNOCKED OUT

AT SPECIFIED LOCATIONS ONLY (BY

OTHERS).

Ø30" HS-20 RATED MANWAY ACCESS WITH

RISERS/GRADE RINGS AS REQUIRED TO GRADE.

3'

3'

5'-6"

8"15'-0"

 OUTLET CONTROL WEIR

SCALE: 1/4" = 1'-0"

0.25'X2.75' NOTCH

EL: 182.75'

EL: 188.25'

6'-1

1

2

"

EL: 184.75'

2'-9" 6'-1

1

2

"

2'-0"

3"

3'-3"

Detention/

Infiltration
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Pasco Laret Suiter

Shinohara - Chula Vista, CA

STORMCAPTURE ®

DETENTION SYSTEM

JOB NAME:

CUSTOMER:

BMP-1

SYSTEM ID

REV DESCRIPTION DATE

- -

JOB NUMBER:

22-725626-SC2 3-3_BMP-1

22-725626

2

REVIEWING NOTES

1. THIS SYSTEM HAS BEEN DESIGNED PER THE DESIGN PARAMETERS SPECIFIED

IN THE DESIGN NOTES. REVIEWING ENGINEER SHALL VERIFY THAT THESE

PARAMETERS MEET OR EXCEED PROJECT SPECIFIC REQUIREMENTS. IF SITE

CONDITIONS DIFFER FROM NOTED DESIGN PARAMETERS, REVIEWING

ENGINEER SHALL NOTIFY OLDCASTLE FOR POTENTIAL REDESIGN AND/OR

PRICING ADJUSTMENTS.

2. REVIEWING ENGINEER SHALL VERIFY ALL PIPE PENETRATION LOCATIONS,

SIZES, AND INVERTS.

3. REVIEWING ENGINEER SHALL VERIFY ALL MANWAY ACCESS LOCATIONS AND

RIM ELEVATIONS.

4. THIS SYSTEM IS DESIGNED FOR A GROUNDWATER TABLE ELEVATION PER

DESIGN NOTE 2C, SHEET 1. REVIEWING ENGINEER SHALL VERIFY THAT THE

DESIGN GROUNDWATER ELEVATION MEETS OR EXCEEDS SITE CONDITION

REQUIREMENTS. NOTIFY OLDCASTLE IF SITE CONDITIONS VARY FROM WHAT

HAS BEEN SPECIFIED FOR POTENTIAL SYSTEM DESIGN CHANGES AND/OR

PRICING ADJUSTMENTS.

5. STORMCAPTURE MODULES ARE NOT WATERTIGHT. IF A WATERTIGHT

SOLUTION IS REQUIRED, CONTACT OLDCASTLE FOR RECOMMENDATIONS. THE

WATERTIGHT APPLICATION TO BE PROVIDED AND IMPLEMENTED BY THE

CONTRACTOR. THE CONTRACTOR IS RESPONSIBLE TO ENSURE THAT THE

SELECTED WATERTIGHT SOLUTION PERFORMS AS SPECIFIED BY THE

MANUFACTURER.

6. DESIGN OF THE STORMCAPTURE PRECAST MODULE SYSTEM ASSUMES NO

ADJACENT BUILDING(S), WALL(S), OR STRUCTURAL FOUNDATION(S) WITHIN A

1:1 INFLUENCE LINE FROM THE BOTTOM EDGE OF ANY SYSTEM MODULE. ANY

SITE ELEMENTS BEYOND THIS ZONE OF INFLUENCE ARE ASSUMED TO HAVE

NO IMPACT ON THE SYSTEM AND EXERT ZERO LATERAL SURCHARGE ONTO

THE MODULES. THE CONTRACTOR SHALL VERIFY THAT ANY ADJACENT

BUILDING(S), WALL(S), OR STRUCTURAL FOUNDATION(S) DO NOT LIE WITHIN

THIS INFLUENCE ZONE OR DO NOT SURCHARGE THE PRECAST MODULES.

7. WRITTEN APPROVAL OF SUBMITTAL DRAWINGS ALONG WITH SIGNED

PURCHASE ORDER REQUIRED FOR BEGINNING OF PRODUCT FABRICATION.

ANY SYSTEM MODIFICATION POST-APPROVAL MAY RESULT IN CHANGE

ORDER(S) AND/OR POTENTIAL DELIVERY DELAYS.



8" MIN. WIDE STRIP OF

SELF-ADHESIVE OVER ENTIRE JOINT.

PROVIDE MIN. 1' OVERLAP WHEN

CONNECTING STRIPS. JOINT WRAP

SUPPLIED BY OLDCASTLE AND

INSTALLED BY OTHERS.

SEE INSTALLATION NOTES 8 & 10.

1

4

" GAP MIN. (

3

4

" MAX)

BETWEEN STRUCTURES

MODULE JOINT DETAIL

SCALE: 1/2" = 1'-0"

BUTYL RUBBER SEALANT (CONSEAL CS-102 OR EQUAL)

PLACEMENT DETAIL

NTS

KEYWAYS MUST BE FREE OF DIRT, ROCKS, AND WATER. ROCKS AND DIRT PREVENT THE VAULT SECTIONS FROM

SEATING AND SEALING PROPERLY. REMOVE ALL PROTECTIVE PAPER FROM RUBBER SEALANT MATERIAL. SPLICE

RUBBER SEALANT MATERIAL WITH A "SIDE BY SIDE" JOINT, AWAY FROM CORNERS. CORNER SPLICING WILL NOT SEAL

PROPERLY.

INCORRECT - DO NOT

OVERLAP THE RUBBER

SEALANT MATERIAL AT

SPLICE.

CORRECT - INSTALL

RUBBER SEALANT

MATERIAL AT THE OUTER

EDGE OF THE KEYWAY.

RUBBER SEALANT

SHOULD BE CONTINUOUS

AROUND CORNERS.

INCORRECT - DO NOT SPLICE

RUBBER SEALANT MATERIAL AT

A CORNER. RUBBER SEALANT

SHOULD BE CONTINUOUS

AROUND CORNERS.

MAXIMUM EQUIPMENT OPERATING WEIGHT (OW) BY TRACK WIDTH

TRACK WIDTH 12" 18" 24" 30"

MIN TRACK LENGTH 8'-0" 10'-0" 12'-0" 14'-0"

FILL DEPTH

OW (LBS) OW (LBS) OW (LBS) OW (LBS)

0
35,000 45,000 52,500 54,500

1
35,000 45,000 56,000 60,500

2
35,000 45,000 56,000 64,000

3
76,000 78,500 83,500 88,000

4
94,000 100,000 106,000 113,000

5
100,000 116,000 132,000 149,000

NOTES:

1. IF CONSTRUCTION EQUIPMENT EXCEEDS THE ABOVE OPERATING WEIGHT LIMITS

REFER TO INSTALLATION NOTE 3.

2. FOR WHEELED CONSTRUCTION EQUIPMENT LIMITS REFER TO INSTALLATION NOTE 3.

3. MINIMUM AXLE SPACING FOR ALL TRACK WIDTHS IS 6'-0".

Detention/

Infiltration
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LINK/ GRADE SLAB LIFTING DETAIL

N.T.S.

4-WAY SLINGS

WITH MIN. 10' LEGS.

8T RING CLUTCH

BY MEADOW

BURKE

4-WAY SLINGS

WITH MIN. 10' LEGS.

BOTTOM MODULE LIFTING DETAIL

N.T.S.

8T RING CLUTCH

BY MEADOW

BURKE

TOP MODULE LIFTING DETAIL

N.T.S.

4-WAY SLINGS

WITH MIN. 10' LEGS.

8T RING CLUTCH

BY MEADOW

BURKE

INSTALLATION NOTES

1. UNDERGROUND PRECAST CONCRETE SYSTEM INSTALLATION SHALL BE PER

ASTM C891, “STANDARD PRACTICE FOR INSTALLATION OF UNDERGROUND

PRECAST CONCRETE UTILITY STRUCTURES” AND PER OLDCASTLE.

2. MODULE SUBBASE OR SUBGRADE SHALL BE LEVEL/SCREEDED AND

COMPACTED ADEQUATELY FOR REQUIRED BEARING CAPACITY PER DESIGN

NOTE 2D, SHEET 1. CONTRACTOR AND/OR INSTALLING SUB-CONTRACTOR

SHALL VERIFY THAT SOIL BEARING CONDITIONS MEET OR EXCEED DESIGN

REQUIRED MINIMUMS PRIOR TO PLACEMENT AND INSTALLATION OF MODULES.

3. ANY CONSTRUCTION EQUIPMENT EXCEEDING NOTED DESIGN LOADING IS NOT

PERMITTED OVER OR ADJACENT TO ANY MODULE WITHOUT FORMAL REVIEW

AND WRITTEN APPROVAL BY OLDCASTLE ENGINEERING, ELSE PRODUCT

WARRANTY MAY BE VOIDED. ANY DESIGN CONSTRAINT EXCEEDING THE

DESIGN PARAMETERS NOTED ABOVE MAY REQUIRE CUSTOM STRUCTURAL

DESIGN, SUBGRADE REVISIONS, AND/OR PRICING ADJUSTMENTS.

4. HEAVY VIBRATORY COMPACTION EQUIPMENT SHALL NOT BE OPERATED

WITHIN 10 FEET OF MODULE EXTERIOR.

5. MINIMUM OF 0.50FT OF SOIL COVER REQUIRED FOR CONSTRUCTION

EQUIPMENT OPERATION ON TOP OF SYSTEM. IT IS THE RESPONSIBILITY OF

THE CONTRACTOR AND INSTALLING SUB-CONSTRACTOR TO ENSURE THAT NO

MODULES ARE DAMAGED DURING CONSTRUCTION.

6. UNLESS NOTED OTHERWISE, ALL PIPE SUPPLIED AND INSTALLED BY OTHERS.

7. CONTRACTOR MAY MODIFY AT RISK ANY OLDCASTLE PRODUCT(S) IN THE

FIELD OR AFTER DELIVERY WITHOUT FORMAL REVIEW AND WRITTEN

APPROVAL BY OLDCASTLE ENGINEERING. THE CONTRACTOR SHALL BE

RESPONSIBLE FOR VERIFYING THAT ANY PRODUCT MODIFICATIONS DO NOT

INVALIDATE THE PRODUCT WARRANTY.

8. MODULE PLACEMENT FIELD TOLERANCES SHALL NOT EXCEED 3/4" BETWEEN

ADJACENT MODULES. IF MODULE GAP EXCEEDS 3/4", CONTRACTOR SHALL

MAKE NECESSARY ADJUSTMENTS AND RESET MODULE(S) TO BRING WITHIN

NOTED TOLERANCES.

9. CONTRACTOR IS RESPONSIBLE FOR PRODUCTS ONCE DELIVERED TO THE

SITE. OLDCASTLE IS NOT RESPONSIBLE FOR OFFLOADING PRODUCTS,

MAINTENANCE, AND INSTALLATION OF PRODUCTS ONCE THEY ARRIVE TO THE

SITE.

10. CONTRACTOR SHALL INSTALL SYSTEM PER PROJECT WATERPROOFING AND

SOILTIGHTNESS REQUIREMENTS. WATERPROOFING AND SOILTIGHTNESS

INSTALLATION IS NOT BY OLDCASTLE AND OLDCASTLE WILL PROVIDE NO

GUARANTEE FOR THIS COMPONENT OF SYSTEM INSTALLATION.

HEAVIEST PICK

WEIGHT = 20,650 LBS


