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INTRODUCTION 
 
The property is located at the western side of Adlai Road, north of E. Lakeview Road in the county of 
San Diego, State of California.   
 
The project site is located in a developed area 3,500ft southwest of Lake Jennings.  The project site is 
largely undeveloped with sparse vegetation and trees in the northern portion of the site. Five structures 
exist on the southerly half of the project area. The site sheet flows from the southeastern corner to the 
northwestern portion of the site where it enters the existing wetlands.  The northernmost section of the 
project area sheet flows southerly into the existing wetlands where it is conveyed southwest within the 
extents of the wetlands. 
 
There exists a curb cut-out along the existing Adlai Road adjacent to La Familia Court that conveys 
runoff from the area east of Adlai Road onto the project site.  From here, the runoff flows westerly and 
into the existing wetlands. 
 
Under the proposed conditions, the existing single-family residence and other structures will be 
demolished and 23 single-family lots and a bio-retention lot will be graded.  On the eastern portion of 
the project area, a biological open space area will remain undisturbed.  A proposed roadway will run 
through the center of the project site connecting to the existing Adlai Road near the northern and 
southern extents of the project area with a cul-de-sac on the northern portion of the project site.  The 
runoff from the proposed pads flow onto the proposed road.  Runoff from the road will then be 
conveyed via a curb and gutter to a low point on the westerly side of the proposed road at the western 
portion of the project site.  The runoff from the easterly proposed lots will sheet flow onto the road as 
well. From there, the runoff will enter a proposed curb inlet and be conveyed westerly into the bio-
retention lot located at the westerly edge of the project site.  From the bio-retention area, the runoff will 
be conveyed south into the existing wetlands.   
 
The offsite flow from the eastern portion of Adlai Road will be conveyed into a storm drain system via 
curb inlets on the northern connection between the proposed private street and the existing Adlai Road.  
The runoff will be conveyed westerly and connect to a storm drain that conveys water southerly from 
the offsite areas to the north before being released into the biological open space lot to the south. 
 
The proposed development does not significantly alter the existing drainage pattern.  The purpose of this 
report is to determine the peak flow rate and volume from the proposed development.  Mitigation 
facilities will be designed to attenuate the anticipated increase in both the runoff rate and volume such 
that no additional impact will occur to downstream facilities. 
 
 
 
  



8 
 

  



9 
 

METHOD OF ANAYSIS 
 HYDROLOGY 

 



10 
 

 



11 
 

 



12 
 

 



13 
 

Per the attached hydrological soil group map and the enlarged area encompassing the project site, the 
project site is situated on Type C soil as defined by the current County of San Diego Hydrology Manual. 

Per the Off-site Landuse/Density Map, the upstream area consists of 2.9 dwelling units per acre or less.  
The runoff coefficient is 0.45 in accordance to the County Hydrology Manual, with Type C soil.   

The project site consists of approximately 6.3 acres.  The proposed 20 residential lots will have a density 
of 4.3 dwelling units per acre or less, the runoff coefficient is 0.48.  

RUNOFF COEFFICIENT 

OFF-SITE 
UPSTREAM 

     
UPSTREAM NODE 

DOWNSTREAM 
NODE AREA(AC) DU DU/AC C 

301 314 17.1 43 2.5 0.45 

      ON-SITE POST-
DEV 

     
UPSTREAM NODE 

DOWNSTREAM 
NODE AREA(AC) DU DU/AC C 

101 103 2.6 10 3.8 0.48 
104 103 3.3 11 3.3 0.48 

 

MAXIMUM OVERLAND FLOW LENGTH 

OFF-SITE AREA         

UPSTREAM NODE 
DOWNSTREAM 

NODE 
SLOPE 

(%) LDR Lm (FT) 
301 302 2.7 <2.9DU/AC 90 

 

UPSTREAM NODE 
DOWNSTREAM 

NODE 
SLOPE 

(%) LDR Lm (FT) 
101 102 1 <4.3DU/AC 50 
104 105 2 <4.3DU/AC 80 
106 107 7 NAT. 100 
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HYDROLOGY CALCULATIONS 
 

Pre-Development Conditions 
 
____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2012 Advanced Engineering Software (aes) 
              Ver. 19.0 Release Date: 06/01/2012  License ID 1503 
 
                            Analysis prepared by: 
 
                             LANDMARK CONSULTING                              
                         9555 GENESEE AVE. SUITE 200                          
                             SAN DIEGO, CA 92121                              
                    TEL:  858-587-8070, FAX:  858-587-8750                    
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * ADLAI ROAD TM                                                            * 
 * PRE-DEVELOPMENT CONDITIONS                                               * 
 * 100 YEAR STORM                                                           * 
  ************************************************************************** 
 
   FILE NAME: 1911EX.DAT                                         
   TIME/DATE OF STUDY: 07:42 05/07/2015 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.750 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   18.0     13.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  5.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
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 **************************************************************************** 
   FLOW PROCESS FROM NODE    301.00 TO NODE    302.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4500 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  80 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    90.00 
   UPSTREAM ELEVATION(FEET) =    714.80 
   DOWNSTREAM ELEVATION(FEET) =    712.40 
   ELEVATION DIFFERENCE(FEET) =      2.40 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    8.004 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.349 
   SUBAREA RUNOFF(CFS) =      0.24 
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.24 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    314.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    712.40  DOWNSTREAM(FEET) =    617.39 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1037.00   CHANNEL SLOPE =  0.0916 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   5.000 
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.354 
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4500 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  80 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      17.19 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.75 
   AVERAGE FLOW DEPTH(FEET) =   0.26   TRAVEL TIME(MIN.) =   3.01 
   Tc(MIN.) =   11.01 
   SUBAREA AREA(ACRES) =    17.10       SUBAREA RUNOFF(CFS) =   33.51 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.450 
   TOTAL AREA(ACRES) =       17.2         PEAK FLOW RATE(CFS) =      33.70 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.39   FLOW VELOCITY(FEET/SEC.) =   7.19 
   LONGEST FLOWPATH FROM NODE    301.00 TO NODE    314.00 =    1127.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    314.00 TO NODE    103.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    617.39  DOWNSTREAM(FEET) =    599.60 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   521.00   CHANNEL SLOPE =  0.0341 
   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =   4.000 
   MANNING'S FACTOR = 0.050   MAXIMUM DEPTH(FEET) =   2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.785 
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   PERENNIAL GRASS GOOD COVER RUNOFF COEFFICIENT = .3000 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  74 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      35.79 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.25 
   AVERAGE FLOW DEPTH(FEET) =   0.50   TRAVEL TIME(MIN.) =   2.67 
   Tc(MIN.) =   13.68 
   SUBAREA AREA(ACRES) =     3.67       SUBAREA RUNOFF(CFS) =    4.17 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.424 
   TOTAL AREA(ACRES) =       20.9         PEAK FLOW RATE(CFS) =      33.70 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.48   FLOW VELOCITY(FEET/SEC.) =   3.18 
   LONGEST FLOWPATH FROM NODE    301.00 TO NODE    103.00 =    1648.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    103.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   13.68 
   RAINFALL INTENSITY(INCH/HR) =   3.78 
   TOTAL STREAM AREA(ACRES) =    20.87 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     33.70 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    201.00 TO NODE    201.00 IS CODE =   7 
 ---------------------------------------------------------------------------- 
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
 ============================================================================ 
   USER-SPECIFIED VALUES ARE AS FOLLOWS: 
   TC(MIN) =  10.00   RAIN INTENSITY(INCH/HOUR) =  4.63 
   TOTAL AREA(ACRES) =     3.72   TOTAL RUNOFF(CFS) =    104.00 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    201.00 TO NODE    103.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    613.40  DOWNSTREAM(FEET) =    599.60 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   666.00   CHANNEL SLOPE =  0.0207 
   CHANNEL BASE(FEET) =   35.00   "Z" FACTOR =   4.000 
   MANNING'S FACTOR = 0.050   MAXIMUM DEPTH(FEET) =   2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.874 
   PERENNIAL GRASS GOOD COVER RUNOFF COEFFICIENT = .3000 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  74 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     105.56 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.47 
   AVERAGE FLOW DEPTH(FEET) =   0.80   TRAVEL TIME(MIN.) =   3.20 
   Tc(MIN.) =   13.20 
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   SUBAREA AREA(ACRES) =     2.64       SUBAREA RUNOFF(CFS) =    3.07 
   AREA-AVERAGE RUNOFF COEFFICIENT =  3.654 
   TOTAL AREA(ACRES) =        6.4         PEAK FLOW RATE(CFS) =     104.00 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.79   FLOW VELOCITY(FEET/SEC.) =   3.46 
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE    103.00 =     666.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    103.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   13.20 
   RAINFALL INTENSITY(INCH/HR) =   3.87 
   TOTAL STREAM AREA(ACRES) =     6.36 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    104.00 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1       33.70    13.68        3.785         20.87 
       2      104.00    13.20        3.874          6.36 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1      136.51    13.20       3.874 
       2      135.31    13.68       3.785 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     136.51   Tc(MIN.) =   13.20 
   TOTAL AREA(ACRES) =       27.2 
   LONGEST FLOWPATH FROM NODE    301.00 TO NODE    103.00 =    1648.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | FLOW EXITS PROJECT SITE                                                  | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       27.2  TC(MIN.) =     13.20 
   PEAK FLOW RATE(CFS)   =     136.51 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 Post-Development Conditions 
 
____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2012 Advanced Engineering Software (aes) 
              Ver. 19.0 Release Date: 06/01/2012  License ID 1503 
 
                            Analysis prepared by: 
 
                             LANDMARK CONSULTING                              
                         9555 GENESEE AVE. SUITE 200                          
                             SAN DIEGO, CA 92121                              
                    TEL:  858-587-8070, FAX:  858-587-8750                    
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * RIKER RANCH TM                                                           * 
 * POST-DEVELOPMENT CONDITIONS                                              * 
 * 100-YEAR STORM                                                           * 
  ************************************************************************** 
 
   FILE NAME: 1911POST.DAT                                       
   TIME/DATE OF STUDY: 09:32 05/07/2015 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.750 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   18.0     13.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  5.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    301.00 TO NODE    302.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
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   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4500 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  80 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    90.00 
   UPSTREAM ELEVATION(FEET) =    714.80 
   DOWNSTREAM ELEVATION(FEET) =    712.40 
   ELEVATION DIFFERENCE(FEET) =      2.40 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    8.004 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.349 
   SUBAREA RUNOFF(CFS) =      0.24 
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.24 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    315.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    712.40  DOWNSTREAM(FEET) =    617.39 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1037.00   CHANNEL SLOPE =  0.0916 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   5.000 
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.354 
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4500 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  80 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      17.19 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.75 
   AVERAGE FLOW DEPTH(FEET) =   0.26   TRAVEL TIME(MIN.) =   3.01 
   Tc(MIN.) =   11.01 
   SUBAREA AREA(ACRES) =    17.10       SUBAREA RUNOFF(CFS) =   33.51 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.450 
   TOTAL AREA(ACRES) =       17.2         PEAK FLOW RATE(CFS) =      33.70 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.39   FLOW VELOCITY(FEET/SEC.) =   7.19 
   LONGEST FLOWPATH FROM NODE    301.00 TO NODE    315.00 =    1127.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    315.00 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) =   612.33  DOWNSTREAM(FEET) =   611.03 
   FLOW LENGTH(FEET) =   130.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  20.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.33 
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      33.70 
   PIPE TRAVEL TIME(MIN.) =   0.23    Tc(MIN.) =   11.24 
   LONGEST FLOWPATH FROM NODE    301.00 TO NODE    120.00 =    1257.00 FEET. 
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 **************************************************************************** 
   FLOW PROCESS FROM NODE    120.00 TO NODE    120.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   11.24 
   RAINFALL INTENSITY(INCH/HR) =   4.30 
   TOTAL STREAM AREA(ACRES) =    17.20 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     33.70 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    201.00 TO NODE    201.00 IS CODE =   7 
 ---------------------------------------------------------------------------- 
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
 ============================================================================ 
   USER-SPECIFIED VALUES ARE AS FOLLOWS: 
   TC(MIN) =  10.00   RAIN INTENSITY(INCH/HOUR) =  4.63 
   TOTAL AREA(ACRES) =     3.72   TOTAL RUNOFF(CFS) =    104.00 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    201.00 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) =   613.40  DOWNSTREAM(FEET) =   611.00 
   FLOW LENGTH(FEET) =   240.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  45.0 INCH PIPE IS  32.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.31 
   ESTIMATED PIPE DIAMETER(INCH) =  45.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =     104.00 
   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =   10.32 
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE    120.00 =     240.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    120.00 TO NODE    120.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   10.32 
   RAINFALL INTENSITY(INCH/HR) =   4.54 
   TOTAL STREAM AREA(ACRES) =     3.72 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    104.00 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1       33.70    11.24        4.296         17.20 
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       2      104.00    10.32        4.539          3.72 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1      134.95    10.32       4.539 
       2      132.14    11.24       4.296 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     134.95   Tc(MIN.) =   10.32 
   TOTAL AREA(ACRES) =       20.9 
   LONGEST FLOWPATH FROM NODE    301.00 TO NODE    120.00 =    1257.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    120.00 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) =   611.00  DOWNSTREAM(FEET) =   606.74 
   FLOW LENGTH(FEET) =   369.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  48.0 INCH PIPE IS  34.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  13.85 
   ESTIMATED PIPE DIAMETER(INCH) =  48.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =     134.95 
   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =   10.77 
   LONGEST FLOWPATH FROM NODE    301.00 TO NODE    112.00 =    1626.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    112.00 TO NODE    113.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    606.70  DOWNSTREAM(FEET) =    600.74 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    20.00   CHANNEL SLOPE =  0.2980 
   CHANNEL BASE(FEET) =   35.00   "Z" FACTOR =   5.000 
   MANNING'S FACTOR = 0.050   MAXIMUM DEPTH(FEET) =   2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.407 
   PERENNIAL GRASS GOOD COVER RUNOFF COEFFICIENT = .3000 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  74 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     135.02 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   8.74 
   AVERAGE FLOW DEPTH(FEET) =   0.42   TRAVEL TIME(MIN.) =   0.04 
   Tc(MIN.) =   10.81 
   SUBAREA AREA(ACRES) =     0.10       SUBAREA RUNOFF(CFS) =    0.13 
   AREA-AVERAGE RUNOFF COEFFICIENT =  1.437 
   TOTAL AREA(ACRES) =       21.0         PEAK FLOW RATE(CFS) =     134.95 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
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   DEPTH(FEET) =  0.42   FLOW VELOCITY(FEET/SEC.) =   8.73 
   LONGEST FLOWPATH FROM NODE    301.00 TO NODE    113.00 =    1646.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    113.00 TO NODE    113.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   RESIDENTIAL (4.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .4800 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  81 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00 
   UPSTREAM ELEVATION(FEET) =    633.00 
   DOWNSTREAM ELEVATION(FEET) =    632.00 
   ELEVATION DIFFERENCE(FEET) =      1.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.263 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.266 
   SUBAREA RUNOFF(CFS) =      0.30 
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    103.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) =  632.00  DOWNSTREAM ELEVATION(FEET) =  611.40 
   STREET LENGTH(FEET) =   410.00   CURB HEIGHT(INCHES) =  6.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  13.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.58 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.29 
     HALFSTREET FLOOD WIDTH(FEET) =    8.17 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.56 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.32 
   STREET FLOW TRAVEL TIME(MIN.) =   1.50   Tc(MIN.) =    7.76 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.456 
   RESIDENTIAL (4.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .4800 
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   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  81 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.480 
   SUBAREA AREA(ACRES) =    2.50      SUBAREA RUNOFF(CFS) =    6.55 
   TOTAL AREA(ACRES) =        2.6        PEAK FLOW RATE(CFS) =       6.81 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =  10.87 
   FLOW VELOCITY(FEET/SEC.) =  5.24   DEPTH*VELOCITY(FT*FT/SEC.) =   1.80 
   LONGEST FLOWPATH FROM NODE    101.00 TO NODE    103.00 =     460.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    103.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =    7.76 
   RAINFALL INTENSITY(INCH/HR) =   5.46 
   TOTAL STREAM AREA(ACRES) =     2.60 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.81 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    105.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   RESIDENTIAL (4.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .4800 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  81 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00 
   UPSTREAM ELEVATION(FEET) =    628.40 
   DOWNSTREAM ELEVATION(FEET) =    626.80 
   ELEVATION DIFFERENCE(FEET) =      1.60 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    7.923 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.384 
   SUBAREA RUNOFF(CFS) =      0.26 
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.26 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    105.00 TO NODE    103.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) =  626.80  DOWNSTREAM ELEVATION(FEET) =  611.40 
   STREET LENGTH(FEET) =   403.00   CURB HEIGHT(INCHES) =  6.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  13.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 
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   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.92 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.31 
     HALFSTREET FLOOD WIDTH(FEET) =    9.09 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.15 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.28 
   STREET FLOW TRAVEL TIME(MIN.) =   1.62   Tc(MIN.) =    9.54 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.776 
   RESIDENTIAL (4.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .4800 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  81 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.480 
   SUBAREA AREA(ACRES) =    3.18      SUBAREA RUNOFF(CFS) =    7.29 
   TOTAL AREA(ACRES) =        3.3        PEAK FLOW RATE(CFS) =       7.52 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.37   HALFSTREET FLOOD WIDTH(FEET) =  11.98 
   FLOW VELOCITY(FEET/SEC.) =  4.84   DEPTH*VELOCITY(FT*FT/SEC.) =   1.77 
   LONGEST FLOWPATH FROM NODE    104.00 TO NODE    103.00 =     483.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    103.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =    9.54 
   RAINFALL INTENSITY(INCH/HR) =   4.78 
   TOTAL STREAM AREA(ACRES) =     3.28 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.52 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1        6.81     7.76        5.456          2.60 
       2        7.52     9.54        4.776          3.28 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1       12.93     7.76       5.456 
       2       13.48     9.54       4.776 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
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   PEAK FLOW RATE(CFS) =      13.48   Tc(MIN.) =    9.54 
   TOTAL AREA(ACRES) =        5.9 
   LONGEST FLOWPATH FROM NODE    104.00 TO NODE    103.00 =     483.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    103.10 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   611.40  DOWNSTREAM(FEET) =   610.30 
   FLOW LENGTH(FEET) =   106.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.51 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      13.48 
   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =    9.78 
   LONGEST FLOWPATH FROM NODE    104.00 TO NODE    103.10 =     589.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.10 TO NODE    103.20 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   610.00  DOWNSTREAM(FEET) =   609.40 
   FLOW LENGTH(FEET) =    60.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  14.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.40 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      13.48 
   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    9.91 
   LONGEST FLOWPATH FROM NODE    104.00 TO NODE    103.20 =     649.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.20 TO NODE    108.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    602.70  DOWNSTREAM(FEET) =    602.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   700.00   CHANNEL SLOPE =  0.0010 
   CHANNEL BASE(FEET) =    7.00   "Z" FACTOR =   0.100 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   5.00 
   CHANNEL FLOW THRU SUBAREA(CFS) =      13.48 
   FLOW VELOCITY(FEET/SEC.) =   2.37   FLOW DEPTH(FEET) =   0.80 
   TRAVEL TIME(MIN.) =   4.93   Tc(MIN.) =   14.84 
   LONGEST FLOWPATH FROM NODE    104.00 TO NODE    108.00 =    1349.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    108.00 TO NODE    113.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
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 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    602.00  DOWNSTREAM(FEET) =    600.70 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    20.00   CHANNEL SLOPE =  0.0650 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   5.000 
   MANNING'S FACTOR = 0.050   MAXIMUM DEPTH(FEET) =   2.00 
   CHANNEL FLOW THRU SUBAREA(CFS) =      13.48 
   FLOW VELOCITY(FEET/SEC.) =   3.38   FLOW DEPTH(FEET) =   0.34 
   TRAVEL TIME(MIN.) =   0.10   Tc(MIN.) =   14.94 
   LONGEST FLOWPATH FROM NODE    104.00 TO NODE    113.00 =    1369.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    113.00 TO NODE    113.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    106.00 TO NODE    107.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   LAWNS, GOLF COURSES, ETC. GOOD COVER RUNOFF COEFFICIENT = .3000 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  74 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =    629.50 
   DOWNSTREAM ELEVATION(FEET) =    622.50 
   ELEVATION DIFFERENCE(FEET) =      7.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    7.528 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.565 
   SUBAREA RUNOFF(CFS) =      0.17 
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.17 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    107.00 TO NODE    113.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    622.50  DOWNSTREAM(FEET) =    600.70 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   490.00   CHANNEL SLOPE =  0.0445 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   5.000 
   MANNING'S FACTOR = 0.050   MAXIMUM DEPTH(FEET) =   2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.078 
   LAWNS, GOLF COURSES, ETC. GOOD COVER RUNOFF COEFFICIENT = .3000 
   SOIL CLASSIFICATION IS "C" 
   S.C.S. CURVE NUMBER (AMC II) =  74 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.30 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.72 
   AVERAGE FLOW DEPTH(FEET) =   0.04   TRAVEL TIME(MIN.) =  11.33 
   Tc(MIN.) =   18.86 
   SUBAREA AREA(ACRES) =     0.28       SUBAREA RUNOFF(CFS) =    0.26 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW RATE(CFS) =       0.35 
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   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.04   FLOW VELOCITY(FEET/SEC.) =   0.80 
   LONGEST FLOWPATH FROM NODE    106.00 TO NODE    113.00 =     590.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    113.00 TO NODE    113.00 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        0.35    18.86       3.078        0.38 
   LONGEST FLOWPATH FROM NODE    106.00 TO NODE    113.00 =     590.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1      134.95    10.81       4.407       21.02 
   LONGEST FLOWPATH FROM NODE    301.00 TO NODE    113.00 =    1646.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
       1     135.15      10.81        4.407 
       2      94.59      18.86        3.078 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     135.15   Tc(MIN.) =   10.81 
   TOTAL AREA(ACRES) =       21.4 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    113.00 TO NODE    113.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1      135.15    10.81       4.407       21.40 
   LONGEST FLOWPATH FROM NODE    301.00 TO NODE    113.00 =    1646.00 FEET. 
 
   ** MEMORY BANK #  2 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1       13.48    14.94       3.577        5.88 
   LONGEST FLOWPATH FROM NODE    104.00 TO NODE    113.00 =    1369.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
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       1     144.90      10.81        4.407 
       2     123.17      14.94        3.577 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     144.90   Tc(MIN.) =   10.81 
   TOTAL AREA(ACRES) =       27.3 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    113.00 TO NODE    113.00 IS CODE =  12 
 ---------------------------------------------------------------------------- 
   >>>>>CLEAR MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    113.00 TO NODE    113.00 IS CODE =  12 
 ---------------------------------------------------------------------------- 
   >>>>>CLEAR MEMORY BANK # 2 <<<<< 
 ============================================================================ 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       27.3  TC(MIN.) =     10.81 
   PEAK FLOW RATE(CFS)   =     144.90 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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RUNOFF VOLUME ANALYSIS: PRE-DEVELOPMENT 

 
 
 

 
 

*The runoff volume analysis utilizes a different method than the hydrology analysis thus resulting in 
different values for peak flow.  This analysis is for the calculation of runoff volume only. 

  

Summary for Subcatchment 1S: (new Subcat)

Runoff = 152.35 cfs @ 12.05 hrs,  Volume= 8.803 af,  Depth> 3.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  Rainfall=6.20"

Area (ac) CN Description
* 27.200 82

27.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.2 Direct Entry, 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type II 24-hr
Rainfall=6.20"

Runoff Area=27.200 ac
Runoff Volume=8.803 af

Runoff Depth>3.88"
Tc=13.2 min

CN=82

152.35 cfs
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RUNOFF VOLUME ANALYSIS: POST-DEVELOPMENT 

 

 

 

 

 

*The runoff volume analysis utilizes a different method than the hydrology analysis thus resulting in 
different values for peak flow.  This analysis is for the calculation of runoff volume only.  

Summary for Subcatchment 2S: (new Subcat)

Runoff = 166.95 cfs @ 12.02 hrs,  Volume= 9.044 af,  Depth> 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  Rainfall=6.20"

Area (ac) CN Description
* 27.200 83

27.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.8 Direct Entry, 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type II 24-hr
Rainfall=6.20"

Runoff Area=27.200 ac
Runoff Volume=9.044 af

Runoff Depth>3.99"
Tc=10.8 min

CN=83

166.95 cfs
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STORMDRAIN HYDRAULICS (PUBLIC 48” RCP) 
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SUMMARY 
 
 
 
Based on the hydrology calculations presented in this report, the proposed development will increase the 
runoff from the site by 8.4 cfs, from 136.5 cfs to 144.9 cfs.  The proposed development increases the 
density of the dwelling units and also the impervious area on the project site.  The proposed storm drain 
system will also reduce the time of concentration, therefore, the runoff is expected to increase.  The 
proposed HMP mitigation concrete vault system has approximately 11,800cf of dead storage volume 
capacity below the orifice opening.  This capacity is adequate to retain the increase of 0.24 AcFt, or 
10500 cf of excess runoff volume from the proposed development.  The HMP outlet structure will 
regulate the release of runoff to be less than the pre-development rate such that no adverse effects to 
downstream facilities will occur as a result of the proposed development. 
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APPENDIX AND HYDROLOGY MAPS 
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