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1.0 EXECUTIVE SUMMARY 

 

1.1 Introduction 

 

This preliminary drainage study for the 33521 Zeiders Road project, herein referred to as “the 

project,” has been prepared to analyze the hydrologic characteristics of the existing and 

proposed site condition of the project. This report presents the methodology and the 

calculations used for determining the runoff from the project site in both the existing and 

proposed conditions produced by the 100-year 1-hr storm event. This report has been 

prepared using the Riverside County Flood Control District (RFCFD) and Water Conservation 

District (WCD) Hydrology Manual, dated April 1978.  

 

The project proposes to construct eleven industrial buildings with loading docks, drive aisles, 

parking areas, and landscaping,  

 

Currently, the east half of Zeiders Road is paved for two-way traffic.  The project proposes to 

pave the west portion of Zeiders Road and construct associated improvements.  

 

1.2 Existing Conditions 

 

The property is geographically located at 33521 Zeiders Road, in Menifee, CA. The project site 

is bordered by Zeiders Road and a mass graded property to the east, a dirt road and single-

family homes with open fields to the north, Howard Way and single-family homes with open 

fields to the and west, and an open field to the south.   

 

The 20.03-acre property is currently undeveloped except for a single-family residence in the 

northeast corner of the property. Onsite storm water runoff generally flows northerly 

overland. Three offsite tributary drainage courses flow onto the project site along the 

southern property boundary and flow north. 

 

The existing condition is divided into two (2) drainage basins, Drainage Basin 1 and 2, and two 

(2) discharge locations, POC-1 and POC-2.  Drainage Basin 1 consists of the western and central 

portion of the property as well as the half width of Howard Way in the project vicinity. Runoff 

flows northerly overland to POC-1 located along the northern property boundary. Drainage 

Basin 2 consists of the eastern portion of the property as well as the half width of Zeiders Road 

in the project vicinity. Runoff flows northeasterly overland to an existing dirt swale along the 

unpaved portion of Zeiders Road to POC-2.  

 

Per the United States Department of Agriculture Web Soil Survey, the project site is underlain 

with Hydrologic Soil Group C and D. Refer to Appendix A for soil information. 
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The project is located in the San Jacinto Valley Hydrologic Unit, Perris Hydrologic Area, and 

Menifee Hydrologic Subarea (802.12). The study area is under the jurisdiction of the Riverside 

County Flood Control and Water Conservation District (RCFWCD). The RCFWCD Hydrology 

manual was used to develop the hydrological parameters for 100-year 1-hr storm event.  

 

Pursuant to the RCFWCD Hydrology Manual, the Rational Method was used to calculate the 

existing condition onsite peak runoff for the 100-year 1-hr storm event. The results of the 

existing condition Rational Method peak runoff flows are summarized in the table below.  

Refer to Appendix B for calculations. 

 

Table 1: 100-YR 1-HR ONSITE EXISTING PEAK DISCHARGE SUMMARY 

Drainage Basin   Area (ac) TC (min) Q100 (cfs) 

1 15.1 22.03 24.63 

2 5.5 19.79 10.13 

 

 

1.3 Proposed Conditions 

 

The project will include the construction of eleven (11) single-story industrial buildings, paved 

roadways and parking areas, retaining walls, and other associated improvements.  The project 

will be accessed by two proposed driveways off Zeiders Road.  Drainage improvements will 

consist of curb inlets, catch basins, ribbon gutters, brow ditches, and storm drain pipes.  The 

project will also have two underground storm water storage facilities for peak flow attenuation 

as well as two proprietary Modular Wetland Systems (MWS) for storm water quality 

treatment.   

 

The west half of Zeiders Road will be constructed to a total width of 76 feet.  The road will be 

crowned in the center and runoff will flow evenly on both sides of the street. Proposed public 

improvements also consist of non-contiguous sidewalk and a decomposed granite trail.   

 

The proposed site consists of two (2) major drainage basins, Drainage Basin 1 and 2, with two 

(2) discharge locations, POC-1 and POC-2, to mimic the existing conditions.  Drainage Basin 1 

consists of the majority of the site.  Onsite runoff flows overland and in proposed storm drain 

to two underground storm water storage facilities which provide peak flow attenuation for the 

100-yr 1-hr storm event as well as hydromodification management flow control for the 2-yr 

24-hr storm event.  Discharge from the underground storage facilities will be pumped to MWS 

for water quality treatment prior to discharging at POC-1.  

 

Offsite storm water runoff that runs onto the site along the southern boundary from the three 

offsite tributary drainage courses will be captured in proposed brow ditches and conveyed to 

three proposed onsite headwalls and one catch basin and then conveyed in proposed onsite 

storm drain infrastructure separately from the proposed onsite flows to POC-1 at the northern 

property boundary.  The offsite runoff will confluence with proposed onsite runoff (onsite 



treated and hydromodified) immediately prior to discharging to POC-1.  The storm drain will 

be discharged through a headwall where a riprap energy dissipator will spread and slow the 

flow to the existing drainage flow path. 

 

Drainage Basin 2 consists of the eastern edge of the property and the half width of Zeiders 

Road in the project vicinity. Proposed storm drain runoff from the west half of Zeiders Road 

will flow to biofiltration basins located between the curb and sidewalk. Runoff will enter the 

biofiltration basins through curb cuts.  Runoff that is unable to infiltrate will flow out of the 

basins through curb cuts and flow to POC-2. 

 

Pursuant to the RCFWCD Hydrology Manual, the Rational Method was used to calculate the 

proposed condition onsite peak runoff for the 100-year 1-hr storm event. The underground 

storm water storage facilities provide mitigation for the 100-year 1-hr storm event peak 

discharge. Refer to Section 2.4 and Appendix C for detention information. The table below 

summarizes the onsite runoff flows for the existing and proposed conditions. Refer to 

Appendix B for calculations. 

 

Table 2: 100-YR 1-HR ONSITE EXISTING AND PROPOSED PEAK DISCHARGE SUMMARY 

Drainage Basin 
 

Existing Proposed Mitigated 

1 

Area (ac) 15.1 18.9 18.9 

Tc (min) 22.03 8.96 15.58 

Q100 (cfs) 24.63 55.34 24.45 

2 

Area (ac) 5.5 1.7 1.7 

Tc (min) 19.79 13.42 13.42 

Q100 (cfs) 10.13 4.65 4.65 
 

Additional Rational Method analyses were performed to quantify the offsite peak discharge 

that runs onto the site. Runoff to each proposed headwall and catch basin was analyzed and 

then routed through the site where it confluences with proposed onsite flow immediately 

prior to discharging to POC-1. Refer to Appendix B for calculations. 
 

1.4 Summary Conclusions 

  

Based upon the analyses included in this report, the proposed underground storage facilities 

are sized to mitigate the 100-year 1-hr storm event peak runoff to below the existing condition 

flow rates. Historical points of discharge were maintained and the proposed development and 

resulting mitigated peak runoff will not have an adverse effect on the downstream systems 

due to this mitigation. 

 

1.5 References 

 

“Riverside County Flood Control and Water Conservation District Hydrology Manual”, April 

1978, John W. Bryant, Riverside County Flood Control and Water Conservation District 



 

“California Regional Water Quality Control Board Order No. R8-2010-0033,” California Regional 

Water Quality Control Board, Riverside County Region (SDRWQCB). 

 

Soil Survey Staff, Natural Resources Conservation Service, United States Department of 

Agriculture. Web Soil Survey. Available online at http://websoilsurvey.nrcs.usda.gov.  

 

Precipitation Frequency Data Server (PFDS), NOAA’s National Weather Service, United States 

Department of Commerce. Available online at https://hdsc.nws.noaa.gov/pfds/.  

 



2.0 METHODOLOGY 
 

2.1 Rational Method 

 

Pursuant to the RCFWCD Hydrology Manual dated April 1978, the Rational Method (RM) was 

used to analyze the peak discharge from the project site in the existing and proposed 

conditions. 

 

The RM is based on the following equation: 

  

Q = CIA 

 Where: 

  Q= peak discharge (cfs) 

  C = runoff coefficient, ratio of rainfall that produces storm water  

   runoff (runoff vs. infiltration/evaporation/absorption/etc) 

   I = rainfall intensity corresponding to the Tc for the area (in/hr) 

  A = drainage area contributing to the basin (ac) 

 

Using the Time of Concentration (Tc), which is the time required for a given element of water 

that originates at the most remote point of the basin being analyzed to reach the point at 

which the runoff from the basin is being analyzed, the RM equation determines the storm 

water runoff rate (Q) for a given basin in terms of flow (cfs). 

  

2.2 Hydrologic Parameters 

 

The following hydrologic parameters were utilized to perform the Rational Method analysis: 

 

 Design Storm: 100-year 

 Soil Type:   C and D 

 Rainfall:   10-yr 10 min (1.84 in/hr) and 60 min (0.892 in/hr) 

     100-yr 10 min (3.15 in/hr) and 60 min (1.52 in/hr) 

  Land Use: Natural, Undeveloped (Existing Condition) 

    Commercial (Proposed Condition)   

 

Refer to Appendix A for the USDA Web Soil Survey information, NOAA Atlas 14 point 

precipitation frequencies, and RCFWCD Hydrology Manual pervious and impervious cover 

information.  

 

2.3 AES Rational Method Computer Model 

 

The Rational Method computer program developed by Advanced Engineering Software (AES 

2016) was used to analyze the hydrologic characteristics of the project site. 

 



The AES hydrologic model is developed by creating independent node-link models of each 

interior drainage basin and linking these sub-models together at confluence points. The AES 

program has the capability to perform calculations for 15 hydrologic processes. These 

processes are assigned code numbers that appear in the results. The code numbers and their 

significance are as follows: 

 

Subarea Hydrologic Processes (Codes) 

 

Code 1: Confluence analysis at node 

Code 2: Initial subarea analysis 

Code 3: Pipe flow travel time (computer-estimate pipe sizes) 

Code 4: Pipe flow travel time (user-specified pipe size) 

Code 5: Trapezoidal channel travel time 

Code 6: Street flow analysis through a subarea 

Code 7: User-specified information at a node 

Code 8: Addition of the subarea runoff to mainline 

Code 9: V-Gutter flow through subarea 

Code 10: Copy mainstream data onto memory bank 

Code 11: Confluence a memory bank with the mainstream memory 

Code 12: Clear a memory bank 

Code 13: Clear the mainstream memory 

Code 14: Copy a memory bank onto the mainstream memory 

Code 15: Hydrologic data bank storage functions 

 

To perform the hydrologic analysis, base information for the study area is required. This 

information includes the existing drainage facility locations and sizes, land uses, flow patterns, 

drainage basin boundaries, and topographic elevations. Drainage basin boundaries, flow 

patterns, and topographic elevations are shown on the drainage exhibits located in Appendix 

D.  
 

2.4 Detention (100-Year Event) 

 
The underground storm water storage facilities provide mitigation of the 100-year 1-hr storm 

event peak flow rate as well as hydromodification management (HMP) flow control for the 2-

yr 24-hr storm event. The 100-year 1-hr storm event detention analysis was performed using 

HydroCAD Stormwater Modeling software. The inflow runoff hydrographs to the storage 

vaults were modeled per the RCFWCD Hydrology Manual. HydroCAD has the ability to route 

the inflow hydrographs through the underground storage facilities and based on the vault 

cross-sectional geometry, stage storage and outlet structure data, HydroCAD calculates the 

detained peak flow rate and detained time to peak.  

 

Each underground storm water storage facility has a low-flow orifice to comply with HMP 

requirements and an overflow weir for larger storm events. Refer to the plans for facility 

details.  



 

For the mitigated hydrologic analysis, the effects of the detention provided by the 

underground storage facilities were incorporated into the AES analysis. This was done by 

inserting the results from the HydroCAD analysis, detained peak flow rate and detained time 

to peak, into the proposed condition AES model to create the mitigated condition model. Refer 

to Appendix B for the detailed output. 

 

Based on the results of the HydroCAD and AES analysis, the 100-year 1-hr storm event 

proposed peak flow rate is mitigated to below the existing condition. Refer to Appendix C for 

the HydroCAD detention detailed output. 

 



APPENDIX A 
 

HYDROLOGY SUPPORT MATERIAL 
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APPENDIX B 
 

AES RATIONAL METHOD OUTPUT 
 

 
 



 
100-YR 1-HR EXISTING 



____________________________________________________________________________
****************************************************************************
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL
          (c) Copyright 1982-2016 Advanced Engineering Software (aes)
                       (Rational Tabling Version 23.0)
                    Release Date: 07/01/2016  License ID 1452

                            Analysis prepared by:

                       PASCO LARET SUITER & ASSOCIATES                       
                         535 NORTH HIGHWAY 101, STE A                        
                            SOLANA BEACH, CA 92075                           
                                 858-259-8212                                

  ************************** DESCRIPTION OF STUDY **************************
* 3983 ZEIDERS                                                             *
* EXISTING CONDITION                                                       *
* 100-YR                                                                   *
  **************************************************************************

   FILE NAME: 3983E00.DAT                                       
   TIME/DATE OF STUDY: 19:58 12/05/2023
----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
----------------------------------------------------------------------------
   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  1.840
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.892
   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.150
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.520
   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4041025
   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4066907
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.520
   SLOPE OF INTENSITY DURATION CURVE = 0.4067
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL
         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES
   *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<<<<<
============================================================================
          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS: UNDEVELOPED WITH GOOD COVER
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   230.00
   UPSTREAM ELEVATION(FEET) =   1579.50
   DOWNSTREAM ELEVATION(FEET) =   1573.20
   ELEVATION DIFFERENCE(FEET) =      6.30
   TC = 0.937*[(  230.00**3)/(     6.30)]**.2 =   16.947
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.542
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7283
   SOIL CLASSIFICATION IS "C"
   SUBAREA RUNOFF(CFS) =      0.85
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   TOTAL AREA(ACRES) =      0.46   TOTAL RUNOFF(CFS) =      0.85

****************************************************************************
   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) =   1573.20  DOWNSTREAM(FEET) =   1559.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1066.00   CHANNEL SLOPE =  0.0133
   CHANNEL BASE(FEET) =    5.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.285
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7130
   SOIL CLASSIFICATION IS "C"
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      12.80
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.49
   AVERAGE FLOW DEPTH(FEET) =   0.59   TRAVEL TIME(MIN.) =   5.08
   Tc(MIN.) =   22.03
   SUBAREA AREA(ACRES) =    14.60       SUBAREA RUNOFF(CFS) =   23.78
   TOTAL AREA(ACRES) =       15.1         PEAK FLOW RATE(CFS) =      24.63

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.86   FLOW VELOCITY(FEET/SEC.) =   4.28
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =    1296.00 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  21
----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
============================================================================
          ASSUMED INITIAL SUBAREA UNIFORM
          DEVELOPMENT IS: UNDEVELOPED WITH GOOD COVER
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   160.00
   UPSTREAM ELEVATION(FEET) =   1574.20
   DOWNSTREAM ELEVATION(FEET) =   1570.00
   ELEVATION DIFFERENCE(FEET) =      4.20
   TC = 0.937*[(  160.00**3)/(     4.20)]**.2 =   14.783
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.687
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7723
   SOIL CLASSIFICATION IS "D"
   SUBAREA RUNOFF(CFS) =      0.75
   TOTAL AREA(ACRES) =      0.36   TOTAL RUNOFF(CFS) =      0.75

****************************************************************************
   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) =   1570.00  DOWNSTREAM(FEET) =   1557.16
   CHANNEL LENGTH THRU SUBAREA(FEET) =   832.00   CHANNEL SLOPE =  0.0154
   CHANNEL BASE(FEET) =    5.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.386
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7587
   SOIL CLASSIFICATION IS "D"
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.46
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.77
   AVERAGE FLOW DEPTH(FEET) =   0.35   TRAVEL TIME(MIN.) =   5.01
   Tc(MIN.) =   19.79
   SUBAREA AREA(ACRES) =     5.18       SUBAREA RUNOFF(CFS) =    9.38
   TOTAL AREA(ACRES) =        5.5         PEAK FLOW RATE(CFS) =      10.13

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.50   FLOW VELOCITY(FEET/SEC.) =   3.38
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     22.00 =     992.00 FEET.
============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        5.5  TC(MIN.) =     19.79
   PEAK FLOW RATE(CFS)   =      10.13
============================================================================
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============================================================================
   END OF RATIONAL METHOD ANALYSIS
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 **************************************************************************** 
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                       (Rational Tabling Version 23.0) 

                    Release Date: 07/01/2016  License ID 1452 

 

                            Analysis prepared by: 

 

                                                                              

                                                                              

                                                                              

                                                                              

 

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

   FILE NAME: 3983P00.DAT                                        

   TIME/DATE OF STUDY: 10:04 03/14/2024 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

   USER SPECIFIED STORM EVENT(YEAR) =  100.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 

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

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  1.840 

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.892 

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.150 

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.520 

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4041025 

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4066907 

   COMPUTED RAINFALL INTENSITY DATA: 

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.520 

   SLOPE OF INTENSITY DURATION CURVE = 0.4067 

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 

   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL 

         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES 

   *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<<<<< 

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    68.00 

   UPSTREAM ELEVATION(FEET) =   1571.25 

   DOWNSTREAM ELEVATION(FEET) =   1570.00 

   ELEVATION DIFFERENCE(FEET) =      1.25 

   TC = 0.303*[(   68.00**3)/(     1.25)]**.2 =    3.645 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      0.19 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.19 

 



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

   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  61 

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1570.00  DOWNSTREAM ELEVATION(FEET) = 1568.80 

   STREET LENGTH(FEET) =   147.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 40.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.45 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.22 

     HALFSTREET FLOOD WIDTH(FEET) =    4.83 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.27 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.28 

   STREET FLOW TRAVEL TIME(MIN.) =   1.93   Tc(MIN.) =    6.93 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.657 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8902 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.16      SUBAREA RUNOFF(CFS) =    0.52 

   TOTAL AREA(ACRES) =        0.2        PEAK FLOW RATE(CFS) =       0.71 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.25   HALFSTREET FLOOD WIDTH(FEET) =   6.30 

   FLOW VELOCITY(FEET/SEC.) =  1.37   DEPTH*VELOCITY(FT*FT/SEC.) =   0.35 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     215.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    102.00 TO NODE    102.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.657 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8902 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.81 

   TOTAL AREA(ACRES) =        0.5   TOTAL RUNOFF(CFS) =       1.52 

   TC(MIN.) =    6.93 

 

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

   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) =  1564.80  DOWNSTREAM(FEET) =  1563.13 

   FLOW LENGTH(FEET) =   167.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   7.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.15 

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

   PIPE-FLOW(CFS) =       1.52 

   PIPE TRAVEL TIME(MIN.) =   0.67    Tc(MIN.) =    7.60 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     382.00 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) =  3.522 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8899 



   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.47   SUBAREA RUNOFF(CFS) =    1.47 

   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       2.99 

   TC(MIN.) =    7.60 

 

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

   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) =  1562.96  DOWNSTREAM(FEET) =  1561.84 

   FLOW LENGTH(FEET) =   112.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.98 

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

   PIPE-FLOW(CFS) =       2.99 

   PIPE TRAVEL TIME(MIN.) =   0.38    Tc(MIN.) =    7.98 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     494.00 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) =  3.454 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.28   SUBAREA RUNOFF(CFS) =    0.86 

   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       3.85 

   TC(MIN.) =    7.98 

 

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

   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) =  3.454 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.34 

   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       4.19 

   TC(MIN.) =    7.98 

 

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

   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) =  1561.51  DOWNSTREAM(FEET) =  1561.00 

   FLOW LENGTH(FEET) =    51.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.49 

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

   PIPE-FLOW(CFS) =       4.19 

   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    8.13 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    105.00 =     545.00 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) =  3.427 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    0.95 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       5.14 

   TC(MIN.) =    8.13 

 



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

   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) =  3.427 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.12   SUBAREA RUNOFF(CFS) =    0.37 

   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       5.50 

   TC(MIN.) =    8.13 

 

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

   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) =  3.427 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.05   SUBAREA RUNOFF(CFS) =    0.15 

   TOTAL AREA(ACRES) =        1.8   TOTAL RUNOFF(CFS) =       5.66 

   TC(MIN.) =    8.13 

 

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

   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) =  1561.00  DOWNSTREAM(FEET) =  1559.97 

   FLOW LENGTH(FEET) =   103.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.81 

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

   PIPE-FLOW(CFS) =       5.66 

   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =    8.43 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     648.00 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) =  3.377 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8895 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.23   SUBAREA RUNOFF(CFS) =    0.69 

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       6.35 

   TC(MIN.) =    8.43 

 

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

   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) =  3.377 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8895 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.24 

   TOTAL AREA(ACRES) =        2.1   TOTAL RUNOFF(CFS) =       6.59 

   TC(MIN.) =    8.43 

 

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

   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) =  1559.97  DOWNSTREAM(FEET) =  1559.04 

   FLOW LENGTH(FEET) =    93.00   MANNING'S N =  0.013 



   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.16 

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

   PIPE-FLOW(CFS) =       6.59 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    8.68 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.00 =     741.00 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) =  3.337 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8894 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    2.02   SUBAREA RUNOFF(CFS) =    6.00 

   TOTAL AREA(ACRES) =        4.1   TOTAL RUNOFF(CFS) =      12.58 

   TC(MIN.) =    8.68 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  10 

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

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

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

 

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  21 

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    89.00 

   UPSTREAM ELEVATION(FEET) =   1569.21 

   DOWNSTREAM ELEVATION(FEET) =   1567.84 

   ELEVATION DIFFERENCE(FEET) =      1.37 

   TC = 0.303*[(   89.00**3)/(     1.37)]**.2 =    4.206 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      0.86 

   TOTAL AREA(ACRES) =      0.23   TOTAL RUNOFF(CFS) =      0.86 

 

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

   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) =  1563.84  DOWNSTREAM(FEET) =  1562.90 

   FLOW LENGTH(FEET) =    94.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.69 

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

   PIPE-FLOW(CFS) =       0.86 

   PIPE TRAVEL TIME(MIN.) =   0.42    Tc(MIN.) =    5.42 

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =     183.00 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) =  4.040 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8911 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.16   SUBAREA RUNOFF(CFS) =    0.58 

   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CFS) =       1.43 

   TC(MIN.) =    5.42 



 

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

   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) =  1562.73  DOWNSTREAM(FEET) =  1561.54 

   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   6.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.11 

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

   PIPE-FLOW(CFS) =       1.43 

   PIPE TRAVEL TIME(MIN.) =   0.49    Tc(MIN.) =    5.91 

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    113.00 =     303.00 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) =  3.901 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.65   SUBAREA RUNOFF(CFS) =    2.26 

   TOTAL AREA(ACRES) =        1.0   TOTAL RUNOFF(CFS) =       3.69 

   TC(MIN.) =    5.91 

 

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

   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) =  3.901 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.15   SUBAREA RUNOFF(CFS) =    0.52 

   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       4.21 

   TC(MIN.) =    5.91 

 

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

   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) =  3.901 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    1.01 

   TOTAL AREA(ACRES) =        1.5   TOTAL RUNOFF(CFS) =       5.22 

   TC(MIN.) =    5.91 

 

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

   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) =  3.901 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.87 

   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       6.09 

   TC(MIN.) =    5.91 

 

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

   FLOW PROCESS FROM NODE    113.00 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) =  1558.88  DOWNSTREAM(FEET) =  1556.63 



   FLOW LENGTH(FEET) =   226.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.84 

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

   PIPE-FLOW(CFS) =       6.09 

   PIPE TRAVEL TIME(MIN.) =   0.64    Tc(MIN.) =    6.56 

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    107.00 =     529.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 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        6.09     6.56       3.740        1.73 

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    107.00 =     529.00 FEET. 

 

   ** MEMORY BANK #  1 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       12.58     8.68       3.337        4.13 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.00 =     741.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      15.59       6.56        3.740 

       2      18.01       8.68        3.337 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      18.01   Tc(MIN.) =    8.68 

   TOTAL AREA(ACRES) =        5.9 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  12 

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

   >>>>>CLEAR MEMORY BANK # 1 <<<<< 

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

 

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

   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) =  3.337 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8894 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.20   SUBAREA RUNOFF(CFS) =    0.59 

   TOTAL AREA(ACRES) =        6.1   TOTAL RUNOFF(CFS) =      18.61 

   TC(MIN.) =    8.68 

 

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

   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) =  3.337 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8894 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.24   SUBAREA RUNOFF(CFS) =    0.71 

   TOTAL AREA(ACRES) =        6.3   TOTAL RUNOFF(CFS) =      19.32 

   TC(MIN.) =    8.68 



 

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

   FLOW PROCESS FROM NODE    107.00 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) =  1556.30  DOWNSTREAM(FEET) =  1555.00 

   FLOW LENGTH(FEET) =   125.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  17.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.06 

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

   PIPE-FLOW(CFS) =      19.32 

   PIPE TRAVEL TIME(MIN.) =   0.26    Tc(MIN.) =    8.94 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    114.00 =     866.00 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) =  3.297 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8893 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    0.85 

   TOTAL AREA(ACRES) =        6.6   TOTAL RUNOFF(CFS) =      20.17 

   TC(MIN.) =    8.94 

 

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

   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) =  3.297 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8893 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.32 

   TOTAL AREA(ACRES) =        6.7   TOTAL RUNOFF(CFS) =      20.49 

   TC(MIN.) =    8.94 

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    121.00 IS CODE =  21 

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    76.00 

   UPSTREAM ELEVATION(FEET) =   1570.82 

   DOWNSTREAM ELEVATION(FEET) =   1569.32 

   ELEVATION DIFFERENCE(FEET) =      1.50 

   TC = 0.303*[(   76.00**3)/(     1.50)]**.2 =    3.757 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      0.19 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.19 

 

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

   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  61 

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

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

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



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

   UPSTREAM ELEVATION(FEET) = 1569.32  DOWNSTREAM ELEVATION(FEET) = 1565.50 

   STREET LENGTH(FEET) =   420.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 62.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.20 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.29 

     HALFSTREET FLOOD WIDTH(FEET) =    7.98 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.59 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.45 

   STREET FLOW TRAVEL TIME(MIN.) =   4.40   Tc(MIN.) =    9.40 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.230 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8891 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.70      SUBAREA RUNOFF(CFS) =    2.01 

   TOTAL AREA(ACRES) =        0.8        PEAK FLOW RATE(CFS) =       2.20 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =  10.42 

   FLOW VELOCITY(FEET/SEC.) =  1.82   DEPTH*VELOCITY(FT*FT/SEC.) =   0.61 

   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    122.00 =     496.00 FEET. 

 

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

   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) =  1561.50  DOWNSTREAM(FEET) =  1561.12 

   FLOW LENGTH(FEET) =    38.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.68 

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

   PIPE-FLOW(CFS) =       2.20 

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    9.54 

   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    123.00 =     534.00 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) =  3.212 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8891 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.40 

   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       2.60 

   TC(MIN.) =    9.54 

 

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

   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) =  3.212 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8891 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    0.83 

   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       3.42 

   TC(MIN.) =    9.54 

 



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

   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) =  1560.79  DOWNSTREAM(FEET) =  1556.00 

   FLOW LENGTH(FEET) =   222.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.97 

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

   PIPE-FLOW(CFS) =       3.42 

   PIPE TRAVEL TIME(MIN.) =   0.53    Tc(MIN.) =   10.07 

   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    124.00 =     756.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    124.00 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        3.42    10.07       3.142        1.18 

   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    124.00 =     756.00 FEET. 

 

   ** MEMORY BANK #  2 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       20.49     8.94       3.297        6.70 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    124.00 =     866.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      23.53       8.94        3.297 

       2      22.95      10.07        3.142 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      23.53   Tc(MIN.) =    8.94 

   TOTAL AREA(ACRES) =        7.9 

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    124.00 IS CODE =  12 

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

   >>>>>CLEAR MEMORY BANK # 2 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    231.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1565.50  DOWNSTREAM(FEET) =  1560.20 

   FLOW LENGTH(FEET) =   206.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.73 

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

   PIPE-FLOW(CFS) =      23.53 

   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =    9.23 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    231.00 =    1072.00 FEET. 

 

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



   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 

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

 

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

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

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    48.00 

   UPSTREAM ELEVATION(FEET) =   1571.08 

   DOWNSTREAM ELEVATION(FEET) =   1570.00 

   ELEVATION DIFFERENCE(FEET) =      1.08 

   TC = 0.303*[(   48.00**3)/(     1.08)]**.2 =    3.045 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA RUNOFF(CFS) =      0.15 

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.15 

 

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

   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   1570.00  DOWNSTREAM(FEET) =   1569.54 

   CHANNEL LENGTH THRU SUBAREA(FEET) =    80.00   CHANNEL SLOPE =  0.0057 

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =  25.000 

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   0.50 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.857 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8879 

   SOIL CLASSIFICATION IS "C" 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.64 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.24 

   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   1.08 

   Tc(MIN.) =    6.08 

   SUBAREA AREA(ACRES) =     0.29       SUBAREA RUNOFF(CFS) =    0.99 

   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       1.14 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   1.46 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =     128.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    202.00 TO NODE    203.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1565.54  DOWNSTREAM(FEET) =  1563.61 

   FLOW LENGTH(FEET) =   194.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.97 

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

   PIPE-FLOW(CFS) =       1.14 

   PIPE TRAVEL TIME(MIN.) =   0.82    Tc(MIN.) =    6.89 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    203.00 =     322.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    203.00 TO NODE    203.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.665 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8874 



   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.41   SUBAREA RUNOFF(CFS) =    1.33 

   TOTAL AREA(ACRES) =        0.7   TOTAL RUNOFF(CFS) =       2.47 

   TC(MIN.) =    6.89 

 

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

   FLOW PROCESS FROM NODE    203.00 TO NODE    204.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1563.44  DOWNSTREAM(FEET) =  1562.18 

   FLOW LENGTH(FEET) =   127.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.80 

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

   PIPE-FLOW(CFS) =       2.47 

   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =    7.33 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    204.00 =     449.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.573 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8871 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    0.98 

   TOTAL AREA(ACRES) =        1.0   TOTAL RUNOFF(CFS) =       3.46 

   TC(MIN.) =    7.33 

 

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.573 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8871 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.21   SUBAREA RUNOFF(CFS) =    0.67 

   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       4.12 

   TC(MIN.) =    7.33 

 

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.573 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8871 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.44 

   TOTAL AREA(ACRES) =        1.4   TOTAL RUNOFF(CFS) =       4.57 

   TC(MIN.) =    7.33 

 

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    205.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1561.85  DOWNSTREAM(FEET) =  1561.24 

   FLOW LENGTH(FEET) =    61.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   9.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.60 

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

   PIPE-FLOW(CFS) =       4.57 

   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    7.52 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    205.00 =     510.00 FEET. 

 



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

   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.538 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8870 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.78 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       5.35 

   TC(MIN.) =    7.52 

 

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.538 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8870 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.05   SUBAREA RUNOFF(CFS) =    0.16 

   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       5.51 

   TC(MIN.) =    7.52 

 

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.538 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8870 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.44 

   TOTAL AREA(ACRES) =        1.8   TOTAL RUNOFF(CFS) =       5.95 

   TC(MIN.) =    7.52 

 

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    206.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1561.24  DOWNSTREAM(FEET) =  1560.20 

   FLOW LENGTH(FEET) =   104.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.84 

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

   PIPE-FLOW(CFS) =       5.95 

   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =    7.81 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    206.00 =     614.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    206.00 TO NODE    206.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.483 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.34   SUBAREA RUNOFF(CFS) =    1.05 

   TOTAL AREA(ACRES) =        2.2   TOTAL RUNOFF(CFS) =       7.00 

   TC(MIN.) =    7.81 

 

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

   FLOW PROCESS FROM NODE    206.00 TO NODE    207.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1560.20  DOWNSTREAM(FEET) =  1560.04 

   FLOW LENGTH(FEET) =    16.00   MANNING'S N =  0.013 



   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.23 

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

   PIPE-FLOW(CFS) =       7.00 

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    7.86 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    207.00 =     630.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    207.00 TO NODE    207.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.475 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.19   SUBAREA RUNOFF(CFS) =    0.59 

   TOTAL AREA(ACRES) =        2.4   TOTAL RUNOFF(CFS) =       7.58 

   TC(MIN.) =    7.86 

 

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

   FLOW PROCESS FROM NODE    207.00 TO NODE    207.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.475 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.10   SUBAREA RUNOFF(CFS) =    0.31 

   TOTAL AREA(ACRES) =        2.5   TOTAL RUNOFF(CFS) =       7.89 

   TC(MIN.) =    7.86 

 

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

   FLOW PROCESS FROM NODE    207.00 TO NODE    208.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1559.71  DOWNSTREAM(FEET) =  1558.83 

   FLOW LENGTH(FEET) =    87.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.42 

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

   PIPE-FLOW(CFS) =       7.89 

   PIPE TRAVEL TIME(MIN.) =   0.23    Tc(MIN.) =    8.08 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    208.00 =     717.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    208.00 TO NODE    208.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.435 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    2.72   SUBAREA RUNOFF(CFS) =    8.31 

   TOTAL AREA(ACRES) =        5.2   TOTAL RUNOFF(CFS) =      16.20 

   TC(MIN.) =    8.08 

 

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

   FLOW PROCESS FROM NODE    208.00 TO NODE    209.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1558.59  DOWNSTREAM(FEET) =  1557.75 

   FLOW LENGTH(FEET) =    70.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.01 

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

   PIPE-FLOW(CFS) =      16.20 

   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    8.23 



   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    209.00 =     787.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.410 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8896 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.61   SUBAREA RUNOFF(CFS) =    1.85 

   TOTAL AREA(ACRES) =        5.8   TOTAL RUNOFF(CFS) =      18.05 

   TC(MIN.) =    8.23 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.410 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8896 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.19   SUBAREA RUNOFF(CFS) =    0.58 

   TOTAL AREA(ACRES) =        6.0   TOTAL RUNOFF(CFS) =      18.63 

   TC(MIN.) =    8.23 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.410 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8896 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.38   SUBAREA RUNOFF(CFS) =    1.15 

   TOTAL AREA(ACRES) =        6.4   TOTAL RUNOFF(CFS) =      19.78 

   TC(MIN.) =    8.23 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  10 

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

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

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

 

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

   FLOW PROCESS FROM NODE    210.00 TO NODE    211.00 IS CODE =  21 

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    67.00 

   UPSTREAM ELEVATION(FEET) =   1572.18 

   DOWNSTREAM ELEVATION(FEET) =   1571.05 

   ELEVATION DIFFERENCE(FEET) =      1.13 

   TC = 0.303*[(   67.00**3)/(     1.13)]**.2 =    3.687 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA RUNOFF(CFS) =      0.22 

   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.22 

 

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

   FLOW PROCESS FROM NODE    211.00 TO NODE    212.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   1571.05  DOWNSTREAM(FEET) =   1570.64 



   CHANNEL LENGTH THRU SUBAREA(FEET) =    76.00   CHANNEL SLOPE =  0.0054 

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =  25.000 

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   0.50 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.874 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8879 

   SOIL CLASSIFICATION IS "C" 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.65 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.25 

   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   1.01 

   Tc(MIN.) =    6.01 

   SUBAREA AREA(ACRES) =     0.25       SUBAREA RUNOFF(CFS) =    0.86 

   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       1.08 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   1.38 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    212.00 =     143.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    212.00 TO NODE    213.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1566.64  DOWNSTREAM(FEET) =  1565.79 

   FLOW LENGTH(FEET) =    85.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.92 

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

   PIPE-FLOW(CFS) =       1.08 

   PIPE TRAVEL TIME(MIN.) =   0.36    Tc(MIN.) =    6.37 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    213.00 =     228.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    213.00 TO NODE    213.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.783 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    1.04 

   TOTAL AREA(ACRES) =        0.6   TOTAL RUNOFF(CFS) =       2.12 

   TC(MIN.) =    6.37 

 

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

   FLOW PROCESS FROM NODE    213.00 TO NODE    214.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1565.46  DOWNSTREAM(FEET) =  1564.65 

   FLOW LENGTH(FEET) =    81.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.65 

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

   PIPE-FLOW(CFS) =       2.12 

   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =    6.66 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    214.00 =     309.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    214.00 TO NODE    214.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.715 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8875 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.28   SUBAREA RUNOFF(CFS) =    0.92 

   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       3.05 

   TC(MIN.) =    6.66 

 



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

   FLOW PROCESS FROM NODE    214.00 TO NODE    215.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1564.65  DOWNSTREAM(FEET) =  1563.83 

   FLOW LENGTH(FEET) =    82.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.99 

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

   PIPE-FLOW(CFS) =       3.05 

   PIPE TRAVEL TIME(MIN.) =   0.27    Tc(MIN.) =    6.94 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    215.00 =     391.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    215.00 TO NODE    215.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.655 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8873 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    1.01 

   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       4.05 

   TC(MIN.) =    6.94 

 

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

   FLOW PROCESS FROM NODE    215.00 TO NODE    216.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1563.50  DOWNSTREAM(FEET) =  1562.70 

   FLOW LENGTH(FEET) =    80.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.45 

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

   PIPE-FLOW(CFS) =       4.05 

   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =    7.18 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    216.00 =     471.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    216.00 TO NODE    216.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.604 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8872 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    0.99 

   TOTAL AREA(ACRES) =        1.5   TOTAL RUNOFF(CFS) =       5.04 

   TC(MIN.) =    7.18 

 

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

   FLOW PROCESS FROM NODE    216.00 TO NODE    217.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1562.70  DOWNSTREAM(FEET) =  1561.28 

   FLOW LENGTH(FEET) =   142.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.70 

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

   PIPE-FLOW(CFS) =       5.04 

   PIPE TRAVEL TIME(MIN.) =   0.41    Tc(MIN.) =    7.60 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    217.00 =     613.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    217.00 TO NODE    217.00 IS CODE =  81 



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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.522 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8869 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.13   SUBAREA RUNOFF(CFS) =    0.41 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       5.45 

   TC(MIN.) =    7.60 

 

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

   FLOW PROCESS FROM NODE    217.00 TO NODE    218.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1560.94  DOWNSTREAM(FEET) =  1560.32 

   FLOW LENGTH(FEET) =    62.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.77 

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

   PIPE-FLOW(CFS) =       5.45 

   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    7.78 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    218.00 =     675.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    218.00 TO NODE    218.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.489 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.32   SUBAREA RUNOFF(CFS) =    0.99 

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       6.44 

   TC(MIN.) =    7.78 

 

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

   FLOW PROCESS FROM NODE    218.00 TO NODE    218.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.489 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.25 

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       6.69 

   TC(MIN.) =    7.78 

 

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

   FLOW PROCESS FROM NODE    218.00 TO NODE    225.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1560.32  DOWNSTREAM(FEET) =  1559.12 

   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.17 

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

   PIPE-FLOW(CFS) =       6.69 

   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =    8.10 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    225.00 =     795.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    225.00 TO NODE    225.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 

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

 

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



   FLOW PROCESS FROM NODE    220.00 TO NODE    221.00 IS CODE =  21 

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    78.00 

   UPSTREAM ELEVATION(FEET) =   1570.82 

   DOWNSTREAM ELEVATION(FEET) =   1569.22 

   ELEVATION DIFFERENCE(FEET) =      1.60 

   TC = 0.303*[(   78.00**3)/(     1.60)]**.2 =    3.767 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA RUNOFF(CFS) =      0.22 

   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.22 

 

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

   FLOW PROCESS FROM NODE    221.00 TO NODE    222.00 IS CODE =  61 

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1569.22  DOWNSTREAM ELEVATION(FEET) = 1568.73 

   STREET LENGTH(FEET) =    64.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 62.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.69 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.25 

     HALFSTREET FLOOD WIDTH(FEET) =    6.35 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.33 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.34 

   STREET FLOW TRAVEL TIME(MIN.) =   0.80   Tc(MIN.) =    5.80 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.931 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8881 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.27      SUBAREA RUNOFF(CFS) =    0.94 

   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.17 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.21 

   FLOW VELOCITY(FEET/SEC.) =  1.47   DEPTH*VELOCITY(FT*FT/SEC.) =   0.43 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    222.00 =     142.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    222.00 TO NODE    223.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1564.73  DOWNSTREAM(FEET) =  1563.62 

   FLOW LENGTH(FEET) =   110.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.98 

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

   PIPE-FLOW(CFS) =       1.17 

   PIPE TRAVEL TIME(MIN.) =   0.46    Tc(MIN.) =    6.26 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    223.00 =     252.00 FEET. 

 



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

   FLOW PROCESS FROM NODE    223.00 TO NODE    224.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1563.29  DOWNSTREAM(FEET) =  1562.33 

   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.98 

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

   PIPE-FLOW(CFS) =       1.17 

   PIPE TRAVEL TIME(MIN.) =   0.40    Tc(MIN.) =    6.66 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    224.00 =     347.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    224.00 TO NODE    224.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.716 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8875 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.44   SUBAREA RUNOFF(CFS) =    1.45 

   TOTAL AREA(ACRES) =        0.8   TOTAL RUNOFF(CFS) =       2.62 

   TC(MIN.) =    6.66 

 

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

   FLOW PROCESS FROM NODE    224.00 TO NODE    225.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1562.33  DOWNSTREAM(FEET) =  1560.69 

   FLOW LENGTH(FEET) =   138.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.20 

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

   PIPE-FLOW(CFS) =       2.62 

   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =    7.10 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    225.00 =     485.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    225.00 TO NODE    225.00 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        2.62     7.10       3.620        0.77 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    225.00 =     485.00 FEET. 

 

   ** MEMORY BANK #  2 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1        6.69     8.10       3.432        2.05 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    225.00 =     795.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1       8.48       7.10        3.620 

       2       9.17       8.10        3.432 



 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       9.17   Tc(MIN.) =    8.10 

   TOTAL AREA(ACRES) =        2.8 

 

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

   FLOW PROCESS FROM NODE    225.00 TO NODE    226.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1558.79  DOWNSTREAM(FEET) =  1557.75 

   FLOW LENGTH(FEET) =    33.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.16 

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

   PIPE-FLOW(CFS) =       9.17 

   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    8.15 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    226.00 =     828.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    226.00 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        9.17     8.15       3.423        2.82 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    226.00 =     828.00 FEET. 

 

   ** MEMORY BANK #  1 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       19.78     8.23       3.410        6.37 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    226.00 =     787.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      28.78       8.15        3.423 

       2      28.92       8.23        3.410 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      28.92   Tc(MIN.) =    8.23 

   TOTAL AREA(ACRES) =        9.2 

 

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

   FLOW PROCESS FROM NODE    230.00 TO NODE    231.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1565.50  DOWNSTREAM(FEET) =  1559.80 

   FLOW LENGTH(FEET) =   400.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  18.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.08 

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

   PIPE-FLOW(CFS) =      28.92 

   PIPE TRAVEL TIME(MIN.) =   0.66    Tc(MIN.) =    8.89 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    231.00 =    1228.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 IS CODE =  11 



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

   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<< 

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

 

   ** MAIN STREAM CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       28.92     8.89       3.305        9.19 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    231.00 =    1228.00 FEET. 

 

   ** MEMORY BANK #  3 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       23.53     9.23       3.255        7.88 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    231.00 =    1072.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      51.58       8.89        3.305 

       2      52.01       9.23        3.255 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      51.58   Tc(MIN.) =    8.89 

   TOTAL AREA(ACRES) =       17.1 

 

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

   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 IS CODE =  12 

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

   >>>>>CLEAR MEMORY BANK # 3 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    233.00 TO NODE    231.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.305 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8862 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.43   SUBAREA RUNOFF(CFS) =    1.26 

   TOTAL AREA(ACRES) =       17.5   TOTAL RUNOFF(CFS) =      52.84 

   TC(MIN.) =    8.89 

 

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

   FLOW PROCESS FROM NODE    231.00 TO NODE    232.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1559.47  DOWNSTREAM(FEET) =  1559.25 

   FLOW LENGTH(FEET) =    36.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  39.0 INCH PIPE IS  27.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.50 

   ESTIMATED PIPE DIAMETER(INCH) =  39.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      52.84 

   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =    8.96 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    232.00 =    1264.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    232.00 TO NODE    232.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 

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

 



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

   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 IS CODE =  21 

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =   1577.62 

   DOWNSTREAM ELEVATION(FEET) =   1576.19 

   ELEVATION DIFFERENCE(FEET) =      1.43 

   TC = 0.303*[(  100.00**3)/(     1.43)]**.2 =    4.472 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      0.33 

   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.33 

 

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

   FLOW PROCESS FROM NODE    301.00 TO NODE    302.00 IS CODE =  61 

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1576.19  DOWNSTREAM ELEVATION(FEET) = 1569.20 

   STREET LENGTH(FEET) =   564.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 18.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.00 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.26 

     HALFSTREET FLOOD WIDTH(FEET) =    6.80 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.72 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.45 

   STREET FLOW TRAVEL TIME(MIN.) =   5.45   Tc(MIN.) =   10.45 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.094 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.48      SUBAREA RUNOFF(CFS) =    1.32 

   TOTAL AREA(ACRES) =        0.6        PEAK FLOW RATE(CFS) =       1.65 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.30   HALFSTREET FLOOD WIDTH(FEET) =   8.61 

   FLOW VELOCITY(FEET/SEC.) =  1.92   DEPTH*VELOCITY(FT*FT/SEC.) =   0.57 

   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    302.00 =     664.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.094 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.38   SUBAREA RUNOFF(CFS) =    1.04 

   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       2.70 

   TC(MIN.) =   10.45 

 

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

   FLOW PROCESS FROM NODE    302.00 TO NODE    232.00 IS CODE =  51 



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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   1569.20  DOWNSTREAM(FEET) =   1559.00 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   708.00   CHANNEL SLOPE =  0.0144 

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000 

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.796 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 

   SOIL CLASSIFICATION IS "D" 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.12 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.00 

   AVERAGE FLOW DEPTH(FEET) =   0.23   TRAVEL TIME(MIN.) =   2.95 

   Tc(MIN.) =   13.40 

   SUBAREA AREA(ACRES) =     0.34       SUBAREA RUNOFF(CFS) =    0.84 

   TOTAL AREA(ACRES) =        1.3         PEAK FLOW RATE(CFS) =       3.54 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.24   FLOW VELOCITY(FEET/SEC.) =   4.22 

   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    232.00 =    1372.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    232.00 TO NODE    232.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.796 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.20 

   TOTAL AREA(ACRES) =        1.4   TOTAL RUNOFF(CFS) =       3.74 

   TC(MIN.) =   13.40 

 

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

   FLOW PROCESS FROM NODE    232.00 TO NODE    232.00 IS CODE =  11 

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

   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<< 

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

 

   ** MAIN STREAM CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1        3.74    13.40       2.796        1.37 

   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    232.00 =    1372.00 FEET. 

 

   ** MEMORY BANK #  3 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       52.84     8.96       3.294       17.50 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    232.00 =    1264.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      55.34       8.96        3.294 

       2      48.60      13.40        2.796 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      55.34   Tc(MIN.) =    8.96 

   TOTAL AREA(ACRES) =       18.9 

 

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

   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21 

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



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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =   1573.80 

   DOWNSTREAM ELEVATION(FEET) =   1572.27 

   ELEVATION DIFFERENCE(FEET) =      1.53 

   TC = 0.303*[(  100.00**3)/(     1.53)]**.2 =    4.412 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      0.11 

   TOTAL AREA(ACRES) =      0.03   TOTAL RUNOFF(CFS) =      0.11 

 

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

   FLOW PROCESS FROM NODE    401.00 TO NODE    402.00 IS CODE =  61 

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1572.27  DOWNSTREAM ELEVATION(FEET) = 1557.80 

   STREET LENGTH(FEET) =   877.00   CURB HEIGHT(INCHES) =  8.0 

   STREET HALFWIDTH(FEET) = 38.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.10 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.33 

     HALFSTREET FLOOD WIDTH(FEET) =    8.46 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.32 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.76 

   STREET FLOW TRAVEL TIME(MIN.) =   6.31   Tc(MIN.) =   11.31 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.996 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8884 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    1.47      SUBAREA RUNOFF(CFS) =    3.91 

   TOTAL AREA(ACRES) =        1.5        PEAK FLOW RATE(CFS) =       4.02 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.39   HALFSTREET FLOOD WIDTH(FEET) =  11.47 

   FLOW VELOCITY(FEET/SEC.) =  2.67   DEPTH*VELOCITY(FT*FT/SEC.) =   1.04 

   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    402.00 =     977.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    402.00 TO NODE    402.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.996 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8884 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.15   SUBAREA RUNOFF(CFS) =    0.40 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       4.42 

   TC(MIN.) =   11.31 

 

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

   FLOW PROCESS FROM NODE    402.00 TO NODE    403.00 IS CODE =  61 

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

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

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



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

   UPSTREAM ELEVATION(FEET) = 1557.80  DOWNSTREAM ELEVATION(FEET) = 1557.16 

   STREET LENGTH(FEET) =   189.00   CURB HEIGHT(INCHES) =  8.0 

   STREET HALFWIDTH(FEET) = 38.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.53 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.50 

     HALFSTREET FLOOD WIDTH(FEET) =   16.87 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.49 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.74 

   STREET FLOW TRAVEL TIME(MIN.) =   2.11   Tc(MIN.) =   13.42 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.795 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.09      SUBAREA RUNOFF(CFS) =    0.22 

   TOTAL AREA(ACRES) =        1.7        PEAK FLOW RATE(CFS) =       4.65 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.50   HALFSTREET FLOOD WIDTH(FEET) =  17.00 

   FLOW VELOCITY(FEET/SEC.) =  1.51   DEPTH*VELOCITY(FT*FT/SEC.) =   0.75 

   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    403.00 =    1166.00 FEET. 

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

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        1.7  TC(MIN.) =     13.42 

   PEAK FLOW RATE(CFS)   =       4.65 

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

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

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

   FILE NAME: 3983PD00.DAT                                       

   TIME/DATE OF STUDY: 15:12 03/14/2024 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

   USER SPECIFIED STORM EVENT(YEAR) =  100.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 

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

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  1.840 

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.892 

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.150 

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.520 

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4041025 

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4066907 

   COMPUTED RAINFALL INTENSITY DATA: 

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.520 

   SLOPE OF INTENSITY DURATION CURVE = 0.4067 

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 

   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL 

         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES 

   *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<<<<< 

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    68.00 

   UPSTREAM ELEVATION(FEET) =   1571.25 

   DOWNSTREAM ELEVATION(FEET) =   1570.00 

   ELEVATION DIFFERENCE(FEET) =      1.25 

   TC = 0.303*[(   68.00**3)/(     1.25)]**.2 =    3.645 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      0.19 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.19 

 



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

   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  61 

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1570.00  DOWNSTREAM ELEVATION(FEET) = 1568.80 

   STREET LENGTH(FEET) =   147.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 40.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.45 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.22 

     HALFSTREET FLOOD WIDTH(FEET) =    4.83 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.27 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.28 

   STREET FLOW TRAVEL TIME(MIN.) =   1.93   Tc(MIN.) =    6.93 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.657 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8902 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.16      SUBAREA RUNOFF(CFS) =    0.52 

   TOTAL AREA(ACRES) =        0.2        PEAK FLOW RATE(CFS) =       0.71 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.25   HALFSTREET FLOOD WIDTH(FEET) =   6.30 

   FLOW VELOCITY(FEET/SEC.) =  1.37   DEPTH*VELOCITY(FT*FT/SEC.) =   0.35 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     215.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    102.00 TO NODE    102.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.657 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8902 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.81 

   TOTAL AREA(ACRES) =        0.5   TOTAL RUNOFF(CFS) =       1.52 

   TC(MIN.) =    6.93 

 

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

   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) =  1564.80  DOWNSTREAM(FEET) =  1563.13 

   FLOW LENGTH(FEET) =   167.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   7.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.15 

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

   PIPE-FLOW(CFS) =       1.52 

   PIPE TRAVEL TIME(MIN.) =   0.67    Tc(MIN.) =    7.60 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     382.00 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) =  3.522 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8899 



   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.47   SUBAREA RUNOFF(CFS) =    1.47 

   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       2.99 

   TC(MIN.) =    7.60 

 

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

   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) =  1562.96  DOWNSTREAM(FEET) =  1561.84 

   FLOW LENGTH(FEET) =   112.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.98 

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

   PIPE-FLOW(CFS) =       2.99 

   PIPE TRAVEL TIME(MIN.) =   0.38    Tc(MIN.) =    7.98 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     494.00 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) =  3.454 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.28   SUBAREA RUNOFF(CFS) =    0.86 

   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       3.85 

   TC(MIN.) =    7.98 

 

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

   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) =  3.454 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.34 

   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       4.19 

   TC(MIN.) =    7.98 

 

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

   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) =  1561.51  DOWNSTREAM(FEET) =  1561.00 

   FLOW LENGTH(FEET) =    51.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.49 

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

   PIPE-FLOW(CFS) =       4.19 

   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    8.13 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    105.00 =     545.00 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) =  3.427 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    0.95 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       5.14 

   TC(MIN.) =    8.13 

 



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

   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) =  3.427 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.12   SUBAREA RUNOFF(CFS) =    0.37 

   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       5.50 

   TC(MIN.) =    8.13 

 

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

   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) =  3.427 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.05   SUBAREA RUNOFF(CFS) =    0.15 

   TOTAL AREA(ACRES) =        1.8   TOTAL RUNOFF(CFS) =       5.66 

   TC(MIN.) =    8.13 

 

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

   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) =  1561.00  DOWNSTREAM(FEET) =  1559.97 

   FLOW LENGTH(FEET) =   103.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.81 

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

   PIPE-FLOW(CFS) =       5.66 

   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =    8.43 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     648.00 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) =  3.377 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8895 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.23   SUBAREA RUNOFF(CFS) =    0.69 

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       6.35 

   TC(MIN.) =    8.43 

 

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

   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) =  3.377 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8895 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.24 

   TOTAL AREA(ACRES) =        2.1   TOTAL RUNOFF(CFS) =       6.59 

   TC(MIN.) =    8.43 

 

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

   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) =  1559.97  DOWNSTREAM(FEET) =  1559.04 

   FLOW LENGTH(FEET) =    93.00   MANNING'S N =  0.013 



   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.16 

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

   PIPE-FLOW(CFS) =       6.59 

   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    8.68 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.00 =     741.00 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) =  3.337 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8894 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    2.02   SUBAREA RUNOFF(CFS) =    6.00 

   TOTAL AREA(ACRES) =        4.1   TOTAL RUNOFF(CFS) =      12.58 

   TC(MIN.) =    8.68 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  10 

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

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

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

 

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

   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  21 

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    89.00 

   UPSTREAM ELEVATION(FEET) =   1569.21 

   DOWNSTREAM ELEVATION(FEET) =   1567.84 

   ELEVATION DIFFERENCE(FEET) =      1.37 

   TC = 0.303*[(   89.00**3)/(     1.37)]**.2 =    4.206 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      0.86 

   TOTAL AREA(ACRES) =      0.23   TOTAL RUNOFF(CFS) =      0.86 

 

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

   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) =  1563.84  DOWNSTREAM(FEET) =  1562.90 

   FLOW LENGTH(FEET) =    94.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.69 

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

   PIPE-FLOW(CFS) =       0.86 

   PIPE TRAVEL TIME(MIN.) =   0.42    Tc(MIN.) =    5.42 

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =     183.00 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) =  4.040 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8911 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.16   SUBAREA RUNOFF(CFS) =    0.58 

   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CFS) =       1.43 

   TC(MIN.) =    5.42 



 

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

   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) =  1562.73  DOWNSTREAM(FEET) =  1561.54 

   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   6.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.11 

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

   PIPE-FLOW(CFS) =       1.43 

   PIPE TRAVEL TIME(MIN.) =   0.49    Tc(MIN.) =    5.91 

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    113.00 =     303.00 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) =  3.901 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.65   SUBAREA RUNOFF(CFS) =    2.26 

   TOTAL AREA(ACRES) =        1.0   TOTAL RUNOFF(CFS) =       3.69 

   TC(MIN.) =    5.91 

 

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

   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) =  3.901 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.15   SUBAREA RUNOFF(CFS) =    0.52 

   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       4.21 

   TC(MIN.) =    5.91 

 

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

   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) =  3.901 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    1.01 

   TOTAL AREA(ACRES) =        1.5   TOTAL RUNOFF(CFS) =       5.22 

   TC(MIN.) =    5.91 

 

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

   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) =  3.901 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.87 

   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       6.09 

   TC(MIN.) =    5.91 

 

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

   FLOW PROCESS FROM NODE    113.00 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) =  1558.88  DOWNSTREAM(FEET) =  1556.63 



   FLOW LENGTH(FEET) =   226.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.84 

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

   PIPE-FLOW(CFS) =       6.09 

   PIPE TRAVEL TIME(MIN.) =   0.64    Tc(MIN.) =    6.56 

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    107.00 =     529.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 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        6.09     6.56       3.740        1.73 

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    107.00 =     529.00 FEET. 

 

   ** MEMORY BANK #  1 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       12.58     8.68       3.337        4.13 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.00 =     741.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      15.59       6.56        3.740 

       2      18.01       8.68        3.337 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      18.01   Tc(MIN.) =    8.68 

   TOTAL AREA(ACRES) =        5.9 

 

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

   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  12 

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

   >>>>>CLEAR MEMORY BANK # 1 <<<<< 

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

 

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

   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) =  3.337 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8894 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.20   SUBAREA RUNOFF(CFS) =    0.59 

   TOTAL AREA(ACRES) =        6.1   TOTAL RUNOFF(CFS) =      18.61 

   TC(MIN.) =    8.68 

 

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

   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) =  3.337 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8894 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.24   SUBAREA RUNOFF(CFS) =    0.71 

   TOTAL AREA(ACRES) =        6.3   TOTAL RUNOFF(CFS) =      19.32 

   TC(MIN.) =    8.68 



 

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

   FLOW PROCESS FROM NODE    107.00 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) =  1556.30  DOWNSTREAM(FEET) =  1555.00 

   FLOW LENGTH(FEET) =   125.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  17.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.06 

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

   PIPE-FLOW(CFS) =      19.32 

   PIPE TRAVEL TIME(MIN.) =   0.26    Tc(MIN.) =    8.94 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    114.00 =     866.00 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) =  3.297 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8893 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    0.85 

   TOTAL AREA(ACRES) =        6.6   TOTAL RUNOFF(CFS) =      20.17 

   TC(MIN.) =    8.94 

 

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

   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) =  3.297 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8893 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.32 

   TOTAL AREA(ACRES) =        6.7   TOTAL RUNOFF(CFS) =      20.49 

   TC(MIN.) =    8.94 

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    121.00 IS CODE =  21 

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    76.00 

   UPSTREAM ELEVATION(FEET) =   1570.82 

   DOWNSTREAM ELEVATION(FEET) =   1569.32 

   ELEVATION DIFFERENCE(FEET) =      1.50 

   TC = 0.303*[(   76.00**3)/(     1.50)]**.2 =    3.757 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      0.19 

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.19 

 

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

   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  61 

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

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

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



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

   UPSTREAM ELEVATION(FEET) = 1569.32  DOWNSTREAM ELEVATION(FEET) = 1565.50 

   STREET LENGTH(FEET) =   420.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 62.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.20 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.29 

     HALFSTREET FLOOD WIDTH(FEET) =    7.98 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.59 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.45 

   STREET FLOW TRAVEL TIME(MIN.) =   4.40   Tc(MIN.) =    9.40 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.230 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8891 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.70      SUBAREA RUNOFF(CFS) =    2.01 

   TOTAL AREA(ACRES) =        0.8        PEAK FLOW RATE(CFS) =       2.20 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =  10.42 

   FLOW VELOCITY(FEET/SEC.) =  1.82   DEPTH*VELOCITY(FT*FT/SEC.) =   0.61 

   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    122.00 =     496.00 FEET. 

 

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

   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) =  1561.50  DOWNSTREAM(FEET) =  1561.12 

   FLOW LENGTH(FEET) =    38.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.68 

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

   PIPE-FLOW(CFS) =       2.20 

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    9.54 

   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    123.00 =     534.00 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) =  3.212 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8891 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.40 

   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       2.60 

   TC(MIN.) =    9.54 

 

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

   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) =  3.212 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8891 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    0.83 

   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       3.42 

   TC(MIN.) =    9.54 

 



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

   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) =  1560.79  DOWNSTREAM(FEET) =  1556.00 

   FLOW LENGTH(FEET) =   222.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.97 

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

   PIPE-FLOW(CFS) =       3.42 

   PIPE TRAVEL TIME(MIN.) =   0.53    Tc(MIN.) =   10.07 

   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    124.00 =     756.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    124.00 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        3.42    10.07       3.142        1.18 

   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    124.00 =     756.00 FEET. 

 

   ** MEMORY BANK #  2 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       20.49     8.94       3.297        6.70 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    124.00 =     866.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      23.53       8.94        3.297 

       2      22.95      10.07        3.142 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      23.53   Tc(MIN.) =    8.94 

   TOTAL AREA(ACRES) =        7.9 

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    124.00 IS CODE =  12 

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

   >>>>>CLEAR MEMORY BANK # 2 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    124.00 IS CODE =   7 

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

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 

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

   USER-SPECIFIED VALUES ARE AS FOLLOWS: 

   TC(MIN) =  14.24   RAIN INTENSITY(INCH/HOUR) =  2.73 

   TOTAL AREA(ACRES) =     7.90   TOTAL RUNOFF(CFS) =      9.93 

 

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    231.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1565.50  DOWNSTREAM(FEET) =  1560.20 



   FLOW LENGTH(FEET) =   206.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  12.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.39 

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

   PIPE-FLOW(CFS) =       9.93 

   PIPE TRAVEL TIME(MIN.) =   0.37    Tc(MIN.) =   14.61 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    231.00 =    1072.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 

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

 

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

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

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    48.00 

   UPSTREAM ELEVATION(FEET) =   1571.08 

   DOWNSTREAM ELEVATION(FEET) =   1570.00 

   ELEVATION DIFFERENCE(FEET) =      1.08 

   TC = 0.303*[(   48.00**3)/(     1.08)]**.2 =    3.045 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA RUNOFF(CFS) =      0.15 

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.15 

 

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

   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   1570.00  DOWNSTREAM(FEET) =   1569.54 

   CHANNEL LENGTH THRU SUBAREA(FEET) =    80.00   CHANNEL SLOPE =  0.0057 

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =  25.000 

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   0.50 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.857 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8879 

   SOIL CLASSIFICATION IS "C" 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.64 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.24 

   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   1.08 

   Tc(MIN.) =    6.08 

   SUBAREA AREA(ACRES) =     0.29       SUBAREA RUNOFF(CFS) =    0.99 

   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       1.14 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   1.46 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =     128.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    202.00 TO NODE    203.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1565.54  DOWNSTREAM(FEET) =  1563.61 

   FLOW LENGTH(FEET) =   194.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.97 

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

   PIPE-FLOW(CFS) =       1.14 

   PIPE TRAVEL TIME(MIN.) =   0.82    Tc(MIN.) =    6.89 



   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    203.00 =     322.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    203.00 TO NODE    203.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.665 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8874 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.41   SUBAREA RUNOFF(CFS) =    1.33 

   TOTAL AREA(ACRES) =        0.7   TOTAL RUNOFF(CFS) =       2.47 

   TC(MIN.) =    6.89 

 

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

   FLOW PROCESS FROM NODE    203.00 TO NODE    204.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1563.44  DOWNSTREAM(FEET) =  1562.18 

   FLOW LENGTH(FEET) =   127.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.80 

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

   PIPE-FLOW(CFS) =       2.47 

   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =    7.33 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    204.00 =     449.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.573 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8871 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    0.98 

   TOTAL AREA(ACRES) =        1.0   TOTAL RUNOFF(CFS) =       3.46 

   TC(MIN.) =    7.33 

 

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.573 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8871 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.21   SUBAREA RUNOFF(CFS) =    0.67 

   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       4.12 

   TC(MIN.) =    7.33 

 

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.573 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8871 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.44 

   TOTAL AREA(ACRES) =        1.4   TOTAL RUNOFF(CFS) =       4.57 

   TC(MIN.) =    7.33 

 

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    205.00 IS CODE =  31 

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

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

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

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



   ELEVATION DATA: UPSTREAM(FEET) =  1561.85  DOWNSTREAM(FEET) =  1561.24 

   FLOW LENGTH(FEET) =    61.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   9.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.60 

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

   PIPE-FLOW(CFS) =       4.57 

   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    7.52 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    205.00 =     510.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.538 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8870 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.78 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       5.35 

   TC(MIN.) =    7.52 

 

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.538 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8870 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.05   SUBAREA RUNOFF(CFS) =    0.16 

   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       5.51 

   TC(MIN.) =    7.52 

 

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.538 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8870 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.44 

   TOTAL AREA(ACRES) =        1.8   TOTAL RUNOFF(CFS) =       5.95 

   TC(MIN.) =    7.52 

 

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    206.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1561.24  DOWNSTREAM(FEET) =  1560.20 

   FLOW LENGTH(FEET) =   104.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.84 

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

   PIPE-FLOW(CFS) =       5.95 

   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =    7.81 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    206.00 =     614.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    206.00 TO NODE    206.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.483 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.34   SUBAREA RUNOFF(CFS) =    1.05 

   TOTAL AREA(ACRES) =        2.2   TOTAL RUNOFF(CFS) =       7.00 

   TC(MIN.) =    7.81 



 

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

   FLOW PROCESS FROM NODE    206.00 TO NODE    207.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1560.20  DOWNSTREAM(FEET) =  1560.04 

   FLOW LENGTH(FEET) =    16.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.9 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.23 

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

   PIPE-FLOW(CFS) =       7.00 

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    7.86 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    207.00 =     630.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    207.00 TO NODE    207.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.475 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.19   SUBAREA RUNOFF(CFS) =    0.59 

   TOTAL AREA(ACRES) =        2.4   TOTAL RUNOFF(CFS) =       7.58 

   TC(MIN.) =    7.86 

 

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

   FLOW PROCESS FROM NODE    207.00 TO NODE    207.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.475 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.10   SUBAREA RUNOFF(CFS) =    0.31 

   TOTAL AREA(ACRES) =        2.5   TOTAL RUNOFF(CFS) =       7.89 

   TC(MIN.) =    7.86 

 

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

   FLOW PROCESS FROM NODE    207.00 TO NODE    208.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1559.71  DOWNSTREAM(FEET) =  1558.83 

   FLOW LENGTH(FEET) =    87.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.42 

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

   PIPE-FLOW(CFS) =       7.89 

   PIPE TRAVEL TIME(MIN.) =   0.23    Tc(MIN.) =    8.08 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    208.00 =     717.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    208.00 TO NODE    208.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.435 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    2.72   SUBAREA RUNOFF(CFS) =    8.31 

   TOTAL AREA(ACRES) =        5.2   TOTAL RUNOFF(CFS) =      16.20 

   TC(MIN.) =    8.08 

 

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

   FLOW PROCESS FROM NODE    208.00 TO NODE    209.00 IS CODE =  31 

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

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



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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1558.59  DOWNSTREAM(FEET) =  1557.75 

   FLOW LENGTH(FEET) =    70.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.01 

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

   PIPE-FLOW(CFS) =      16.20 

   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    8.23 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    209.00 =     787.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.410 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8896 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.61   SUBAREA RUNOFF(CFS) =    1.85 

   TOTAL AREA(ACRES) =        5.8   TOTAL RUNOFF(CFS) =      18.05 

   TC(MIN.) =    8.23 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.410 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8896 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.19   SUBAREA RUNOFF(CFS) =    0.58 

   TOTAL AREA(ACRES) =        6.0   TOTAL RUNOFF(CFS) =      18.63 

   TC(MIN.) =    8.23 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.410 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8896 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.38   SUBAREA RUNOFF(CFS) =    1.15 

   TOTAL AREA(ACRES) =        6.4   TOTAL RUNOFF(CFS) =      19.78 

   TC(MIN.) =    8.23 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  10 

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

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

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

 

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

   FLOW PROCESS FROM NODE    210.00 TO NODE    211.00 IS CODE =  21 

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    67.00 

   UPSTREAM ELEVATION(FEET) =   1572.18 

   DOWNSTREAM ELEVATION(FEET) =   1571.05 

   ELEVATION DIFFERENCE(FEET) =      1.13 

   TC = 0.303*[(   67.00**3)/(     1.13)]**.2 =    3.687 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA RUNOFF(CFS) =      0.22 



   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.22 

 

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

   FLOW PROCESS FROM NODE    211.00 TO NODE    212.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   1571.05  DOWNSTREAM(FEET) =   1570.64 

   CHANNEL LENGTH THRU SUBAREA(FEET) =    76.00   CHANNEL SLOPE =  0.0054 

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =  25.000 

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   0.50 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.874 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8879 

   SOIL CLASSIFICATION IS "C" 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.65 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.25 

   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   1.01 

   Tc(MIN.) =    6.01 

   SUBAREA AREA(ACRES) =     0.25       SUBAREA RUNOFF(CFS) =    0.86 

   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       1.08 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   1.38 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    212.00 =     143.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    212.00 TO NODE    213.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1566.64  DOWNSTREAM(FEET) =  1565.79 

   FLOW LENGTH(FEET) =    85.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.4 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.92 

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

   PIPE-FLOW(CFS) =       1.08 

   PIPE TRAVEL TIME(MIN.) =   0.36    Tc(MIN.) =    6.37 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    213.00 =     228.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    213.00 TO NODE    213.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.783 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    1.04 

   TOTAL AREA(ACRES) =        0.6   TOTAL RUNOFF(CFS) =       2.12 

   TC(MIN.) =    6.37 

 

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

   FLOW PROCESS FROM NODE    213.00 TO NODE    214.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1565.46  DOWNSTREAM(FEET) =  1564.65 

   FLOW LENGTH(FEET) =    81.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.65 

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

   PIPE-FLOW(CFS) =       2.12 

   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =    6.66 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    214.00 =     309.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    214.00 TO NODE    214.00 IS CODE =  81 

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



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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.715 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8875 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.28   SUBAREA RUNOFF(CFS) =    0.92 

   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       3.05 

   TC(MIN.) =    6.66 

 

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

   FLOW PROCESS FROM NODE    214.00 TO NODE    215.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1564.65  DOWNSTREAM(FEET) =  1563.83 

   FLOW LENGTH(FEET) =    82.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.99 

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

   PIPE-FLOW(CFS) =       3.05 

   PIPE TRAVEL TIME(MIN.) =   0.27    Tc(MIN.) =    6.94 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    215.00 =     391.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    215.00 TO NODE    215.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.655 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8873 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    1.01 

   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       4.05 

   TC(MIN.) =    6.94 

 

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

   FLOW PROCESS FROM NODE    215.00 TO NODE    216.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1563.50  DOWNSTREAM(FEET) =  1562.70 

   FLOW LENGTH(FEET) =    80.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.45 

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

   PIPE-FLOW(CFS) =       4.05 

   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =    7.18 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    216.00 =     471.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    216.00 TO NODE    216.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.604 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8872 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    0.99 

   TOTAL AREA(ACRES) =        1.5   TOTAL RUNOFF(CFS) =       5.04 

   TC(MIN.) =    7.18 

 

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

   FLOW PROCESS FROM NODE    216.00 TO NODE    217.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1562.70  DOWNSTREAM(FEET) =  1561.28 

   FLOW LENGTH(FEET) =   142.00   MANNING'S N =  0.013 



   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.70 

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

   PIPE-FLOW(CFS) =       5.04 

   PIPE TRAVEL TIME(MIN.) =   0.41    Tc(MIN.) =    7.60 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    217.00 =     613.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    217.00 TO NODE    217.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.522 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8869 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.13   SUBAREA RUNOFF(CFS) =    0.41 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       5.45 

   TC(MIN.) =    7.60 

 

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

   FLOW PROCESS FROM NODE    217.00 TO NODE    218.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1560.94  DOWNSTREAM(FEET) =  1560.32 

   FLOW LENGTH(FEET) =    62.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.77 

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

   PIPE-FLOW(CFS) =       5.45 

   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    7.78 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    218.00 =     675.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    218.00 TO NODE    218.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.489 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.32   SUBAREA RUNOFF(CFS) =    0.99 

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       6.44 

   TC(MIN.) =    7.78 

 

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

   FLOW PROCESS FROM NODE    218.00 TO NODE    218.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.489 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.25 

   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       6.69 

   TC(MIN.) =    7.78 

 

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

   FLOW PROCESS FROM NODE    218.00 TO NODE    225.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1560.32  DOWNSTREAM(FEET) =  1559.12 

   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.17 

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

   PIPE-FLOW(CFS) =       6.69 

   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =    8.10 



   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    225.00 =     795.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    225.00 TO NODE    225.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    220.00 TO NODE    221.00 IS CODE =  21 

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

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

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

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    78.00 

   UPSTREAM ELEVATION(FEET) =   1570.82 

   DOWNSTREAM ELEVATION(FEET) =   1569.22 

   ELEVATION DIFFERENCE(FEET) =      1.60 

   TC = 0.303*[(   78.00**3)/(     1.60)]**.2 =    3.767 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA RUNOFF(CFS) =      0.22 

   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.22 

 

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

   FLOW PROCESS FROM NODE    221.00 TO NODE    222.00 IS CODE =  61 

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1569.22  DOWNSTREAM ELEVATION(FEET) = 1568.73 

   STREET LENGTH(FEET) =    64.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 62.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.69 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.25 

     HALFSTREET FLOOD WIDTH(FEET) =    6.35 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.33 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.34 

   STREET FLOW TRAVEL TIME(MIN.) =   0.80   Tc(MIN.) =    5.80 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.931 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8881 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.27      SUBAREA RUNOFF(CFS) =    0.94 

   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.17 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.21 

   FLOW VELOCITY(FEET/SEC.) =  1.47   DEPTH*VELOCITY(FT*FT/SEC.) =   0.43 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    222.00 =     142.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    222.00 TO NODE    223.00 IS CODE =  31 

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

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

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

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



   ELEVATION DATA: UPSTREAM(FEET) =  1564.73  DOWNSTREAM(FEET) =  1563.62 

   FLOW LENGTH(FEET) =   110.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.98 

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

   PIPE-FLOW(CFS) =       1.17 

   PIPE TRAVEL TIME(MIN.) =   0.46    Tc(MIN.) =    6.26 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    223.00 =     252.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    223.00 TO NODE    224.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1563.29  DOWNSTREAM(FEET) =  1562.33 

   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.98 

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

   PIPE-FLOW(CFS) =       1.17 

   PIPE TRAVEL TIME(MIN.) =   0.40    Tc(MIN.) =    6.66 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    224.00 =     347.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    224.00 TO NODE    224.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.716 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8875 

   SOIL CLASSIFICATION IS "C" 

   SUBAREA AREA(ACRES) =    0.44   SUBAREA RUNOFF(CFS) =    1.45 

   TOTAL AREA(ACRES) =        0.8   TOTAL RUNOFF(CFS) =       2.62 

   TC(MIN.) =    6.66 

 

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

   FLOW PROCESS FROM NODE    224.00 TO NODE    225.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1562.33  DOWNSTREAM(FEET) =  1560.69 

   FLOW LENGTH(FEET) =   138.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.20 

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

   PIPE-FLOW(CFS) =       2.62 

   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =    7.10 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    225.00 =     485.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    225.00 TO NODE    225.00 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        2.62     7.10       3.620        0.77 

   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    225.00 =     485.00 FEET. 

 

   ** MEMORY BANK #  2 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1        6.69     8.10       3.432        2.05 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    225.00 =     795.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 



   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1       8.48       7.10        3.620 

       2       9.17       8.10        3.432 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =       9.17   Tc(MIN.) =    8.10 

   TOTAL AREA(ACRES) =        2.8 

 

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

   FLOW PROCESS FROM NODE    225.00 TO NODE    226.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1558.79  DOWNSTREAM(FEET) =  1557.75 

   FLOW LENGTH(FEET) =    33.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.16 

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

   PIPE-FLOW(CFS) =       9.17 

   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    8.15 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    226.00 =     828.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    226.00 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        9.17     8.15       3.423        2.82 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    226.00 =     828.00 FEET. 

 

   ** MEMORY BANK #  1 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       19.78     8.23       3.410        6.37 

   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    226.00 =     787.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      28.78       8.15        3.423 

       2      28.92       8.23        3.410 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      28.92   Tc(MIN.) =    8.23 

   TOTAL AREA(ACRES) =        9.2 

 

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

   FLOW PROCESS FROM NODE    209.00 TO NODE    226.00 IS CODE =   7 

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

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 

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

   USER-SPECIFIED VALUES ARE AS FOLLOWS: 

   TC(MIN) =  14.63   RAIN INTENSITY(INCH/HOUR) =  2.70 

   TOTAL AREA(ACRES) =     9.20   TOTAL RUNOFF(CFS) =     10.23 



 

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

   FLOW PROCESS FROM NODE    230.00 TO NODE    231.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1565.50  DOWNSTREAM(FEET) =  1559.80 

   FLOW LENGTH(FEET) =   400.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.75 

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

   PIPE-FLOW(CFS) =      10.23 

   PIPE TRAVEL TIME(MIN.) =   0.86    Tc(MIN.) =   15.49 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    231.00 =    1228.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 IS CODE =  11 

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

   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<< 

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

 

   ** MAIN STREAM CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1       10.23    15.49       2.636        9.20 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    231.00 =    1228.00 FEET. 

 

   ** MEMORY BANK #  3 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

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

       1        9.93    14.61       2.700        7.90 

   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    231.00 =    1072.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

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

       1      19.58      14.61        2.700 

       2      19.93      15.49        2.636 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      19.93   Tc(MIN.) =   15.49 

   TOTAL AREA(ACRES) =       17.1 

 

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

   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 IS CODE =  12 

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

   >>>>>CLEAR MEMORY BANK # 3 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 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.) =   15.49 

   RAINFALL INTENSITY(INCH/HR) =   2.64 

   TOTAL STREAM AREA(ACRES) =    17.10 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     19.93 

 

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

   FLOW PROCESS FROM NODE    233.00 TO NODE    231.00 IS CODE =   7 

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



   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 

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

   USER-SPECIFIED VALUES ARE AS FOLLOWS: 

   TC(MIN) =   8.89   RAIN INTENSITY(INCH/HOUR) =  3.30 

   TOTAL AREA(ACRES) =     0.43   TOTAL RUNOFF(CFS) =      1.26 

 

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

   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 IS CODE =   1 

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

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

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

   TOTAL NUMBER OF STREAMS =  2 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    8.89 

   RAINFALL INTENSITY(INCH/HR) =   3.30 

   TOTAL STREAM AREA(ACRES) =     0.43 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.26 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

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

       1       19.93    15.49        2.636         17.10 

       2        1.26     8.89        3.304          0.43 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

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

 

   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       12.70     8.89       3.304 

       2       20.93    15.49       2.636 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      20.93   Tc(MIN.) =   15.49 

   TOTAL AREA(ACRES) =       17.5 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    231.00 =    1228.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    231.00 TO NODE    232.00 IS CODE =  31 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =  1559.47  DOWNSTREAM(FEET) =  1559.25 

   FLOW LENGTH(FEET) =    36.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  19.8 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.71 

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

   PIPE-FLOW(CFS) =      20.93 

   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =   15.58 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    232.00 =    1264.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    232.00 TO NODE    232.00 IS CODE =  10 

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

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 

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

 

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

   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 IS CODE =  21 

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

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

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



          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =   1577.62 

   DOWNSTREAM ELEVATION(FEET) =   1576.19 

   ELEVATION DIFFERENCE(FEET) =      1.43 

   TC = 0.303*[(  100.00**3)/(     1.43)]**.2 =    4.472 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      0.33 

   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.33 

 

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

   FLOW PROCESS FROM NODE    301.00 TO NODE    302.00 IS CODE =  61 

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

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

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

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

   UPSTREAM ELEVATION(FEET) = 1576.19  DOWNSTREAM ELEVATION(FEET) = 1569.20 

   STREET LENGTH(FEET) =   564.00   CURB HEIGHT(INCHES) =  6.0 

   STREET HALFWIDTH(FEET) = 18.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.00 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.26 

     HALFSTREET FLOOD WIDTH(FEET) =    6.80 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.72 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.45 

   STREET FLOW TRAVEL TIME(MIN.) =   5.45   Tc(MIN.) =   10.45 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.094 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.48      SUBAREA RUNOFF(CFS) =    1.32 

   TOTAL AREA(ACRES) =        0.6        PEAK FLOW RATE(CFS) =       1.65 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.30   HALFSTREET FLOOD WIDTH(FEET) =   8.61 

   FLOW VELOCITY(FEET/SEC.) =  1.92   DEPTH*VELOCITY(FT*FT/SEC.) =   0.57 

   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    302.00 =     664.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.094 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.38   SUBAREA RUNOFF(CFS) =    1.04 

   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       2.70 

   TC(MIN.) =   10.45 

 

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

   FLOW PROCESS FROM NODE    302.00 TO NODE    232.00 IS CODE =  51 

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =   1569.20  DOWNSTREAM(FEET) =   1559.00 



   CHANNEL LENGTH THRU SUBAREA(FEET) =   708.00   CHANNEL SLOPE =  0.0144 

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000 

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.796 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 

   SOIL CLASSIFICATION IS "D" 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.12 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.00 

   AVERAGE FLOW DEPTH(FEET) =   0.23   TRAVEL TIME(MIN.) =   2.95 

   Tc(MIN.) =   13.40 

   SUBAREA AREA(ACRES) =     0.34       SUBAREA RUNOFF(CFS) =    0.84 

   TOTAL AREA(ACRES) =        1.3         PEAK FLOW RATE(CFS) =       3.54 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.24   FLOW VELOCITY(FEET/SEC.) =   4.22 

   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    232.00 =    1372.00 FEET. 

 

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

   FLOW PROCESS FROM NODE    232.00 TO NODE    232.00 IS CODE =  81 

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.796 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.20 

   TOTAL AREA(ACRES) =        1.4   TOTAL RUNOFF(CFS) =       3.74 

   TC(MIN.) =   13.40 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    232.00 TO NODE    232.00 IS CODE =  11 

 ---------------------------------------------------------------------------- 

   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<< 

 ============================================================================ 

 

   ** MAIN STREAM CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 

       1        3.74    13.40       2.796        1.37 

   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    232.00 =    1372.00 FEET. 

 

   ** MEMORY BANK #  3 CONFLUENCE DATA ** 

   STREAM     RUNOFF      Tc      INTENSITY     AREA 

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 

       1       20.93    15.58       2.630       17.53 

   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    232.00 =    1264.00 FEET. 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

  ************************************************************************** 

 

   ** PEAK FLOW RATE TABLE ** 

   STREAM    RUNOFF       Tc      INTENSITY 

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 

       1      21.75      13.40        2.796 

       2      24.45      15.58        2.630 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      24.45   Tc(MIN.) =   15.58 

   TOTAL AREA(ACRES) =       18.9 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

 ============================================================================ 

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS COMMERCIAL 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 



   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 

   UPSTREAM ELEVATION(FEET) =   1573.80 

   DOWNSTREAM ELEVATION(FEET) =   1572.27 

   ELEVATION DIFFERENCE(FEET) =      1.53 

   TC = 0.303*[(  100.00**3)/(     1.53)]**.2 =    4.412 

   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      0.11 

   TOTAL AREA(ACRES) =      0.03   TOTAL RUNOFF(CFS) =      0.11 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    401.00 TO NODE    402.00 IS CODE =  61 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STANDARD CURB SECTION USED)<<<<< 

 ============================================================================ 

   UPSTREAM ELEVATION(FEET) = 1572.27  DOWNSTREAM ELEVATION(FEET) = 1557.80 

   STREET LENGTH(FEET) =   877.00   CURB HEIGHT(INCHES) =  8.0 

   STREET HALFWIDTH(FEET) = 38.00 

 

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.10 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.33 

     HALFSTREET FLOOD WIDTH(FEET) =    8.46 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.32 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.76 

   STREET FLOW TRAVEL TIME(MIN.) =   6.31   Tc(MIN.) =   11.31 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.996 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8884 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    1.47      SUBAREA RUNOFF(CFS) =    3.91 

   TOTAL AREA(ACRES) =        1.5        PEAK FLOW RATE(CFS) =       4.02 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.39   HALFSTREET FLOOD WIDTH(FEET) =  11.47 

   FLOW VELOCITY(FEET/SEC.) =  2.67   DEPTH*VELOCITY(FT*FT/SEC.) =   1.04 

   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    402.00 =     977.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    402.00 TO NODE    402.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.996 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8884 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.15   SUBAREA RUNOFF(CFS) =    0.40 

   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       4.42 

   TC(MIN.) =   11.31 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    402.00 TO NODE    403.00 IS CODE =  61 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>(STANDARD CURB SECTION USED)<<<<< 

 ============================================================================ 

   UPSTREAM ELEVATION(FEET) = 1557.80  DOWNSTREAM ELEVATION(FEET) = 1557.16 

   STREET LENGTH(FEET) =   189.00   CURB HEIGHT(INCHES) =  8.0 

   STREET HALFWIDTH(FEET) = 38.00 

 



   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 

   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) =   0.0180 

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 

 

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.53 

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 

     STREET FLOW DEPTH(FEET) =  0.50 

     HALFSTREET FLOOD WIDTH(FEET) =   16.87 

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.49 

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.74 

   STREET FLOW TRAVEL TIME(MIN.) =   2.11   Tc(MIN.) =   13.42 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.795 

   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.09      SUBAREA RUNOFF(CFS) =    0.22 

   TOTAL AREA(ACRES) =        1.7        PEAK FLOW RATE(CFS) =       4.65 

 

   END OF SUBAREA STREET FLOW HYDRAULICS: 

   DEPTH(FEET) = 0.50   HALFSTREET FLOOD WIDTH(FEET) =  17.00 

   FLOW VELOCITY(FEET/SEC.) =  1.51   DEPTH*VELOCITY(FT*FT/SEC.) =   0.75 

   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    403.00 =    1166.00 FEET. 

 ============================================================================ 

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        1.7  TC(MIN.) =     13.42 

   PEAK FLOW RATE(CFS)   =       4.65 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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 ---------------------------------------------------------------------------- 

   FILE NAME: 3983OFF.DAT                                        

   TIME/DATE OF STUDY: 12:19 03/14/2024 

 ---------------------------------------------------------------------------- 

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

 ---------------------------------------------------------------------------- 

   USER SPECIFIED STORM EVENT(YEAR) =  100.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 

   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  1.840 

   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.892 

   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.150 

   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.520 

   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4041025 

   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4066907 

   COMPUTED RAINFALL INTENSITY DATA: 

   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.520 

   SLOPE OF INTENSITY DURATION CURVE = 0.4067 

   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 

   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL 

         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES 

   *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    502.00 TO NODE    503.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

 ============================================================================ 

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS: UNDEVELOPED WITH GOOD COVER 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   268.00 

   UPSTREAM ELEVATION(FEET) =   1722.00 

   DOWNSTREAM ELEVATION(FEET) =   1640.00 

   ELEVATION DIFFERENCE(FEET) =     82.00 

   TC = 0.937*[(  268.00**3)/(    82.00)]**.2 =   11.118 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.017 

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7844 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      1.66 

   TOTAL AREA(ACRES) =      0.70   TOTAL RUNOFF(CFS) =      1.66 

 

 **************************************************************************** 



   FLOW PROCESS FROM NODE    503.00 TO NODE    504.00 IS CODE =  51 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   1640.00  DOWNSTREAM(FEET) =   1574.50 

   CHANNEL LENGTH THRU SUBAREA(FEET) =  1348.00   CHANNEL SLOPE =  0.0486 

   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  20.000 

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.537 

   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .7927 

   SOIL CLASSIFICATION IS "D" 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.40 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.80 

   AVERAGE FLOW DEPTH(FEET) =   0.28   TRAVEL TIME(MIN.) =   5.91 

   Tc(MIN.) =   17.03 

   SUBAREA AREA(ACRES) =    14.59       SUBAREA RUNOFF(CFS) =   29.34 

   TOTAL AREA(ACRES) =       15.3         PEAK FLOW RATE(CFS) =      31.00 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.39   FLOW VELOCITY(FEET/SEC.) =   4.53 

   LONGEST FLOWPATH FROM NODE    502.00 TO NODE    504.00 =    1616.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    504.00 TO NODE    506.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1570.50  DOWNSTREAM(FEET) =  1567.44 

   FLOW LENGTH(FEET) =     9.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.6 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  33.55 

   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      31.00 

   PIPE TRAVEL TIME(MIN.) =   0.00    Tc(MIN.) =   17.03 

   LONGEST FLOWPATH FROM NODE    502.00 TO NODE    506.00 =    1625.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    506.00 TO NODE    507.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1567.11  DOWNSTREAM(FEET) =  1566.97 

   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  33.0 INCH PIPE IS  23.3 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.90 

   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      31.00 

   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =   17.10 

   LONGEST FLOWPATH FROM NODE    502.00 TO NODE    507.00 =    1653.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    507.00 TO NODE    512.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1566.64  DOWNSTREAM(FEET) =  1566.27 

   FLOW LENGTH(FEET) =    73.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  33.0 INCH PIPE IS  23.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.94 

   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      31.00 

   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =   17.28 

   LONGEST FLOWPATH FROM NODE    502.00 TO NODE    512.00 =    1726.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    512.00 TO NODE    512.00 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.) =   17.28 

   RAINFALL INTENSITY(INCH/HR) =   2.52 

   TOTAL STREAM AREA(ACRES) =    15.29 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     31.00 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    500.00 TO NODE    505.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

 ============================================================================ 

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS: UNDEVELOPED WITH GOOD COVER 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   382.00 

   UPSTREAM ELEVATION(FEET) =   1900.00 

   DOWNSTREAM ELEVATION(FEET) =   1780.00 

   ELEVATION DIFFERENCE(FEET) =    120.00 

   TC = 0.937*[(  382.00**3)/(   120.00)]**.2 =   12.745 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.854 

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7787 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      2.44 

   TOTAL AREA(ACRES) =      1.10   TOTAL RUNOFF(CFS) =      2.44 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    505.00 TO NODE    510.00 IS CODE =  51 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   1780.00  DOWNSTREAM(FEET) =   1574.50 

   CHANNEL LENGTH THRU SUBAREA(FEET) =  2722.00   CHANNEL SLOPE =  0.0755 

   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  20.000 

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.355 

   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .7857 

   SOIL CLASSIFICATION IS "D" 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      45.06 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.90 

   AVERAGE FLOW DEPTH(FEET) =   0.42   TRAVEL TIME(MIN.) =   7.69 

   Tc(MIN.) =   20.44 

   SUBAREA AREA(ACRES) =    45.71       SUBAREA RUNOFF(CFS) =   84.59 

   TOTAL AREA(ACRES) =       46.8         PEAK FLOW RATE(CFS) =      87.04 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.58   FLOW VELOCITY(FEET/SEC.) =   7.04 

   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    510.00 =    3104.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    510.00 TO NODE    511.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1570.50  DOWNSTREAM(FEET) =  1566.72 

   FLOW LENGTH(FEET) =     9.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  15.1 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  46.96 

   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      87.04 

   PIPE TRAVEL TIME(MIN.) =   0.00    Tc(MIN.) =   20.44 

   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    511.00 =    3113.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    511.00 TO NODE    511.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 



 ============================================================================ 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.355 

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7571 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.15   SUBAREA RUNOFF(CFS) =    0.27 

   TOTAL AREA(ACRES) =       47.0   TOTAL RUNOFF(CFS) =      87.31 

   TC(MIN.) =   20.44 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    511.00 TO NODE    512.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1566.39  DOWNSTREAM(FEET) =  1566.27 

   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  48.0 INCH PIPE IS  35.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.75 

   ESTIMATED PIPE DIAMETER(INCH) =  48.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      87.31 

   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   20.49 

   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    512.00 =    3138.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    512.00 TO NODE    512.00 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.) =   20.49 

   RAINFALL INTENSITY(INCH/HR) =   2.35 

   TOTAL STREAM AREA(ACRES) =    46.96 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     87.31 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 

       1       31.00    17.28        2.522         15.29 

       2       87.31    20.49        2.353         46.96 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

  ************************************************************************** 

 

   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      104.61    17.28       2.522 

       2      116.22    20.49       2.353 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =     116.22   Tc(MIN.) =   20.49 

   TOTAL AREA(ACRES) =       62.2 

   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    512.00 =    3138.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    512.00 TO NODE    513.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1565.86  DOWNSTREAM(FEET) =  1563.94 

   FLOW LENGTH(FEET) =   388.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  54.0 INCH PIPE IS  38.6 INCHES 



   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.56 

   ESTIMATED PIPE DIAMETER(INCH) =  54.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =     116.22 

   PIPE TRAVEL TIME(MIN.) =   0.68    Tc(MIN.) =   21.16 

   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    513.00 =    3526.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    513.00 TO NODE    513.00 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.) =   21.16 

   RAINFALL INTENSITY(INCH/HR) =   2.32 

   TOTAL STREAM AREA(ACRES) =    62.25 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =    116.22 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    515.00 TO NODE    520.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

 ============================================================================ 

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS: UNDEVELOPED WITH GOOD COVER 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   380.00 

   UPSTREAM ELEVATION(FEET) =   1586.00 

   DOWNSTREAM ELEVATION(FEET) =   1571.70 

   ELEVATION DIFFERENCE(FEET) =     14.30 

   TC = 0.937*[(  380.00**3)/(    14.30)]**.2 =   19.441 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.404 

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7596 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      2.56 

   TOTAL AREA(ACRES) =      1.40   TOTAL RUNOFF(CFS) =      2.56 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    520.00 TO NODE    521.00 IS CODE =  51 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   1571.70  DOWNSTREAM(FEET) =   1570.58 

   CHANNEL LENGTH THRU SUBAREA(FEET) =    13.00   CHANNEL SLOPE =  0.0862 

   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  20.000 

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.400 

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7594 

   SOIL CLASSIFICATION IS "D" 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.69 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.64 

   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME(MIN.) =   0.08 

   Tc(MIN.) =   19.52 

   SUBAREA AREA(ACRES) =     0.15       SUBAREA RUNOFF(CFS) =    0.27 

   TOTAL AREA(ACRES) =        1.5         PEAK FLOW RATE(CFS) =       2.83 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   2.71 

   LONGEST FLOWPATH FROM NODE    515.00 TO NODE    521.00 =     393.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    521.00 TO NODE    513.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1566.58  DOWNSTREAM(FEET) =  1563.94 

   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.0 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.30 



   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =       2.83 

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =   19.57 

   LONGEST FLOWPATH FROM NODE    515.00 TO NODE    513.00 =     423.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    513.00 TO NODE    513.00 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.) =   19.57 

   RAINFALL INTENSITY(INCH/HR) =   2.40 

   TOTAL STREAM AREA(ACRES) =     1.55 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.83 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 

       1      116.22    21.16        2.322         62.25 

       2        2.83    19.57        2.397          1.55 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

  ************************************************************************** 

 

   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      110.28    19.57       2.397 

       2      118.96    21.16       2.322 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =     118.96   Tc(MIN.) =   21.16 

   TOTAL AREA(ACRES) =       63.8 

   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    513.00 =    3526.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    513.00 TO NODE    522.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1563.94  DOWNSTREAM(FEET) =  1562.99 

   FLOW LENGTH(FEET) =   190.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  54.0 INCH PIPE IS  39.2 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.63 

   ESTIMATED PIPE DIAMETER(INCH) =  54.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =     118.96 

   PIPE TRAVEL TIME(MIN.) =   0.33    Tc(MIN.) =   21.49 

   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    522.00 =    3716.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    522.00 TO NODE    522.00 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.) =   21.49 

   RAINFALL INTENSITY(INCH/HR) =   2.31 

   TOTAL STREAM AREA(ACRES) =    63.80 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =    118.96 

 



 **************************************************************************** 

   FLOW PROCESS FROM NODE    525.00 TO NODE    530.00 IS CODE =  21 

 ---------------------------------------------------------------------------- 

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

 ============================================================================ 

          ASSUMED INITIAL SUBAREA UNIFORM 

          DEVELOPMENT IS SINGLE FAMILY(1-ACRE LOTS) 

   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   380.00 

   UPSTREAM ELEVATION(FEET) =   1660.00 

   DOWNSTREAM ELEVATION(FEET) =   1630.00 

   ELEVATION DIFFERENCE(FEET) =     30.00 

   TC = 0.469*[(  380.00**3)/(    30.00)]**.2 =    8.393 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.383 

   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .8164 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA RUNOFF(CFS) =      3.04 

   TOTAL AREA(ACRES) =      1.10   TOTAL RUNOFF(CFS) =      3.04 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    530.00 TO NODE    535.00 IS CODE =  51 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =   1630.00  DOWNSTREAM(FEET) =   1571.80 

   CHANNEL LENGTH THRU SUBAREA(FEET) =  2528.00   CHANNEL SLOPE =  0.0230 

   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  20.000 

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.383 

   SINGLE-FAMILY(1-ACRE LOT) RUNOFF COEFFICIENT = .7868 

   SOIL CLASSIFICATION IS "D" 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      38.52 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.67 

   AVERAGE FLOW DEPTH(FEET) =   0.52   TRAVEL TIME(MIN.) =  11.47 

   Tc(MIN.) =   19.86 

   SUBAREA AREA(ACRES) =    36.98       SUBAREA RUNOFF(CFS) =   69.34 

   TOTAL AREA(ACRES) =       38.1         PEAK FLOW RATE(CFS) =      72.38 

 

   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

   DEPTH(FEET) =  0.70   FLOW VELOCITY(FEET/SEC.) =   4.34 

   LONGEST FLOWPATH FROM NODE    525.00 TO NODE    535.00 =    2908.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    535.00 TO NODE    536.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1568.80  DOWNSTREAM(FEET) =  1566.41 

   FLOW LENGTH(FEET) =     9.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  15.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  37.57 

   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      72.38 

   PIPE TRAVEL TIME(MIN.) =   0.00    Tc(MIN.) =   19.86 

   LONGEST FLOWPATH FROM NODE    525.00 TO NODE    536.00 =    2917.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    536.00 TO NODE    536.00 IS CODE =  81 

 ---------------------------------------------------------------------------- 

   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

 ============================================================================ 

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.383 

   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7585 

   SOIL CLASSIFICATION IS "D" 

   SUBAREA AREA(ACRES) =    0.13   SUBAREA RUNOFF(CFS) =    0.23 

   TOTAL AREA(ACRES) =       38.2   TOTAL RUNOFF(CFS) =      72.61 

   TC(MIN.) =   19.86 

 

 **************************************************************************** 



   FLOW PROCESS FROM NODE    536.00 TO NODE    522.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1566.08  DOWNSTREAM(FEET) =  1562.99 

   FLOW LENGTH(FEET) =   102.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  33.0 INCH PIPE IS  22.5 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.85 

   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =      72.61 

   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =   19.96 

   LONGEST FLOWPATH FROM NODE    525.00 TO NODE    522.00 =    3019.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    522.00 TO NODE    522.00 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.) =   19.96 

   RAINFALL INTENSITY(INCH/HR) =   2.38 

   TOTAL STREAM AREA(ACRES) =    38.21 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     72.61 

 

   ** CONFLUENCE DATA ** 

   STREAM     RUNOFF       Tc      INTENSITY      AREA 

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 

       1      118.96    21.49        2.308         63.80 

       2       72.61    19.96        2.378         38.21 

 

  *********************************WARNING********************************** 

   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 

   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 

   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 

  ************************************************************************** 

 

   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      183.11    19.96       2.378 

       2      189.43    21.49       2.308 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =     189.43   Tc(MIN.) =   21.49 

   TOTAL AREA(ACRES) =      102.0 

   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    522.00 =    3716.00 FEET. 

 

 **************************************************************************** 

   FLOW PROCESS FROM NODE    522.00 TO NODE    231.00 IS CODE =  31 

 ---------------------------------------------------------------------------- 

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

 ============================================================================ 

   ELEVATION DATA: UPSTREAM(FEET) =  1562.66  DOWNSTREAM(FEET) =  1559.80 

   FLOW LENGTH(FEET) =   569.00   MANNING'S N =  0.013 

   DEPTH OF FLOW IN  63.0 INCH PIPE IS  47.7 INCHES 

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.77 

   ESTIMATED PIPE DIAMETER(INCH) =  63.00    NUMBER OF PIPES =   1 

   PIPE-FLOW(CFS) =     189.43 

   PIPE TRAVEL TIME(MIN.) =   0.88    Tc(MIN.) =   22.37 

   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    231.00 =    4285.00 FEET. 

 ============================================================================ 

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =      102.0  TC(MIN.) =     22.37 

   PEAK FLOW RATE(CFS)   =     189.43 



 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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 **************************************************************************** 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON 
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT 
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL 
          (c) Copyright 1982-2016 Advanced Engineering Software (aes) 
                       (Rational Tabling Version 23.0) 
                    Release Date: 07/01/2016  License ID 1452 
 
                            Analysis prepared by: 
 
                                                                              
                                                                              
                                                                              
                                                                              
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 3983DOFF.DAT                                       
   TIME/DATE OF STUDY: 15:12 03/14/2024 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   10-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  1.840 
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.892 
   100-YEAR STORM 10-MINUTE INTENSITY(INCH/HOUR) =  3.150 
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.520 
   SLOPE OF 10-YEAR INTENSITY-DURATION CURVE =  0.4041025 
   SLOPE OF 100-YEAR INTENSITY-DURATION CURVE =  0.4066907 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.520 
   SLOPE OF INTENSITY DURATION CURVE = 0.4067 
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: COMPUTE CONFLUENCE VALUES ACCORDING TO RCFC&WCD HYDROLOGY MANUAL 
         AND IGNORE OTHER CONFLUENCE COMBINATIONS FOR DOWNSTREAM ANALYSES 
   *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<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    68.00 
   UPSTREAM ELEVATION(FEET) =   1571.25 
   DOWNSTREAM ELEVATION(FEET) =   1570.00 
   ELEVATION DIFFERENCE(FEET) =      1.25 



   TC = 0.303*[(   68.00**3)/(     1.25)]**.2 =    3.645 
   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      0.19 
   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.19 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  61 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STANDARD CURB SECTION USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1570.00  DOWNSTREAM ELEVATION(FEET) = 1568.80 
   STREET LENGTH(FEET) =   147.00   CURB HEIGHT(INCHES) =  6.0 
   STREET HALFWIDTH(FEET) = 40.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 
   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) =   0.0180 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.45 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.22 
     HALFSTREET FLOOD WIDTH(FEET) =    4.83 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.27 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.28 
   STREET FLOW TRAVEL TIME(MIN.) =   1.93   Tc(MIN.) =    6.93 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.657 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8902 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.16      SUBAREA RUNOFF(CFS) =    0.52 
   TOTAL AREA(ACRES) =        0.2        PEAK FLOW RATE(CFS) =       0.71 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.25   HALFSTREET FLOOD WIDTH(FEET) =   6.30 
   FLOW VELOCITY(FEET/SEC.) =  1.37   DEPTH*VELOCITY(FT*FT/SEC.) =   0.35 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     215.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    102.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.657 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8902 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.81 
   TOTAL AREA(ACRES) =        0.5   TOTAL RUNOFF(CFS) =       1.52 
   TC(MIN.) =    6.93 
 
 **************************************************************************** 
   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) =  1564.80  DOWNSTREAM(FEET) =  1563.13 
   FLOW LENGTH(FEET) =   167.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   7.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.15 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.52 
   PIPE TRAVEL TIME(MIN.) =   0.67    Tc(MIN.) =    7.60 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     382.00 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) =  3.522 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8899 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.47   SUBAREA RUNOFF(CFS) =    1.47 
   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       2.99 
   TC(MIN.) =    7.60 
 
 **************************************************************************** 
   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) =  1562.96  DOWNSTREAM(FEET) =  1561.84 
   FLOW LENGTH(FEET) =   112.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.98 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.99 
   PIPE TRAVEL TIME(MIN.) =   0.38    Tc(MIN.) =    7.98 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     494.00 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) =  3.454 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.28   SUBAREA RUNOFF(CFS) =    0.86 
   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       3.85 
   TC(MIN.) =    7.98 
 
 **************************************************************************** 
   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) =  3.454 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.34 
   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       4.19 
   TC(MIN.) =    7.98 
 
 **************************************************************************** 
   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) =  1561.51  DOWNSTREAM(FEET) =  1561.00 
   FLOW LENGTH(FEET) =    51.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.49 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.19 
   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    8.13 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    105.00 =     545.00 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) =  3.427 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    0.95 
   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       5.14 
   TC(MIN.) =    8.13 
 
 **************************************************************************** 
   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) =  3.427 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.12   SUBAREA RUNOFF(CFS) =    0.37 
   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       5.50 
   TC(MIN.) =    8.13 
 
 **************************************************************************** 
   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) =  3.427 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.05   SUBAREA RUNOFF(CFS) =    0.15 
   TOTAL AREA(ACRES) =        1.8   TOTAL RUNOFF(CFS) =       5.66 
   TC(MIN.) =    8.13 
 
 **************************************************************************** 
   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) =  1561.00  DOWNSTREAM(FEET) =  1559.97 
   FLOW LENGTH(FEET) =   103.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.81 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.66 
   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =    8.43 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     648.00 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) =  3.377 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8895 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.23   SUBAREA RUNOFF(CFS) =    0.69 
   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       6.35 
   TC(MIN.) =    8.43 
 
 **************************************************************************** 
   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) =  3.377 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8895 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.24 
   TOTAL AREA(ACRES) =        2.1   TOTAL RUNOFF(CFS) =       6.59 
   TC(MIN.) =    8.43 
 
 **************************************************************************** 
   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) =  1559.97  DOWNSTREAM(FEET) =  1559.04 
   FLOW LENGTH(FEET) =    93.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.16 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.59 
   PIPE TRAVEL TIME(MIN.) =   0.25    Tc(MIN.) =    8.68 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.00 =     741.00 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) =  3.337 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8894 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    2.02   SUBAREA RUNOFF(CFS) =    6.00 
   TOTAL AREA(ACRES) =        4.1   TOTAL RUNOFF(CFS) =      12.58 
   TC(MIN.) =    8.68 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 



          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    89.00 
   UPSTREAM ELEVATION(FEET) =   1569.21 
   DOWNSTREAM ELEVATION(FEET) =   1567.84 
   ELEVATION DIFFERENCE(FEET) =      1.37 
   TC = 0.303*[(   89.00**3)/(     1.37)]**.2 =    4.206 
   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      0.86 
   TOTAL AREA(ACRES) =      0.23   TOTAL RUNOFF(CFS) =      0.86 
 
 **************************************************************************** 
   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) =  1563.84  DOWNSTREAM(FEET) =  1562.90 
   FLOW LENGTH(FEET) =    94.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.69 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.86 
   PIPE TRAVEL TIME(MIN.) =   0.42    Tc(MIN.) =    5.42 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =     183.00 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) =  4.040 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8911 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.16   SUBAREA RUNOFF(CFS) =    0.58 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CFS) =       1.43 
   TC(MIN.) =    5.42 
 
 **************************************************************************** 
   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) =  1562.73  DOWNSTREAM(FEET) =  1561.54 
   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   6.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.11 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.43 
   PIPE TRAVEL TIME(MIN.) =   0.49    Tc(MIN.) =    5.91 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    113.00 =     303.00 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) =  3.901 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 



   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.65   SUBAREA RUNOFF(CFS) =    2.26 
   TOTAL AREA(ACRES) =        1.0   TOTAL RUNOFF(CFS) =       3.69 
   TC(MIN.) =    5.91 
 
 **************************************************************************** 
   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) =  3.901 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.15   SUBAREA RUNOFF(CFS) =    0.52 
   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       4.21 
   TC(MIN.) =    5.91 
 
 **************************************************************************** 
   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) =  3.901 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    1.01 
   TOTAL AREA(ACRES) =        1.5   TOTAL RUNOFF(CFS) =       5.22 
   TC(MIN.) =    5.91 
 
 **************************************************************************** 
   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) =  3.901 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8908 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.87 
   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       6.09 
   TC(MIN.) =    5.91 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    113.00 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) =  1558.88  DOWNSTREAM(FEET) =  1556.63 
   FLOW LENGTH(FEET) =   226.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.84 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.09 
   PIPE TRAVEL TIME(MIN.) =   0.64    Tc(MIN.) =    6.56 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    107.00 =     529.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 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        6.09     6.56       3.740        1.73 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    107.00 =     529.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1       12.58     8.68       3.337        4.13 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.00 =     741.00 FEET. 
 
  *********************************WARNING********************************** 
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 
  ************************************************************************** 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
       1      15.59       6.56        3.740 
       2      18.01       8.68        3.337 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      18.01   Tc(MIN.) =    8.68 
   TOTAL AREA(ACRES) =        5.9 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    107.00 TO NODE    107.00 IS CODE =  12 
 ---------------------------------------------------------------------------- 
   >>>>>CLEAR MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   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) =  3.337 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8894 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.20   SUBAREA RUNOFF(CFS) =    0.59 
   TOTAL AREA(ACRES) =        6.1   TOTAL RUNOFF(CFS) =      18.61 
   TC(MIN.) =    8.68 
 
 **************************************************************************** 
   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) =  3.337 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8894 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.24   SUBAREA RUNOFF(CFS) =    0.71 
   TOTAL AREA(ACRES) =        6.3   TOTAL RUNOFF(CFS) =      19.32 
   TC(MIN.) =    8.68 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    107.00 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) =  1556.30  DOWNSTREAM(FEET) =  1555.00 
   FLOW LENGTH(FEET) =   125.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  17.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.06 
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      19.32 
   PIPE TRAVEL TIME(MIN.) =   0.26    Tc(MIN.) =    8.94 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    114.00 =     866.00 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) =  3.297 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8893 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    0.85 
   TOTAL AREA(ACRES) =        6.6   TOTAL RUNOFF(CFS) =      20.17 
   TC(MIN.) =    8.94 
 
 **************************************************************************** 
   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) =  3.297 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8893 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.11   SUBAREA RUNOFF(CFS) =    0.32 
   TOTAL AREA(ACRES) =        6.7   TOTAL RUNOFF(CFS) =      20.49 
   TC(MIN.) =    8.94 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    114.00 TO NODE    114.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    120.00 TO NODE    121.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    76.00 
   UPSTREAM ELEVATION(FEET) =   1570.82 
   DOWNSTREAM ELEVATION(FEET) =   1569.32 
   ELEVATION DIFFERENCE(FEET) =      1.50 
   TC = 0.303*[(   76.00**3)/(     1.50)]**.2 =    3.757 
   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      0.19 
   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.19 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  61 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 



   >>>>>(STANDARD CURB SECTION USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1569.32  DOWNSTREAM ELEVATION(FEET) = 1565.50 
   STREET LENGTH(FEET) =   420.00   CURB HEIGHT(INCHES) =  6.0 
   STREET HALFWIDTH(FEET) = 62.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 
   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) =   0.0180 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.20 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.29 
     HALFSTREET FLOOD WIDTH(FEET) =    7.98 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.59 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.45 
   STREET FLOW TRAVEL TIME(MIN.) =   4.40   Tc(MIN.) =    9.40 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.230 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8891 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.70      SUBAREA RUNOFF(CFS) =    2.01 
   TOTAL AREA(ACRES) =        0.8        PEAK FLOW RATE(CFS) =       2.20 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =  10.42 
   FLOW VELOCITY(FEET/SEC.) =  1.82   DEPTH*VELOCITY(FT*FT/SEC.) =   0.61 
   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    122.00 =     496.00 FEET. 
 
 **************************************************************************** 
   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) =  1561.50  DOWNSTREAM(FEET) =  1561.12 
   FLOW LENGTH(FEET) =    38.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.68 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.20 
   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    9.54 
   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    123.00 =     534.00 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) =  3.212 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8891 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.40 
   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       2.60 
   TC(MIN.) =    9.54 
 
 **************************************************************************** 
   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) =  3.212 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8891 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.29   SUBAREA RUNOFF(CFS) =    0.83 
   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       3.42 
   TC(MIN.) =    9.54 
 
 **************************************************************************** 
   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) =  1560.79  DOWNSTREAM(FEET) =  1556.00 
   FLOW LENGTH(FEET) =   222.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.97 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.42 
   PIPE TRAVEL TIME(MIN.) =   0.53    Tc(MIN.) =   10.07 
   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    124.00 =     756.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    114.00 TO NODE    124.00 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        3.42    10.07       3.142        1.18 
   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    124.00 =     756.00 FEET. 
 
   ** MEMORY BANK #  2 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1       20.49     8.94       3.297        6.70 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    124.00 =     866.00 FEET. 
 
  *********************************WARNING********************************** 
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 
  ************************************************************************** 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
       1      23.53       8.94        3.297 
       2      22.95      10.07        3.142 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      23.53   Tc(MIN.) =    8.94 
   TOTAL AREA(ACRES) =        7.9 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    114.00 TO NODE    124.00 IS CODE =  12 
 ---------------------------------------------------------------------------- 
   >>>>>CLEAR MEMORY BANK # 2 <<<<< 
 ============================================================================ 



 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    114.00 TO NODE    124.00 IS CODE =   7 
 ---------------------------------------------------------------------------- 
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
 ============================================================================ 
   USER-SPECIFIED VALUES ARE AS FOLLOWS: 
   TC(MIN) =  14.24   RAIN INTENSITY(INCH/HOUR) =  2.73 
   TOTAL AREA(ACRES) =     7.90   TOTAL RUNOFF(CFS) =      9.93 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    130.00 TO NODE    231.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1565.50  DOWNSTREAM(FEET) =  1560.20 
   FLOW LENGTH(FEET) =   206.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  12.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.39 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       9.93 
   PIPE TRAVEL TIME(MIN.) =   0.37    Tc(MIN.) =   14.61 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    231.00 =    1072.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    48.00 
   UPSTREAM ELEVATION(FEET) =   1571.08 
   DOWNSTREAM ELEVATION(FEET) =   1570.00 
   ELEVATION DIFFERENCE(FEET) =      1.08 
   TC = 0.303*[(   48.00**3)/(     1.08)]**.2 =    3.045 
   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA RUNOFF(CFS) =      0.15 
   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.15 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   1570.00  DOWNSTREAM(FEET) =   1569.54 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    80.00   CHANNEL SLOPE =  0.0057 
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =  25.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   0.50 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.857 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8879 



   SOIL CLASSIFICATION IS "C" 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.64 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.24 
   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   1.08 
   Tc(MIN.) =    6.08 
   SUBAREA AREA(ACRES) =     0.29       SUBAREA RUNOFF(CFS) =    0.99 
   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       1.14 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   1.46 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =     128.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    202.00 TO NODE    203.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1565.54  DOWNSTREAM(FEET) =  1563.61 
   FLOW LENGTH(FEET) =   194.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.97 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.14 
   PIPE TRAVEL TIME(MIN.) =   0.82    Tc(MIN.) =    6.89 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    203.00 =     322.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    203.00 TO NODE    203.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.665 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8874 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.41   SUBAREA RUNOFF(CFS) =    1.33 
   TOTAL AREA(ACRES) =        0.7   TOTAL RUNOFF(CFS) =       2.47 
   TC(MIN.) =    6.89 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    203.00 TO NODE    204.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1563.44  DOWNSTREAM(FEET) =  1562.18 
   FLOW LENGTH(FEET) =   127.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.80 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.47 
   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =    7.33 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    204.00 =     449.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.573 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8871 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    0.98 



   TOTAL AREA(ACRES) =        1.0   TOTAL RUNOFF(CFS) =       3.46 
   TC(MIN.) =    7.33 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.573 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8871 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.21   SUBAREA RUNOFF(CFS) =    0.67 
   TOTAL AREA(ACRES) =        1.3   TOTAL RUNOFF(CFS) =       4.12 
   TC(MIN.) =    7.33 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.573 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8871 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.44 
   TOTAL AREA(ACRES) =        1.4   TOTAL RUNOFF(CFS) =       4.57 
   TC(MIN.) =    7.33 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    204.00 TO NODE    205.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1561.85  DOWNSTREAM(FEET) =  1561.24 
   FLOW LENGTH(FEET) =    61.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   9.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.60 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.57 
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    7.52 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    205.00 =     510.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.538 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8870 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    0.78 
   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       5.35 
   TC(MIN.) =    7.52 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.538 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8870 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.05   SUBAREA RUNOFF(CFS) =    0.16 



   TOTAL AREA(ACRES) =        1.7   TOTAL RUNOFF(CFS) =       5.51 
   TC(MIN.) =    7.52 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    205.00 TO NODE    205.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.538 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8870 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.44 
   TOTAL AREA(ACRES) =        1.8   TOTAL RUNOFF(CFS) =       5.95 
   TC(MIN.) =    7.52 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    205.00 TO NODE    206.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1561.24  DOWNSTREAM(FEET) =  1560.20 
   FLOW LENGTH(FEET) =   104.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.84 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.95 
   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =    7.81 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    206.00 =     614.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    206.00 TO NODE    206.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.483 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.34   SUBAREA RUNOFF(CFS) =    1.05 
   TOTAL AREA(ACRES) =        2.2   TOTAL RUNOFF(CFS) =       7.00 
   TC(MIN.) =    7.81 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    206.00 TO NODE    207.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1560.20  DOWNSTREAM(FEET) =  1560.04 
   FLOW LENGTH(FEET) =    16.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.23 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       7.00 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    7.86 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    207.00 =     630.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    207.00 TO NODE    207.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.475 



   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.19   SUBAREA RUNOFF(CFS) =    0.59 
   TOTAL AREA(ACRES) =        2.4   TOTAL RUNOFF(CFS) =       7.58 
   TC(MIN.) =    7.86 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    207.00 TO NODE    207.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.475 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.10   SUBAREA RUNOFF(CFS) =    0.31 
   TOTAL AREA(ACRES) =        2.5   TOTAL RUNOFF(CFS) =       7.89 
   TC(MIN.) =    7.86 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    207.00 TO NODE    208.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1559.71  DOWNSTREAM(FEET) =  1558.83 
   FLOW LENGTH(FEET) =    87.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.42 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       7.89 
   PIPE TRAVEL TIME(MIN.) =   0.23    Tc(MIN.) =    8.08 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    208.00 =     717.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    208.00 TO NODE    208.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.435 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8897 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    2.72   SUBAREA RUNOFF(CFS) =    8.31 
   TOTAL AREA(ACRES) =        5.2   TOTAL RUNOFF(CFS) =      16.20 
   TC(MIN.) =    8.08 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    208.00 TO NODE    209.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1558.59  DOWNSTREAM(FEET) =  1557.75 
   FLOW LENGTH(FEET) =    70.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.01 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      16.20 
   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    8.23 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    209.00 =     787.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 



   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.410 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8896 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.61   SUBAREA RUNOFF(CFS) =    1.85 
   TOTAL AREA(ACRES) =        5.8   TOTAL RUNOFF(CFS) =      18.05 
   TC(MIN.) =    8.23 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.410 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8896 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.19   SUBAREA RUNOFF(CFS) =    0.58 
   TOTAL AREA(ACRES) =        6.0   TOTAL RUNOFF(CFS) =      18.63 
   TC(MIN.) =    8.23 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.410 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8896 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.38   SUBAREA RUNOFF(CFS) =    1.15 
   TOTAL AREA(ACRES) =        6.4   TOTAL RUNOFF(CFS) =      19.78 
   TC(MIN.) =    8.23 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    209.00 TO NODE    209.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    210.00 TO NODE    211.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    67.00 
   UPSTREAM ELEVATION(FEET) =   1572.18 
   DOWNSTREAM ELEVATION(FEET) =   1571.05 
   ELEVATION DIFFERENCE(FEET) =      1.13 
   TC = 0.303*[(   67.00**3)/(     1.13)]**.2 =    3.687 
   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA RUNOFF(CFS) =      0.22 
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.22 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    211.00 TO NODE    212.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 



   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   1571.05  DOWNSTREAM(FEET) =   1570.64 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    76.00   CHANNEL SLOPE =  0.0054 
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =  25.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   0.50 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.874 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8879 
   SOIL CLASSIFICATION IS "C" 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.65 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.25 
   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   1.01 
   Tc(MIN.) =    6.01 
   SUBAREA AREA(ACRES) =     0.25       SUBAREA RUNOFF(CFS) =    0.86 
   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       1.08 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   1.38 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    212.00 =     143.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    212.00 TO NODE    213.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1566.64  DOWNSTREAM(FEET) =  1565.79 
   FLOW LENGTH(FEET) =    85.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.92 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.08 
   PIPE TRAVEL TIME(MIN.) =   0.36    Tc(MIN.) =    6.37 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    213.00 =     228.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    213.00 TO NODE    213.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.783 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    1.04 
   TOTAL AREA(ACRES) =        0.6   TOTAL RUNOFF(CFS) =       2.12 
   TC(MIN.) =    6.37 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    213.00 TO NODE    214.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1565.46  DOWNSTREAM(FEET) =  1564.65 
   FLOW LENGTH(FEET) =    81.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.65 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.12 
   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =    6.66 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    214.00 =     309.00 FEET. 
 
 **************************************************************************** 



   FLOW PROCESS FROM NODE    214.00 TO NODE    214.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.715 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8875 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.28   SUBAREA RUNOFF(CFS) =    0.92 
   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       3.05 
   TC(MIN.) =    6.66 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    214.00 TO NODE    215.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1564.65  DOWNSTREAM(FEET) =  1563.83 
   FLOW LENGTH(FEET) =    82.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.99 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.05 
   PIPE TRAVEL TIME(MIN.) =   0.27    Tc(MIN.) =    6.94 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    215.00 =     391.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    215.00 TO NODE    215.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.655 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8873 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    1.01 
   TOTAL AREA(ACRES) =        1.2   TOTAL RUNOFF(CFS) =       4.05 
   TC(MIN.) =    6.94 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    215.00 TO NODE    216.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1563.50  DOWNSTREAM(FEET) =  1562.70 
   FLOW LENGTH(FEET) =    80.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.45 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.05 
   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =    7.18 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    216.00 =     471.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    216.00 TO NODE    216.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.604 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8872 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.31   SUBAREA RUNOFF(CFS) =    0.99 
   TOTAL AREA(ACRES) =        1.5   TOTAL RUNOFF(CFS) =       5.04 



   TC(MIN.) =    7.18 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    216.00 TO NODE    217.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1562.70  DOWNSTREAM(FEET) =  1561.28 
   FLOW LENGTH(FEET) =   142.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.70 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.04 
   PIPE TRAVEL TIME(MIN.) =   0.41    Tc(MIN.) =    7.60 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    217.00 =     613.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    217.00 TO NODE    217.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.522 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8869 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.13   SUBAREA RUNOFF(CFS) =    0.41 
   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       5.45 
   TC(MIN.) =    7.60 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    217.00 TO NODE    218.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1560.94  DOWNSTREAM(FEET) =  1560.32 
   FLOW LENGTH(FEET) =    62.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.77 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.45 
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    7.78 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    218.00 =     675.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    218.00 TO NODE    218.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.489 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.32   SUBAREA RUNOFF(CFS) =    0.99 
   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       6.44 
   TC(MIN.) =    7.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    218.00 TO NODE    218.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.489 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8868 



   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.25 
   TOTAL AREA(ACRES) =        2.0   TOTAL RUNOFF(CFS) =       6.69 
   TC(MIN.) =    7.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    218.00 TO NODE    225.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1560.32  DOWNSTREAM(FEET) =  1559.12 
   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.17 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.69 
   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =    8.10 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    225.00 =     795.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    225.00 TO NODE    225.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    220.00 TO NODE    221.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    78.00 
   UPSTREAM ELEVATION(FEET) =   1570.82 
   DOWNSTREAM ELEVATION(FEET) =   1569.22 
   ELEVATION DIFFERENCE(FEET) =      1.60 
   TC = 0.303*[(   78.00**3)/(     1.60)]**.2 =    3.767 
   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA RUNOFF(CFS) =      0.22 
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.22 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    221.00 TO NODE    222.00 IS CODE =  61 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STANDARD CURB SECTION USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1569.22  DOWNSTREAM ELEVATION(FEET) = 1568.73 
   STREET LENGTH(FEET) =    64.00   CURB HEIGHT(INCHES) =  6.0 
   STREET HALFWIDTH(FEET) = 62.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 
   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) =   0.0180 



   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.69 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.25 
     HALFSTREET FLOOD WIDTH(FEET) =    6.35 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.33 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.34 
   STREET FLOW TRAVEL TIME(MIN.) =   0.80   Tc(MIN.) =    5.80 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.931 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8881 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.27      SUBAREA RUNOFF(CFS) =    0.94 
   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.17 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.21 
   FLOW VELOCITY(FEET/SEC.) =  1.47   DEPTH*VELOCITY(FT*FT/SEC.) =   0.43 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    222.00 =     142.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    222.00 TO NODE    223.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1564.73  DOWNSTREAM(FEET) =  1563.62 
   FLOW LENGTH(FEET) =   110.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.98 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.17 
   PIPE TRAVEL TIME(MIN.) =   0.46    Tc(MIN.) =    6.26 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    223.00 =     252.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    223.00 TO NODE    224.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1563.29  DOWNSTREAM(FEET) =  1562.33 
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.98 
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.17 
   PIPE TRAVEL TIME(MIN.) =   0.40    Tc(MIN.) =    6.66 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    224.00 =     347.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    224.00 TO NODE    224.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.716 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8875 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA AREA(ACRES) =    0.44   SUBAREA RUNOFF(CFS) =    1.45 
   TOTAL AREA(ACRES) =        0.8   TOTAL RUNOFF(CFS) =       2.62 
   TC(MIN.) =    6.66 
 
 **************************************************************************** 



   FLOW PROCESS FROM NODE    224.00 TO NODE    225.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1562.33  DOWNSTREAM(FEET) =  1560.69 
   FLOW LENGTH(FEET) =   138.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.20 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.62 
   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =    7.10 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    225.00 =     485.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    225.00 TO NODE    225.00 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        2.62     7.10       3.620        0.77 
   LONGEST FLOWPATH FROM NODE    220.00 TO NODE    225.00 =     485.00 FEET. 
 
   ** MEMORY BANK #  2 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1        6.69     8.10       3.432        2.05 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    225.00 =     795.00 FEET. 
 
  *********************************WARNING********************************** 
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 
  ************************************************************************** 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
       1       8.48       7.10        3.620 
       2       9.17       8.10        3.432 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       9.17   Tc(MIN.) =    8.10 
   TOTAL AREA(ACRES) =        2.8 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    225.00 TO NODE    226.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1558.79  DOWNSTREAM(FEET) =  1557.75 
   FLOW LENGTH(FEET) =    33.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.16 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       9.17 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    8.15 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    226.00 =     828.00 FEET. 
 



 **************************************************************************** 
   FLOW PROCESS FROM NODE    209.00 TO NODE    226.00 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        9.17     8.15       3.423        2.82 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    226.00 =     828.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1       19.78     8.23       3.410        6.37 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    226.00 =     787.00 FEET. 
 
  *********************************WARNING********************************** 
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 
  ************************************************************************** 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
       1      28.78       8.15        3.423 
       2      28.92       8.23        3.410 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      28.92   Tc(MIN.) =    8.23 
   TOTAL AREA(ACRES) =        9.2 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    209.00 TO NODE    226.00 IS CODE =   7 
 ---------------------------------------------------------------------------- 
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
 ============================================================================ 
   USER-SPECIFIED VALUES ARE AS FOLLOWS: 
   TC(MIN) =  14.63   RAIN INTENSITY(INCH/HOUR) =  2.70 
   TOTAL AREA(ACRES) =     9.20   TOTAL RUNOFF(CFS) =     10.23 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    230.00 TO NODE    231.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1565.50  DOWNSTREAM(FEET) =  1559.80 
   FLOW LENGTH(FEET) =   400.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.75 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      10.23 
   PIPE TRAVEL TIME(MIN.) =   0.86    Tc(MIN.) =   15.49 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    231.00 =    1228.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 



 
   ** MAIN STREAM CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1       10.23    15.49       2.636        9.20 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    231.00 =    1228.00 FEET. 
 
   ** MEMORY BANK #  3 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1        9.93    14.61       2.700        7.90 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    231.00 =    1072.00 FEET. 
 
  *********************************WARNING********************************** 
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 
  ************************************************************************** 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
       1      19.58      14.61        2.700 
       2      19.93      15.49        2.636 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      19.93   Tc(MIN.) =   15.49 
   TOTAL AREA(ACRES) =       17.1 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 IS CODE =  12 
 ---------------------------------------------------------------------------- 
   >>>>>CLEAR MEMORY BANK # 3 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 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.) =   15.49 
   RAINFALL INTENSITY(INCH/HR) =   2.64 
   TOTAL STREAM AREA(ACRES) =    17.10 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     19.93 
 
 +--------------------------------------------------------------------------+ 
 | ADDITION OF OFFSITE FLOW                                                 | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    522.00 TO NODE    231.00 IS CODE =   7 
 ---------------------------------------------------------------------------- 
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
 ============================================================================ 
   USER-SPECIFIED VALUES ARE AS FOLLOWS: 
   TC(MIN) =  22.37   RAIN INTENSITY(INCH/HOUR) =  2.27 
   TOTAL AREA(ACRES) =   102.00   TOTAL RUNOFF(CFS) =    189.43 
 
 **************************************************************************** 



   FLOW PROCESS FROM NODE    231.00 TO NODE    231.00 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.) =   22.37 
   RAINFALL INTENSITY(INCH/HR) =   2.27 
   TOTAL STREAM AREA(ACRES) =   102.00 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    189.43 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1       19.93    15.49        2.636         17.10 
       2      189.43    22.37        2.270        102.00 
 
  *********************************WARNING********************************** 
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 
  ************************************************************************** 
 
   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      151.09    15.49       2.636 
       2      206.59    22.37       2.270 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     206.59   Tc(MIN.) =   22.37 
   TOTAL AREA(ACRES) =      119.1 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    231.00 =    1228.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    231.00 TO NODE    232.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1559.47  DOWNSTREAM(FEET) =  1559.25 
   FLOW LENGTH(FEET) =    36.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  63.0 INCH PIPE IS  47.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.85 
   ESTIMATED PIPE DIAMETER(INCH) =  63.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =     206.59 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   22.42 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    232.00 =    1264.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    232.00 TO NODE    232.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 



 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =   1577.62 
   DOWNSTREAM ELEVATION(FEET) =   1576.19 
   ELEVATION DIFFERENCE(FEET) =      1.43 
   TC = 0.303*[(  100.00**3)/(     1.43)]**.2 =    4.472 
   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      0.33 
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.33 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    301.00 TO NODE    302.00 IS CODE =  61 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STANDARD CURB SECTION USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1576.19  DOWNSTREAM ELEVATION(FEET) = 1569.20 
   STREET LENGTH(FEET) =   564.00   CURB HEIGHT(INCHES) =  6.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 
   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) =   0.0180 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.00 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.26 
     HALFSTREET FLOOD WIDTH(FEET) =    6.80 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.72 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.45 
   STREET FLOW TRAVEL TIME(MIN.) =   5.45   Tc(MIN.) =   10.45 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.094 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.48      SUBAREA RUNOFF(CFS) =    1.32 
   TOTAL AREA(ACRES) =        0.6        PEAK FLOW RATE(CFS) =       1.65 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.30   HALFSTREET FLOOD WIDTH(FEET) =   8.61 
   FLOW VELOCITY(FEET/SEC.) =  1.92   DEPTH*VELOCITY(FT*FT/SEC.) =   0.57 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    302.00 =     664.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.094 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8887 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.38   SUBAREA RUNOFF(CFS) =    1.04 
   TOTAL AREA(ACRES) =        0.9   TOTAL RUNOFF(CFS) =       2.70 



   TC(MIN.) =   10.45 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    232.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   1569.20  DOWNSTREAM(FEET) =   1559.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   708.00   CHANNEL SLOPE =  0.0144 
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.796 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 
   SOIL CLASSIFICATION IS "D" 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.12 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.00 
   AVERAGE FLOW DEPTH(FEET) =   0.23   TRAVEL TIME(MIN.) =   2.95 
   Tc(MIN.) =   13.40 
   SUBAREA AREA(ACRES) =     0.34       SUBAREA RUNOFF(CFS) =    0.84 
   TOTAL AREA(ACRES) =        1.3         PEAK FLOW RATE(CFS) =       3.54 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.24   FLOW VELOCITY(FEET/SEC.) =   4.22 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    232.00 =    1372.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    232.00 TO NODE    232.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.796 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.08   SUBAREA RUNOFF(CFS) =    0.20 
   TOTAL AREA(ACRES) =        1.4   TOTAL RUNOFF(CFS) =       3.74 
   TC(MIN.) =   13.40 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    232.00 TO NODE    232.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1        3.74    13.40       2.796        1.37 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    232.00 =    1372.00 FEET. 
 
   ** MEMORY BANK #  3 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1      206.59    22.42       2.268      119.10 
   LONGEST FLOWPATH FROM NODE    210.00 TO NODE    232.00 =    1264.00 FEET. 
 
  *********************************WARNING********************************** 
   IN THIS COMPUTER PROGRAM, THE CONFLUENCE VALUE USED IS BASED 
   ON THE RCFC&WCD FORMULA OF PLATE D-1 AS DEFAULT VALUE. THIS FORMULA 
   WILL NOT NECESSARILY RESULT IN THE MAXIMUM VALUE OF PEAK FLOW. 
  ************************************************************************** 
 
   ** PEAK FLOW RATE TABLE ** 



   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
       1     127.22      13.40        2.796 
       2     209.62      22.42        2.268 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     209.62   Tc(MIN.) =   22.42 
   TOTAL AREA(ACRES) =      120.5 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =   1573.80 
   DOWNSTREAM ELEVATION(FEET) =   1572.27 
   ELEVATION DIFFERENCE(FEET) =      1.53 
   TC = 0.303*[(  100.00**3)/(     1.53)]**.2 =    4.412 
   COMPUTED TIME OF CONCENTRATION INCREASED TO 5 MIN. 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.176 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8913 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA RUNOFF(CFS) =      0.11 
   TOTAL AREA(ACRES) =      0.03   TOTAL RUNOFF(CFS) =      0.11 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    401.00 TO NODE    402.00 IS CODE =  61 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STANDARD CURB SECTION USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1572.27  DOWNSTREAM ELEVATION(FEET) = 1557.80 
   STREET LENGTH(FEET) =   877.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 38.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 
   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) =   0.0180 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.10 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.33 
     HALFSTREET FLOOD WIDTH(FEET) =    8.46 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.32 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.76 
   STREET FLOW TRAVEL TIME(MIN.) =   6.31   Tc(MIN.) =   11.31 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.996 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8884 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    1.47      SUBAREA RUNOFF(CFS) =    3.91 
   TOTAL AREA(ACRES) =        1.5        PEAK FLOW RATE(CFS) =       4.02 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.39   HALFSTREET FLOOD WIDTH(FEET) =  11.47 



   FLOW VELOCITY(FEET/SEC.) =  2.67   DEPTH*VELOCITY(FT*FT/SEC.) =   1.04 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    402.00 =     977.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    402.00 TO NODE    402.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.996 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8884 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.15   SUBAREA RUNOFF(CFS) =    0.40 
   TOTAL AREA(ACRES) =        1.6   TOTAL RUNOFF(CFS) =       4.42 
   TC(MIN.) =   11.31 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    402.00 TO NODE    403.00 IS CODE =  61 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STANDARD CURB SECTION USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1557.80  DOWNSTREAM ELEVATION(FEET) = 1557.16 
   STREET LENGTH(FEET) =   189.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 38.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00 
   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) =   0.0180 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.53 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.50 
     HALFSTREET FLOOD WIDTH(FEET) =   16.87 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.49 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.74 
   STREET FLOW TRAVEL TIME(MIN.) =   2.11   Tc(MIN.) =   13.42 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.795 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8877 
   SOIL CLASSIFICATION IS "D" 
   SUBAREA AREA(ACRES) =    0.09      SUBAREA RUNOFF(CFS) =    0.22 
   TOTAL AREA(ACRES) =        1.7        PEAK FLOW RATE(CFS) =       4.65 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.50   HALFSTREET FLOOD WIDTH(FEET) =  17.00 
   FLOW VELOCITY(FEET/SEC.) =  1.51   DEPTH*VELOCITY(FT*FT/SEC.) =   0.75 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    403.00 =    1166.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        1.7  TC(MIN.) =     13.42 
   PEAK FLOW RATE(CFS)   =       4.65 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
   



APPENDIX C 
 

DETENTION ANALYSIS 



Proposed Condition

100-yr Storm Event

Tributary Drainage Area to Vault-1

Total Area %Imp

Fp (infiltration rate based 

on RI, Plate E-6.2)

7.86 0.92 0.31

Constant Loss Rate

F= Fp(1-0.9Ai)

F= 0.0547



7.86 ACRES N/A

5 MIN

N/A

100 YEAR 1 HOUR 1.52 IN

N/A

IN/HR 0.8

[15] [16] [17] [18] [20] [21] [23] [24]

MAX LOW

0 0 0 0.00 0 0.000 0.00

5 4.2 0.766 0.05 0.613 0.711 5.64 1691.413

10 4.3 0.784 0.05 0.627 0.730 5.78 1734.781

15 5 0.912 0.05 0.730 0.857 6.79 2038.359

20 5 0.912 0.05 0.730 0.857 6.79 2038.359

25 5.8 1.058 0.05 0.846 1.003 7.95 2385.306

30 6.5 1.186 0.05 0.948 1.131 8.96 2688.884

35 7.4 1.350 0.05 1.080 1.295 10.26 3079.199

40 8.6 1.569 0.05 1.255 1.514 12.00 3599.619

45 12.3 2.244 0.05 1.795 2.189 17.35 5204.248

50 29.1 5.308 0.05 4.246 5.253 41.63 12490.13
55 6.8 1.240 0.05 0.992 1.186 9.40 2818.989

60 5 0.912 0.05 0.730 0.857 6.79 2038.359
Σ[20] - 100 Σ[23] - 17.58 139.36 41807.65

Drainage to Vault-1

EFFECTIVE 

RAIN                                

IN/HR          

[21] - [22]

FLOW                   

CFS                 

[3]*[23]

[19] [22]

UNIT TIME 

PERIOD              

m

TIME PERCENT 

OF LAG                 

[7]*[15]

CUMULATIVE 

AVERAGE 

PERCENT OF 

ULTIMATE 

DISCHARGE        

(S-GRAPH)

DISTRIB 

GRAPH 

PERCENT 

[17]m-

[17]m-1

UNIT 

HYDROGRAPH CFS-

HRS/IN  

[4]*[18]/100

PATTERN 

PERCENT 

(PL E-5.9)

STORM RAIN IN/HR  

60[10][20]/100[5]

LOSS RATE                                         

IN/HR

0.0547 [14] LOW LOSS RATE-PERCENT

[5] UNIT TIME - MINUTES MIN     PER E-1.2 [6] LAG TIME-MINUTES

[7] UNIT TIME-PERCENT OF LAG N/A [8] S-CURVE

[9] STORM FREQUENCY & DURATION [10] TOTAL ADJUSTED STORM RAIN-INCHES

[11] VARIABLE LOSS RATE (AVG) -IN/HR N/A [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR

VOLUME

CF

RCFC & WCD SYNTHETIC UNIT HYDROGRAPH METHOD PROJECT: Zeiders

HYDROLOGY MANUAL UNIT HYDROGRAPH AND EFFECTIVE RAIN CALCULATION FORM JOB #: 3983

[1] CONCENTRATION POINT [2] AREA DESIGNATION

[3] DRAINAGE AREA - ACRES [4] ULTIMATE DISCHARGE-CFS-HRS/IN (645*[3])

[13] CONSTANT LOSS RATE-IN/HR



Proposed Condition

100-yr Storm Event

Tributary Drainage Area to Vault-2

Total Area %Imp

Fp (infiltration rate based 

on RI, Plate E-6.2)

9.19 0.93 0.31

Constant Loss Rate

F= Fp(1-0.9Ai)

F= 0.0519



9.19 ACRES N/A

5 MIN

N/A

100 YEAR 1 HOUR 1.52 IN

N/A

IN/HR 0.8

[15] [16] [17] [18] [20] [21] [23] [24]

MAX LOW

0 0 0 0.00 0 0.000 0.00

5 4.2 0.766 0.05 0.613 0.714 6.62 1985.403

10 4.3 0.784 0.05 0.627 0.732 6.79 2036.109

15 5 0.912 0.05 0.730 0.860 7.97 2391.056

20 5 0.912 0.05 0.730 0.860 7.97 2391.056

25 5.8 1.058 0.05 0.846 1.006 9.32 2796.71

30 6.5 1.186 0.05 0.948 1.134 10.51 3151.658

35 7.4 1.350 0.05 1.080 1.298 12.03 3608.018

40 8.6 1.569 0.05 1.255 1.517 14.05 4216.499

45 12.3 2.244 0.05 1.795 2.192 20.31 6092.649

50 29.1 5.308 0.05 4.246 5.256 48.70 14611.38
55 6.8 1.240 0.05 0.992 1.188 11.01 3303.778

60 5 0.912 0.05 0.730 0.860 7.97 2391.056
Σ[20] - 100 Σ[23] - 17.62 163.25 48975.38

Drainage to Vault-2

LOSS RATE                                         

IN/HR

EFFECTIVE 

RAIN                                

IN/HR          

[21] - [22]

FLOW                   

CFS                 

[3]*[23]

VOLUME

CF

[19] [22]

UNIT TIME 

PERIOD              

m

TIME PERCENT 

OF LAG                 

[7]*[15]

CUMULATIVE 

AVERAGE 

PERCENT OF 

ULTIMATE 

DISCHARGE        

(S-GRAPH)

DISTRIB 

GRAPH 

PERCENT 

[17]m-

[17]m-1

UNIT 

HYDROGRAPH CFS-

HRS/IN  

[4]*[18]/100

PATTERN 

PERCENT 

(PL E-5.9)

STORM RAIN IN/HR  

60[10][20]/100[5]

[13] CONSTANT LOSS RATE-IN/HR 0.0519 [14] LOW LOSS RATE-PERCENT

[5] UNIT TIME - MINUTES MIN     PER E-1.2 [6] LAG TIME-MINUTES

[7] UNIT TIME-PERCENT OF LAG N/A [8] S-CURVE

[9] STORM FREQUENCY & DURATION [10] TOTAL ADJUSTED STORM RAIN-INCHES

[11] VARIABLE LOSS RATE (AVG) -IN/HR N/A [12] MINIMUM LOSS RATE (FOR VAR. LOSS)-IN/HR

[1] CONCENTRATION POINT [2] AREA DESIGNATION

[3] DRAINAGE AREA - ACRES [4] ULTIMATE DISCHARGE-CFS-HRS/IN (645*[3])

RCFC & WCD SYNTHETIC UNIT HYDROGRAPH METHOD PROJECT: Zeiders

HYDROLOGY MANUAL UNIT HYDROGRAPH AND EFFECTIVE RAIN CALCULATION FORM JOB #: 3983
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1L

100-yr 1-hr Inflow to
 Vault-1

1P

Vault-1

2L

100-yr 1-hr Inflow to
 Vault-2

2P

Vault-2

Routing Diagram for 3983
Prepared by Pasco Laret Suiter & Assoc,  Printed 12/11/2023

HydroCAD® 10.20-3g  s/n 10097  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Summary for Link 1L: 100-yr 1-hr Inflow to Vault-1

Inflow = 40.71 cfs @ 0.83 hrs,  Volume= 0.939 af
Primary = 40.71 cfs @ 0.83 hrs,  Volume= 0.939 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 1P : Vault-1

Primary outflow = Inflow, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs

discharge Imported from 3983 DMA-1 PROPOSED 100-yr 1-hr.csv

Link 1L: 100-yr 1-hr Inflow to Vault-1

Inflow
Primary

Hydrograph
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Summary for Pond 1P: Vault-1

Inflow = 40.71 cfs @ 0.83 hrs,  Volume= 0.939 af
Outflow = 9.93 cfs @ 0.92 hrs,  Volume= 0.743 af,  Atten= 76%,  Lag= 5.3 min
Primary = 9.93 cfs @ 0.92 hrs,  Volume= 0.743 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
Peak Elev= 110.48' @ 0.92 hrs   Surf.Area= 3,000.00 sf   Storage= 31,426.84 cf

Plug-Flow detention time= 67.0 min calculated for 0.743 af (79% of inflow)
Center-of-Mass det. time= 62.9 min ( 101.3 - 38.4 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 33,990.00 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

100.00 3,000.00 0.0 0.00 0.00 3,000.00
101.00 3,000.00 100.0 3,000.00 3,000.00 3,194.16
102.00 3,000.00 100.0 3,000.00 6,000.00 3,388.33
103.00 3,000.00 100.0 3,000.00 9,000.00 3,582.49
104.00 3,000.00 100.0 3,000.00 12,000.00 3,776.65
105.00 3,000.00 100.0 3,000.00 15,000.00 3,970.81
106.00 3,000.00 100.0 3,000.00 18,000.00 4,164.98
107.00 3,000.00 100.0 3,000.00 21,000.00 4,359.14
108.00 3,000.00 100.0 3,000.00 24,000.00 4,553.30
109.00 3,000.00 100.0 3,000.00 27,000.00 4,747.46
110.00 3,000.00 100.0 3,000.00 30,000.00 4,941.63
110.83 3,000.00 100.0 2,490.00 32,490.00 5,102.78
111.33 3,000.00 100.0 1,500.00 33,990.00 5,199.86

Device Routing     Invert Outlet Devices

#1 Primary 100.00' 24.00"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 100.00' / 99.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 100.00' 3.00" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 105.00' 20.00" W x 6.00" H Vert. Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 110.83' Custom Weir, Cv= 3.10 (C= 3.88)   

Head (feet)  0.00  0.50  0.50   
Width (feet)  22.00  22.00  0.00   

Primary OutFlow  Max=9.93 cfs @ 0.92 hrs  HW=110.48'   (Free Discharge)
1=Culvert  (Passes 9.93 cfs of 46.56 cfs potential flow)

2=Orifice  (Orifice Controls 0.76 cfs @ 15.49 fps)
3=Orifice  (Orifice Controls 9.17 cfs @ 11.01 fps)
4=Custom Weir  ( Controls 0.00 cfs)
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Pond 1P: Vault-1

Inflow
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Time  (hours)
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Peak Elev=110.48'

Storage=31,426.84 cf
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Summary for Link 2L: 100-yr 1-hr Inflow to Vault-2

Inflow = 47.62 cfs @ 0.83 hrs,  Volume= 1.100 af
Primary = 47.62 cfs @ 0.83 hrs,  Volume= 1.100 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 2P : Vault-2

Primary outflow = Inflow, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs

discharge Imported from 3983 DMA-2 PROPOSED 100-yr 1-hr.csv

Link 2L: 100-yr 1-hr Inflow to Vault-2
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Summary for Pond 2P: Vault-2

Inflow = 47.62 cfs @ 0.83 hrs,  Volume= 1.100 af
Outflow = 10.23 cfs @ 0.94 hrs,  Volume= 0.843 af,  Atten= 79%,  Lag= 6.4 min
Primary = 10.23 cfs @ 0.94 hrs,  Volume= 0.843 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-6.00 hrs, dt= 0.01 hrs
Peak Elev= 110.80' @ 0.94 hrs   Surf.Area= 3,500.00 sf   Storage= 37,806.30 cf

Plug-Flow detention time= 67.4 min calculated for 0.843 af (77% of inflow)
Center-of-Mass det. time= 62.8 min ( 101.1 - 38.4 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 39,655.00 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

100.00 3,500.00 0.0 0.00 0.00 3,500.00
101.00 3,500.00 100.0 3,500.00 3,500.00 3,709.72
102.00 3,500.00 100.0 3,500.00 7,000.00 3,919.44
103.00 3,500.00 100.0 3,500.00 10,500.00 4,129.16
104.00 3,500.00 100.0 3,500.00 14,000.00 4,338.88
105.00 3,500.00 100.0 3,500.00 17,500.00 4,548.60
106.00 3,500.00 100.0 3,500.00 21,000.00 4,758.32
107.00 3,500.00 100.0 3,500.00 24,500.00 4,968.04
108.00 3,500.00 100.0 3,500.00 28,000.00 5,177.76
109.00 3,500.00 100.0 3,500.00 31,500.00 5,387.48
110.00 3,500.00 100.0 3,500.00 35,000.00 5,597.20
110.83 3,500.00 100.0 2,905.00 37,905.00 5,771.26
111.00 3,500.00 100.0 595.00 38,500.00 5,806.92
111.33 3,500.00 100.0 1,155.00 39,655.00 5,876.12

Device Routing     Invert Outlet Devices

#1 Primary 100.00' 24.00"  Round Culvert   
L= 10.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 100.00' / 99.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 100.00' 3.00" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 105.00' 20.00" W x 6.00" H Vert. Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 110.83' Custom Weir, Cv= 3.10 (C= 3.88)   

Head (feet)  0.00  0.50  0.50   
Width (feet)  27.00  27.00  0.00   

Primary OutFlow  Max=10.23 cfs @ 0.94 hrs  HW=110.80'   (Free Discharge)
1=Culvert  (Passes 10.23 cfs of 47.36 cfs potential flow)

2=Orifice  (Orifice Controls 0.77 cfs @ 15.73 fps)
3=Orifice  (Orifice Controls 9.45 cfs @ 11.34 fps)
4=Custom Weir  ( Controls 0.00 cfs)
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Pond 2P: Vault-2
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HYDROLOGIC MAPS 
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